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Forward

This report is the outcome of a UN Development Account (DA) project on “Establishment of National Technology
Transfer Offices (NTTO) in Selected ESCWA member countries (Egypt, Lebanon, Morocco, Mauritania, Tunisia, and
Oman)”. The project aims to enhance national innovation system capacity through updating related legislations,
policies; and the establishment of National Technology Transfer Offices (NTTO) linked to universities and research
institutions facilitating the partnership among the research community, economic development sector, industry, and
relevant governmental actors.

Starting in July 2015, Science, Technology Development and Innovation Landscape Maps in Egypt, Lebanon,
Morocco, and Tunisia were developed. Commissioned studies identified legislative gaps and needs in the national
and institutional relevant policies with present challenges and opportunities. Additional targeted studies introduced
recommendations towards addressing the weaknesses in such policies and legislations, in addition to proposing a
road map towards effective implementation.
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Chapter 1

Tunisia Science, Technology and Innovation Landscape Analysis

1. National Innovation System definition

Innovation is an important driver of value creation, economic growth and social welfare. It is driven by an interest
to find new sources of economic growth, raise productivity and international competitiveness. In Tunisia, innovation
is recognized as a major concern in public policy during the last two decades. Thus, it is still very common to find
innovation as a rhetoric in political discourse concerning all sectors, including administrative reform and governance
of public affairs.

Innovation is the process of turning an idea or invention into goods or services that create value on the market,
produced with a scalable industry. To be called an innovation, an idea must be replicable at an economical cost and
must satisfy a specific need, such as food, water, sustainable environment or quality of life. Innovation involves
deliberate application of information, imagination and initiative in deriving greater or different values from resources,
and includes all processes by which new ideas are generated and converted into useful products.

The Oslo manual® concentrates especially on technological innovation of products (and services) and processes
(technological product and process (TPP) innovation). TPP innovation comprises implemented technologically new
products and processes and significant technological improvements in products and processes. A TPP innovation
has been implemented if it has been introduced on the market (product innovation) or used within a production
process (process innovation). TPP innovation involves a series of scientific, technological, organizational, financial
and commercial activities.

The Oslo Manual makes a difference between TPP and other innovation (new or improved management, etc.). In this
chapter, TPP innovation is only considered to keep up with innovation that is based on the Technology Transfer (TT).

Furthermore, National Innovation System (NIS) is defined in this chapter as all the institutions and private and public
organizations contributing to the generation and commercialization of science and technology in a global value chain
of Research, Development and Innovation (RDI). NIS aims to improve the innovation capability of the country through
interactions between the actors and institutions in both business sector and academia, to better identify and exploit
technologies, and to produce an enabling environment for knowledge dissemination and commercialization. The
flows of technology and information among people, enterprises and institutions are the essential elements produced
by NIS. Hence, NIS is a set of institutions and entities, which jointly and individually contribute to the development
and dissemination of new technologies, and provides a framework on which governments formulate and implement
public policies in order to influence the innovation process.

1.2 Innovation policy, strategy and legislation in Tunisia
According to a paper? published in 2008, the first concrete step to formally organize research activities in Tunisia and

provide structures with which a national policy could be implemented was the creation of a Secretariat of State for
Scientific Research and Technology (SERST) in February 1991. The main mission of SERST was the use of research as

" http.//www.tubitak.gov.tr/tubitak_content_files/BTYPD/kilavuzlar/ Oslo_Manual_Third_Edition.pdf

2 Progress towards the Implementation of the National Innovation System in Tunisia, R. Chaabouni 2008
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a tool to address problems of development in areas such as agriculture, health, industry, energy and the environment.
It was set up under the authority of the Prime Minister to play an inter-ministerial role in formulating proposals
for a research and innovation policy at the national level in coherence with the social and economic development
needs, and monitoring the implementation of this policy via the activities of the different involved ministries. To
facilitate the job of inter-ministerial coordination, a Higher Council for Scientific Research and Technology was created
in 1992. It was chaired by the Prime Minister and included representatives of the ministries, the labor unions, the
heads of industry and any other organization or person whose input was considered helpful to their work. The first
major achievement of SERST was passing the countryss first legislation dedicated to the organization of research and
technological development in early 1996. (Full text of the decree is presented in annex 1)

Significant efforts were made to increase funding for research and SERST established a target of %1 of GDP by the
end of 2004. All ministries played a role in trying to achieve this goal. In addition to its role in policy formulation,
the SERST also financed and led a number of research programs, among which are PNM (Programmes Nationaux
Mobilisateurs) launched in 1992, along with the program for the valorization of research results (VRR Programme de
Valorisation des Résultats de la Recherche), and grant for investments in R&D (PIRD)3.

PNM is a program for upgrading the industrial capacity. It focused on agriculture and fisheries, environment and
natural resources, industry and energy, computing and telecommunications, healthcare and pharmaceuticals, and
socio-economic research. PNM programs were discontinued in 1998. They provided support for a total of 600 projects
costing about US20$ million. Agriculture as well as healthcare and pharmaceuticals accounted for %67 of this
expenditure.

VRR program was launched in 1992 and this was the first attempt of promoting the commercialization and the
application of research results to the social or economic environment. This program aims to placing on the market
the results obtained by the research laboratories. The VRR projects are funded by the Ministry of Higher Education
and Scientific Research following an open Call for Proposals. The beneficiaries are public research organizations
(research centers, research laboratories, research units) with the possibility of partnership with economic enterprises.
The duration of realization of a project VRR is 3 years. Till 2012, it supported around 90 projects* with a total value of
about US5$ million. Agriculture represented %25 of this investment, IT %21, energy %15 and biotechnologies %11.

1.2.1 Incentives and programs supporting innovation

Tunisia has produced a large set of incentives during the period 2008-1996, in particular national programs and
financial measures supporting the NIS inception. Yet, the Tunisian economy was dominated by the public sector with
an excessive control and a centralized authority. This led to a fragmented vision and strategy of the RDI value chain,
biased by a sectorial approach. An attempt to gather all stakeholders and to produce a common ground for a coherent
Innovation Agenda was undertaken by the creation of the ANPR® in 2008, with the mission to support the interface
agencies involved with scientific research, to assist the R&D programs and initiatives implementation, and to facilitate
the TT through collaborative projects and Public-Private Partnerships (PPP).

ANPR mission has been consolidated by the PASRI (Projet d’Appui au Systéme de Recherche et de I'Innovation),
which produced a wider and useful corpus of knowledge to enable an Innovation Policy and a strategy formulation
for an effective NIS.

S Detailed in the next section
4 GIZ study : Etat de I'’Art de I'Essaimage et son impact sur la dynamique entrepreneuriale. Wiki Start Up 2013

5 It is a public Agency with administrative and financial autonomy and placed under the Ministry of Higher Education and Scientific
Research.




The mapping of the NIS (Figure 1) shows how rich is the innovation agenda in Tunisia. The number of incentives and
State supported initiatives that are running under the governance of different Ministries raises the question of why the
outcome and results are not there.

These are the most important programs and incentives:

PMN (Programme de Mise a Niveau) (Upgrading Industrial Capacity Program at Ministry of Industry, Energy and Mines):
Launched in 1995 to mark the signing of the free trade agreement with the EU, PMN is a national program that aims
to upgrade the Tunisian industry. Implementing a PMN program involves the participation of several stakeholders
(companies, PMN Office, technical centers, design offices, etc.). The process includes two phases: a first one triggered
by the demand of the business entities and leading to the approval of upgrading its investment plan; and a second
phase for the release of investment grant after complying with some governance rules. PMN has reached 5256
approved requests from small and medium enterprises (SMEs), for a total investment of TND8.9 billion, and has
committed around TND1.2 billion of grants. The most significant stake of this investment was dedicated to increasing
production capacities and very little was allocated for intangible assets.

ITP (Investissement Technologies Prioritaires) (Priority technological investment at Ministry of industry, Energy and
Mines)

In addition to the PMN Grant, ITP grant ensures the financial support of intangible investments, the implementation of
quality management system and certification. Industries and services companies related to industry which have been
running for at least one year with no economic difficulties are eligible to this program. Since its launch in January
2016, ITP approved 8166 requests for a total investment of TND417.2 million including TND176 million of Grants and
TND84.7 million of distributed premiums.

PIRD (Prime d'Investissement a la Recherche et Innovation) (Grant for investment in research and innovation at Ministry
of Industry, Energy and Mines)

PIRD was created in 1995 in the time of legislation intended to support investment in activities such as R&D conducted
by enterprises. It was the first research program dedicated to the needs of the enterprise®. It provided a %50 grant of
up to US20%k towards a feasibility study, as well as US750$k towards the testing or adaptation of new technologies or
the development and evaluation of prototypes. PIRD includes now public and private enterprises as well as scientific
associations, from all sectors including health and agriculture. PIRD is part of the strategy of the State to raise the
technological integration level of the economy.

PNRI (Programme National de la Recherche et de I'Innovation) (National program of research and innovation at Ministry
of Industry, Energy and Mines)

PNRI, the National Program of Research and Innovation, is a program that finances R&D, innovation projects,
improvements in industrial capacities, and modernization of production processes, through the consolidation of the
cooperation and the partnership between industrial companies, the research structures and the technical centers.
The program is under the supervision of the Ministry in charge of Industry. To be eligible for funding, a project must
associate an industrial company with a technical center and a public research organization (center, laboratory or
research unit) for two years at maximum. It must also demonstrate significant innovation and a minimum contribution
of the industrial partner of %20 of the project cost.

Digital Tunisia 2018 (National strategic program of digital economy at Ministry of Technology and Digital Economy)
This project aims to move towards a new development model which favors the shift to a digital economy. It is built
around several pillars notably: enhancing the network communication technology infrastructure through enabling

5 Progress towards the Implementation of the National Innovation System in Tunisia, R. Chaabouni 2008
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all Tunisian families to have access to internet services and to reach %80 of Tunisian homes by 2018; providing
students with computer tablets to replace books and school supplies; and developing in parallel digital public services
and e-payment facilitation for all citizens specifically though post offices. The success of this project will have very
important positive impact on all economic activities in the country thanks to the acceleration of the technology transfer
and innovation in all areas of activities.

PCAM (Programme d’Appui a la Compétitivité des entreprises et a la facilitation de I'accés au marché) (at Ministry of
Industry, Energy and Mines)

PCAM is the support program for the competitiveness of enterprises and the improvement of access to markets. It
is a program of technical assistance, training and awareness for industrial businesses and industry-related service
providers. It revolves around coaching services on strategic corporate functions: Quality, R&D, marketing, production,
information systems, and business intelligence. Technical support and provision of equipment to support the quality
of technical centers, testing laboratories, testing and metrology are also covered by PCAM. With a budget of 23€
million, PCAM will benefit from the implementation of its operational structures which started in December 2010. The
overall objective of this tool is to facilitate access of Tunisian companies to international markets.

PASRI (Projet d’Appui au Systeme de Recherche et de I'lnnovation) (Support Project for Research and Innovation System
implemented by ANPR)

PASRI is a project funded by the EU with an amount of 12€ million over four years (2014-2011). It has the ambition of
providing solutions to the main problems identified at the different levels and the different actors in the innovation
chain. It targets the full range of institutional, administrative, financial, technical and academic stakeholders supposed
to support the transformation of technical knowledge to a product, or a tangible service.

TATRAC (Tissu Associatif et Transfert de Connaissances) (Associative Network and knowledge transfer at ANPR)
TATRAC is a project funded by the EU through the European Neighbourhood Instrument cross-border cooperation
program ltaly-Tunisia 2013-2007. Its role is to strengthen the role of associations in the NIS, to enhance scientific
knowledge and the sharing of best practices and to promote root growth of a strong culture of innovation;

1.2.2 Financial measures and equity funds

RIICTIC (Régime d'incitation a la créativité et a l'innovation dans le domaine des technologies de I'information et de la
communication) Incentive tool for creativity and innovation in information technologies and communication field
RIICTIC supports the projects in the innovative and high added value activities based on e-Business.

FOPRODI (Fonds de Promotion et de Décentralisation Industrielle) Funds for Industrial Promotion and Decentralization
FOPRODI has for object the creation of new generation of entrepreneurs, the promotion and the development of SMEs
in the industrial, services and the small business sector and the implementation of incentive measures for the regional
development.

IN'TECH: Investment Grant
IN'TECH is a mutual investment fund supporting investment, innovation creation and technology development. This
fund is managed by SAGES Capital, a public asset management company.

IKDAM: Public Seed Funds
IKDAM is a public seed fund that aims to strengthen the innovative activities of start-ups at the early stage. The fund
operates mainly for exploiting patents, drafting technical and economic studies for projects, developing manufacturing

processes before the commercialization phase and completing the financing scheme at the early stage of the company.




1.2.3 Institutional supporters and enablers

CDC (Caisse des dépéts et des consignations) Deposits and Consignments Fund

CDC is a public finance group, and a long term investor serving the general interest and economic development of the
country. Created in 2011 with the deposit of La Poste, CDC seeks to invent new ways of supporting national and local
public policies. It anticipates, innovates and adapts to tomorrows challenges. It contributes to national development
alongside the local authorities, and invests in the service of the economy with a long term focus and participates in
the economic development through its subsidiaries.

SAGES Capital (Société d’Assistance et de Gestion des Fonds d’Essaimage) Asset management of spin-off funds
SAGES Capital is a public venture capital firm specializing in investments in seed/start-ups, growth capital, leveraged
buyouts, turnaround, and restructuring transactions. It invests in SMEs operating in all business sectors with a focus
on biotechnology, agri-food, solar energy and technology sectors.

1.3 Tunisian National Innovation System map

To draw the NIS landscape in Tunisia, a referential model was adopted. It puts on a single board the different
stakeholders, institutions and enablers, starting from policy formulation on the top line, then progressing downward
to governance, then to policy implementation through the key initiatives or programs supporting innovation, and
positioning the interface agencies and the IP protection entities in the bottom line. The full map is drawn in the
following layout (Figure 1).

In the following sections, the main stakeholders of the Tunisian NIS are introduced with their expected roles and
responsibilities within the innovation ecosystem.

A. Governance structures

Since the organic law of 1996, many governance and consultative bodies have been created in Tunisia.
These include:

- High-level committee for Science and Technology (Comité de Haut Niveau pour la Science et la Technologie

- Higher Council of Scientific Research and Technology (Conseil Supérieur de la Recherche Scientifique et de la
Technologie)

- National Advisory Council for Scientific Research and Technology (Conseil Consultatif National de la Recherche
Scientifique et de la Technologie)

- National Committee for the Evaluation of Scientific Research (Comité National de I'Evaluation des Activités de
Recherche Scientifique)

- Technical Committee for Scientific Research and Technology (Comité Technique de la Recherche Scientifique et
de la Technologie)

- Strategic Council of the Digital Economy’ (Conseil Stratégique de I'Economie Numérique).

The missions of these bodies, their composition and their scope of responsibility are not clear for the actors of the
NIS. In fact, most of them are no more operational today. In a report on Tunisian NISS, it is suggested that this is the
reason for the weak achievement in terms of Innovation. In addition, the vertical governance mode failed to provide
effective guidance, programming, and research directions within the ecosystem, neutralizing de facto any attempt of
formulating a national innovation policy. This is particularly visible when noting that the initiatives of the Strategic

7 Its role is to set up the pillars of the digital economy and lay the foundation for a true digital transformation of the national
economy. This Council is characterized by its parity between the public and the private sector represented each by nine members.

8 FEtude PASRI : Diagnostic du systeme national de recherche et d'innovation en Tunisie. Emmanuel Hassan 2015
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Council on the Digital Economy seem uncoordinated with the other organisms in charge of Scientific Research,
Development and Innovation in Tunisia.

B. Interface Agencies

APIl (Agence de promotion de I'lndustrie et de hIinnovation) (Agency for the Promotion of Industry and Innovation at
Ministry of Industry, Energy and Mines)

APIl is a public establishment, responsible for the implementation of the Government’s policies relative to the
promotion of the industrial sector and innovation. APIl provides support services to entrepreneurs and enterprises.
Its mission is to spread the culture of innovation among businesses by promoting programs of capacity buildings and
incentives mechanisms.

ANPR (Agence Nationale de Promotion de la Recherche Scientifique) (National agency for scientific research promotion
at Ministry of Higher Education and Scientific Research)

ANPR is a governmental agency whose primary mission is providing services to professionalize the management of
research activities in partnership with the effective socio-economic operators. It plays a crucial role in interfacing and
supporting the implementation of the R&D valorization process and the transfer of research results.

APIA (Agence de promotion des Investissements Agricoles) (Agency for Agricultural Investment Promotion at Ministry of
Agriculture, Hydraulic Resources and Fisheries)

APIA is a public institution dedicated to the promotion of private investment in agriculture, fisheries and related
services, as well as primary processing activities.

BMN (Bureau de Mise a Niveau) (Industrial capacity upgrade Office at Ministry of Industry, Energy and Mines)

Given the number of privileges associated with innovation, Tunisia has entrusted a government agency, the BMN,
to be in charge of the implementation of the industrial capacity upgrade program, and to evaluate and deliver the
certificate of innovation to industrial companies who will apply for it. This certificate is particularly needed to access
public funds supporting R&D and innovation.

BuTT (Bureau de Transfert de Technologies) Office of Technology Transfer

BuTT is a local interfacing structure within public research and higher education institutions and a skills center
serving the exploitation of research results, technology transfer and partnership between supply and technology
demand. Thirteen universities, research institutions, research centers and technology parks have been selected for
the pilot phase of the implementation of the first generation of BuTTs. Their role is to set up a structured process of
IP management in support to the technology transfer between the university and the enterprise. According to the
strategy of the ANPR, BuTTs will be established in all research institutions which will benefit from the ANPR financial
support in the frame of agreements between the two parties.

C. International cooperation institutions and enablers

Delegation of the European Union to Tunisia

For 35 years, thanks to the EU-Tunisia Financial Protocol signed in 1980, the EU has been supporting Tunisia in the
fields of economy and trade, education and employment, agriculture, energy and environment. The EU delegation
has the task of managing the bilateral cooperation between the EU and Tunisia, in collaboration with the Ministry
of Development and International Cooperation and other sectoral Ministries. This function relates each year to
financial commitments of 80€ million, both in payments and some 400 payment transactions. This cooperation covers

both technical assistance to privatization and support for rural development, through education and sustainable




development. PASRI is one of the projects funded by the European Union with an amount of 12€ million for four years
(2014-2011).

GIZ (Deutsche Gesellschaftfiir Internationale Zusammenarbeit)

GlZ has been working in Tunisia since 1975 and opened an office in Tunis in 1999. GIZ implements projects and programs
on behalf of the German Federal Ministry for Economic Cooperation and Development (BMZ) and other donors. GIZ
provides support for institution-building by partners at the national, regional and municipal level, delivering training
for specialists, and strengthening regional and sectoral networks. Its aim is to strengthen participation and build
democracy wherever reforms are expected to have the greatest impact. GIZ is implementing projects in four sectors:
protection of natural resources; renewable energies and energy efficiency; sustainable economic development and
promoting employment; and regional development, local governance and democracy.

AFD (Agence Francaise de Développement) French Development Agency

AFD is a financial institution and the main implementing agency for France’s official development assistance to
developing countries and overseas territories. AFD is present in Tunisia since 1992. Through its funds, it supports the
Tunisian authorities in the implementation of transport policies, vocational training and employment, rehabilitation of
popular neighborhoods, city management, access to drinking water and sanitation, rural and agricultural development
and environmental preservation. It also supports the private sector through various financial tools and supports the
microfinance and the entrepreneurship ecosystem.

AfDB (African Development Bank)

AfDB is a regional multilateral development finance institution established to contribute to the economic development
and social progress of African countries. In Tunisia, AfDB finances projects, programs and studies in the areas of
agriculture, health, education, public utilities, employment, telecommunications, the industry and the private sector.

WB (The World Bank Group)

The World Bank strategy focuses on increasing employment opportunities through transforming the Tunisian economy
into a higher value-added and knowledge intensive one. The WB strategy is based on three pillars: employment,
growth and competitiveness; sustainable development and climate change; and improving the quality of service
delivery®. WB supports Tunisia through various instruments such as direct investment lending for a specific project,
policy lending that goes toward the country’s budget, or through analytical support and technical assistance.

JICA (Japan International Cooperation Agency)

JICA supports activities around the pillars of a field-oriented approach, human security, and enhanced effectiveness,
efficiency, and speed. In Tunisia, JICA focuses on industrial development and reducing regional disparities. It supports
infrastructure development and strengthening economic and industrial capacity.

KOICA (International Cooperation Agency of Korea)

KOICA aims to build a better world by helping to achieve the Millennium Development Goals and promoting equitable
and sustainable development in partner countries. KOICA supports the strengthening of Tunisia’s capacity to fight
against poverty and improve the quality of life.

9 http.//www.bankinformationcenter.org/wp-content/uploads/2013/04/The-World-Bank-Group-and-Tunisia-FINAL-May-10-2013.pdf
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D. Academia and R&D Institutions

13 Universities

DGET: Technological Studies Branch

271 research labs

38 Public research institutions

271 Research Units

37 Graduate schools

Number of Students in the Public Sector 2012)
Number of Students in the Private Sector (2012)

70 common services units

198 Higher Education and Research Institutions
619 339
773 17

D.1. Public Universities

Université de Carthage Université de La Manouba Université de Tunis - El Manar

Université de Gabes Université de Monastir Université virtuelle de Tunis

Université de Gafsa Université de Sfax Université Zitouna

Université de Jendouba Université de Sousse Université de Kairouan

Université de Tunis

In addition to universities, academia is enriched by a network of ISETs (Instituts Supérieurs des Etudes
Technologiques) that delivers degrees for initial training, vocational training in close partnership with centers
of technological resources, centers of competences and business incubators.

D.2. Private Universities

Ecolepolytechniqueinternationale | Institut des hautes études, Tunis | Université méditerranéenne privée

privée de Tunis de Tunis

Ecole polytechnique privée, | Institut des hautes études a | Université Montplaisir Tunis

Sousse Sousse

Ecole privée dvingénieurs, Sousse | Institut international de | Université privée denseignement
technologie, Sfax supérieur EI Amel, Tunis

Institut supérieur des sciences | Université privée de baéronautique

infirmieres ELAMD, Tunis

Ecole privée de technologies de
binformation et de management et des technologies, Tunis
de bentreprise (Time Université),

Tunis

Ecole supérieure draudiovisuel et
de design, Tunis

Institut supérieur des sciences
infirmiéres de Sousse

Université privée de Sousse

droit « Avicenne », Tunis

Ecole supérieure des études | Institut supérieur privé des | Université privée de technologie,
administratives et commerciales, | sciences infirmieres Etoile de | Tunis

Sfax formation, Tunis

Ecole supérieure des sciences | Institut Tunis-Dauphine, Tunis

appliquées et de la technologie | (filiale de DbUniversité Paris-

privée de Gabes Dauphine

Université privée des arts et du

design, Tunis

Ecole supérieure privée | Mediterranean School of | Université privée des arts et du
dradministration des affaires et de | Business, Tunis design, Tunis




Ecole

technologie, dinformatique et
de gestion de Sousse (ESTIM
Université)

supérieure privée | Université arabe des sciences, | Université privée des sciences, arts
dradministration et de | Tunis et techniques de Sfax
management, Tunis
Ecole supérieure privée | Université privée Tunis Carthage, | Université privée des sciences, arts
dingénierie et de technologie | Tunis et techniques de Sousse
(Esprit), Tunis
Ecole supérieure privée de | Université centrale, Tunis Université privée des sciences, arts

et techniques de Tunis

Ecole de
technologie et de management

supérieure privée

Université Ibn Khaldoun, Tunis

Université privée du Sud, Sfax

(SUPTECH), Tunis
Université internationale de
santé, Tunis

Université internationale de Tunis

Université libre de Tunis

Université Mahmoud El Materi, Tunis

D.3. R&D Institutions

With 14 Research Centers, and more than 18,000 researchers (full time equivalent) Tunisia counts among
the countries with the best capacity in STI rather than in R&D. The later capability needs a knowledge
commercialization cycle with integration of technology to scientific research achievements. The researchers

are mainly focusing on their academic career and are spread over a large spectrum of public R&D institutions

listed below:

CERTE Centre De Recherche Et Des Technologies Des Eaux

CRTEN Centre de Recherche et des Technologies de I'Energie

CBBC Centre de Biotechnologie De Borj-Cédria

CNSTN Centre National des Sciences Et Technologies Nucléaires

INARP Institut National de Recherche Et Dyanalyse Physico-chimique

INSTM Institut National des Sciences et Technologies de la Mer

CBS Centre de Biotechnologie De Sfax

IRA Institut des Régions Arides De Médenine

INNTA Institut National de Nutrition et des Technologies Alimentaires

IPT L'Institut Pasteur de Tunis

CRMN Centre de Recherche en Microélectronique et Nanotechnologie de Sousse
CETIC Centre de Recherche en Informatique, Multimédia et Traitement Numérique
CITET Centre International des Technologies de I'Environnement de Tunis

CERT Centre d’Etudes et de Recherche en Télécommunication
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E. STI Support Organizations
E.1. Technical Centers
Tunisia is also endowed by 12 sectorial technical centers. Their role is to act as an interface between industry

and public R&D, especially for projects of national interest. Specific funding mechanisms are made available
through technical centers, such as the PNRI (National Program for Research and Innovation).

CETIBA Wood Industry and Furniture

CETIME Mechanical and Electrical Industries

CTC Chemistry

CETTEX Textile

CNCC Leather and Footwear

CTAA Agrifood

CTMCCV Building Materials, Ceramics and Glasses
PACKTEC Packing and Packaging

4 Agriculture Centres Cereals, Potatoes, Aquaculture, Organic farming

E.2. Certification and Calibration Bodies

TUNAC (Conseil National d)Accréditation) (National Board of Accreditation at Ministry of Industry, Energy and
Mines, and Ministry of Higher Education and Scientific Research)

TUNAC is a public non-administrative institution. Its role is assessing and accrediting conformity assessment
bodies (laboratories, inspection and certification bodies) in accordance with relevant national and international
standards.

ANCE (Agence Nationale de Certification Electronique) (National Digital Certification Agency at Ministry of
information Technology and the Digital Economy)

ANCE is the root certification authority in Tunisia. It represents the highest level of trust in the field of digital
certification and security of electronic transactions and exchanges. It was created according to Law no. 83-2000
of 9 August 2000 governing electronic exchanges and commerce. Via the services it provides, ANCE aims at
fostering a climate of confidence and trade security on internet.

F. Technoparks and Business Incubators

F.1.Technoparks (Péles de Compétitvité et Pdles Technologiques)

As a support to its industrial strategy based on Innovation as a key factor of competitiveness, the Tunisian
government has set up since the end of the 1990s a strategy of developing a wide infrastructure of Technoparks
to host in the same area different actors from universities, R&D institutions and private companies. This was
supposed to ignite a better cooperation between enterprises and research centers in some targeted strategic
sectors in order to stimulate the transfer of knowledge and technology and strengthen collaboration across

engineering R&D projects and clustering initiatives. With a specific sectorial focus, each Technopark was
supposed to leverage the development of the region in which it is located. The management of each Technopark
is generally ensured by a dedicated management company created under the umbrella of a PPP, in order to
fund the extension and the construction of the infrastructure, and to provide quality services to companies




hosted in the Technopark. The network of Tunisian Technoparks is today grouped into an association; each one
is positioned on a promising sector of value chain, with a competency focus on ICT, environment, renewable
energy, textiles or biotechnologies. Two Technoparks have a multisector vocation.

P6le de Compétitivité Monastir/El Fejja (Manouba) Textile and clothing; hosting the nascent Textile
Cluster.

Biotech Pole Sidi Thabet Biotechnology and healthcare industries. Working on
a Biotech cluster.

Technopole Borj Cédria Renewable energy, water and environment

Péle de compétitivité de Bizerte Food processing; hosting Lactimed Cluster.

Poéle El Ghazela ICT

Technopole de Sousse Mechanical, electrical and electronic industries;
hosting the Mechatronic Cluster.

Technopole de Sfax ICT and multimedia.

Péle Industriel et technologique de Gabés Multisectorial

P6le de Compétitivité de Gafsa Multisectorial; hosting the Dates Cluster

F.2. Business Clusters

Tunisia is still in early stage in the formation of clusters. The emergence of business clusters has formally
started by the beginning of the 2000s with first groups under the form of export consortia. After the release
of the industrial strategy study Tunisia 2016, published by the Government in 2008, and which has retained
the idea of clustering as a growth driver, several industrial networks tried to establish, in partnership with
Technoparks, “innovation clusters”, in particular in three sectors deemed strategic, namely textiles and clothing,
agribusiness, renewable energy, and ICT. The mobilization caused by the strategic study was not accompanied
by the means which would then have enabled the emergence of innovation-oriented clusters.

An IPEMED (Institut de Prospective Economique du Monde Méditerranéen) study’ shows that clustering
strategy implementation took too much time in Tunisia. Therefore, some enabling interventions have been
initiated by international agencies to help the acceleration of the clusters formation and their operations. GIZ
(AgriFood Clusters), AFD (Mechatronics), UNIDO (Creative Industry Cluster) massively supported some pilot
projects. Furthermore, reflections on methods of supporting clusters have been conducted under the PASRI
program and forecast the emergence of 15-10 clusters in the coming years, in high potential sectors that will
include the territoriality dimension. Further experiments are currently outstanding, especially in the creative
industries with the support of UNIDO, renewable energy, textile, biotechnology etc. But they are at an early
stage to have a visible impact.

F.3. Public Startups nurseries (Pépiniéres)

Public Startups Nurseries are infrastructure spaces dependent to the public agency APIl and equipped to host
entrepreneurs when they start launching a promising business. They constitute now a network of 30 nurseries
distributed throughout the territory. They are generally located in the Higher Institutes of Technological Studies,
engineering schools, research centers and science parks. Incubation services are supposed to be provided to
incumbents in order to help them realize their innovative ideas and transform them into operational projects.

0 Clusters au Maghreb, Paulette Pamier 2014
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Public Startups Nurseries host for a definite period of one renewable year, and help them to relocate outside
the nursery after the incubation period.

F.4. Startups

Currently 250 Startups represent an important component of the NIS. The national program for the establishment
of Startups nurseries incubators started in 2001. Since 2011, an irruption in the ecosystem of private Business
nurseries with different business models was noticed.

F.5. Scientists Society

Tunisia has a very active civil society, and of course, the category of Scientists association is no exception. Many
scientists’ associations are running for different purposes, mostly to enable extra academic initiatives. To give
an idea on the maturity of the scientists society, below is a selection of NGOs focusing on Technology Transfer
and Research Based Spin-offing, or that are concerned and contributing to the policy formulation on innovation:

- TAASTI (Tunisian Association for the Advancement of Science in Technology and Innovation)

- TAASTI is a scientific association, founded after January 2011. It expresses the will of its founders to participate
in the national process of building a Sustainable Knowledge Society based on social justice, knowledge and
sustainable development. It participates in the design and the completion of an NIS by contributing to the
adoption and implementation of relevant policies, the improvement of higher education and scientific research
and the modernization of the industry and services sectors.

- ADRI (Association of Development, Research and Innovation)

- ADRI is a Tunisian scientific and not profit association founded in 2011. Its main objective is the promotion
of scientific research and technological innovation through strengthening the links between those involved
in R&D and the economic environment. It develops initiatives that are boosting the technology transfer and
developing synergy between the university and the enterprise.

AT Biotech (Association Tunisienne de Biotechnologies) Tunisian Association of Biotechnology

AT Biotech gathers scientists in biotechnology and helps its members to improve their professional knowledge
and facilitate scientific and cultural communications between them, in order to develop a vision of the future
bio-economy. It encourages innovation through spin-offing in different areas of biotechnology in research and
industrial applications.

G. Incubators and Accelerators

G.1. Business Incubators and Accelerators

Beside the network of Startups nurseries owned by the State, and which are switching gradually to Business
incubators model, to better serve the 250 Startups hosted per year, Tunisia has seen the birth of several initiatives
of the private sector and civil society, to support innovation. The most significant entities are the following:

- Wiki Start Up, the first private Business Incubator, launched by Carthage Business Angels network. It has its
own seed fund named CapitalEase.

- Start Up Factory/IntilaQ for Growth Fund launched by the Telco operator Ooredoo, Microsoft Tunisia and the
Tunisian-Qatari Friendship Fund.

- ESPRIT Incubator launched by the private university leader in the field of ICT in partnership with the association
Tunisie Croissance, backed by Tuninvest Fund.

- Yunus Social Business accelerator launched recently by Yunus Foundation in partnership with the AfDB to

promote social innovation and contribute to the Social Business Development in Tunisia.




G.2. Business Centers

Many Business Centers are available in Tunisia. Most of them are depending on regional chambers of commerce
and offer technical assistance to entrepreneurs to set up companies and to access public funding, in particular
for the enterprises that aim to boost the inland regions. They target different economic sectors: industry,
services, agriculture, trade, crafts, small and micro businesses and tourism.

Due to the complexity of the regulation, many foreign investors are looking for this kind of services in order
to implement their projects in Tunisia. Many private Business Centers are now running and providing packed
services for hosting, technical assistance, legal and tax advisory, in addition to services to support the launch
and development of new ventures.

H. Business Unions and Representatives

INFOTICA (Fédération Nationale des Technologies de hinformation et de la Communication) National Federation of
Technologies of Information and Communication

INFOTICA works under the umbrella of UTICA, the historical official representative of employers in Tunisia.
INFOTICA is dedicated to ICT sector, which counts now few hundred companies in the private sector. Its objectives
are the realization of sectoral measures for the development of the ICT sector; supporting the industrial sector,
developing and promoting different national trade associations. INFOTICA contributed to the national strategic
plan Tunisie Digitale 2018.

CONECT (Confederation of Tunisian Citizen Entreprises)

CONECT is an employers» corporatist organization that was launched after 2011, and that aims to bring together
SMEs and large private and public companies. This organization is very active and developing many initiatives
in favor of entrepreneurship. It has just launched an innovation and entrepreneurship platform. This platform
dedicated to business creation is offering specialized training in business plan development, and provides support
and fundraising.

I. Financing and Funding

CBA (Carthage Business Angels)

CBA is the first Angels Investors Association in Tunisia. It gathers investors seeking projects led by young
entrepreneurs with an innovation project but do not have the financial means to set up their businesses. CBA
began its activities in 2011. It is now considered a key player in the funding chain at the time of the overhaul of
the economic development model in Tunisia. CBAys mission is also to design and implement initiatives that are
impacting the entrepreneurial ecosystem and to support entrepreneurship based on innovation.

CapitalEase Seed Fund

It was created in 2012 following an initiative of Carthage Business Angels and the stakeholders of Wiki Start Up in
order to strengthen the funding chain of innovative projects in pre-seed and seed stages. This fund is running its
second round with a target of 7€ million to finance innovative projects, from support for prototyping, IP protection
until the stage of strengthening the equity capital to scale up the business. It provides support for innovative

companies in need of substantial equity capital to finance the industrial phase of their projects. CapitalEase Seed
Fund Il targets investment on sectors identified as priorities: biotechnology, health, agribusiness, energy and
media and ICT.
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IntilaQ for Growth
It is a Fund of 10€ million launched by Qatar Friendship Fund. It invests in projects characterized by significant
competitive advantages with a strong potential for growth and development. The investment range is between
30€k and 200€k.

Réseau Entreprendre

It represents an international network where experienced entrepreneurs mentor new entrepreneurs. Laureates
accepted to the program receive free mentoring and are granted funding in the form of loans on trust. These are
interest free and no-collateral loans that have the added benefit of helping to secure other funds, notably from
banks.

Tunisie Croissance

It is a Non-Profit Organization that provides strategic assistance and financial resources to a number of Tunisian
SMEs among those funded by the Tuninvest Croissance Fund and its successor funds, in order to accelerate their
development on the local market and abroad. The Tunisie Croissance initiative, funded by the Qatar Friendship
Fund, is promoted by the Tuninvest-Africinvest Group as a technical partner that will assist those SMEs in their
development program.

J. Agencies in charge of the IP protection in Tunisia

The intellectual property rights (IPR) protection procedure is attributed to different agencies, depending on the
nature of the IP, e.g. Industrial Property falls under the INNORPI scope, copyright is within OTDAV, and Vegetal
Variety Obtainment Certificate is under the responsibility of the Ministry of Agriculture. There is no agency
covering IP out of these three categories and there is almost no local IP Advisor specialist in patent writing to assist
inventors or entrepreneurs. This creates many barriers to knowledge dissemination and cross out opportunities in
innovation.

INNORPI (Institut National de la Normalisation et de la Propriété Industrielle) National Institute of Standardization and
Industrial Property

INNORPI is a public entity under the Ministry of the Industry, Energy and Mines, with a legal entity and financial
autonomy. INNORPDbs mission is «to undertake any action concerning standardization, the quality of products and
services and the protection of industrial property.»

OTDAV (Organisme Tunisien des Droits d’Auteurs et des Droits Voisins) Tunisian Agency of Copyrights and Related
Rights

OTDAV is a public agency that aims to safeguard copyright and related rights and to defend the moral and material
interests of copyright owners.

As a final note, the NIS structure shows the dominance of a vertical governance mode of the different initiatives
and programs supporting innovation in Tunisia. Each Ministry has its own strategy and agency to implement it,
and there are very few common programs, except for Digital Tunisia 2018 where many ministries are associated
to implement a wide and ambitious national program of digitalization. The high number of agencies and interface
organizations confirms the fragmented innovation strategy. It also confirms the absence of a formal policy
document on innovation in Tunisia, and the lack of an independent innovation observatory to measure the overall
NIS performance.

Finally, with this listing, a global landscape of the NIS is proposed. It includes the actors and the related initiatives

supporting innovation in Tunisia as shown in Figure 1.
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1.4 How and why NIS is underperforming

The Tunisian NIS mapping reveals that public policy formulation and governance are fragmented and spread over
different ministries. Some sectors like industry, ICT or agriculture have their own compartmented RDI value chain
or innovation system. Some other sectors like the pharmaceuticals industry are not supported by a specific entity in
charge of innovation, neither do they have interface agency or technical center. (For instance, the Technical Centre
of Chemistry is partially covering the needs of testing for the pharmaceutical sector). There is hence no coherent
innovation strategy; whereas the potential of innovation in the health sector and pharma industry is extremely high
in Tunisia.

Furthermore, the support to technology transfer at the company level is poorly defined and chaotic, with a lack of
sectoral ecosystems integrating R&D in one national agenda. The number of grants that companies are benefiting
from each year to engage in R&D was low (and became even lower after 2011), as the funding of innovation became
too complex and time consuming with the proliferation of actors involved in examining requests. It is believed that all
the instruments dedicated to innovation would gain in being part of a «financing chain» under the management of a
single entity, with a clear governance and funding policy in phase with the priorities of the country.

Transferring research findings to economic sectors is ultimately one of the missions of the NIS. One way to measure
this transfer is to check the number of IP claims filled by the R&D institutions and companies. The 2014 WIPO report
shows that the global deposits of patent applications have exceeded 2.5 million, or %9 more than in 2012, the largest
increase in almost two decades. The requests for titles of IP have rebounded strongly since the decline recorded in
2009, at the height of the financial crisis".

Almost a third of the applications for patents concern five sectors known as with «high potential», namely, computer
technology, electrical machinery and energy, measurement, digital communication, and medical technology. Despite
of the proved R&D capacity in those sectors, Tunisia figures at the bottom of the ranking as disclosed in the WIPO
annual report in relation to IP filling activity by origin (Table 1); Tunisia occupies the 73rd place in 2013 compared to
the African countries included in this classification.

In addition, the number of patent applications (resident and non-resident) deposited in Tunisia was 542 in 2014, down
since 2011, with a number of requests capped at 150 for the resident registered patents with INNORPI (Figure 2).
The huge gap between the number of resident and non-resident patent applications could be attributed at least to:
at a macro level, the absence of an easy and electronic application system at INNORPI agency; at a meso level, poor
coaching capabilities; and at a micro level, a weak science diplomacy and effective incentives for inventors.

Tunisia appears at the bottom of the ranking of countries of the MENA region, and this despite the fact that it has one
of the highest rates of researchers per capita.

" Http://www.wipo.int/edocs/pubdocs/en/wipo_pub_941_2014.pdf
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Figure 2. Source: INNORPI

1.4.1 Very low R&D investment flows

Like most of the countries of MENA region, Tunisia allocates an insufficient amount of financial resources to R&D,
as suggested by the low estimated level of its expenditure as a percentage of the GDP. This indicator called “R&D
intensity” is commonly used by governments and international organizations to measure the national effort of the
countries in terms of R&D. It shows an insufficient effort in terms of R&D, and is mainly directed to the public sector.
And for cause, the stock of researchers is relatively high and exceeds the 18,000 full-time equivalents researchers in
the public sector, and almost inexistent in the private sector. In addition, this growing stock of researchers is relatively
not much lower than in European countries and the United States. However, the statistics on researchers in Tunisia
include a non-negligible proportion of student researchers with master and doctorate degree. These students are
representing more than half of the total researchers. Moreover, most of the researchers are working in the public
sector because of the low investment of large private firms in R&D. The inadequacy of the national effort of Tunisia in
R&D is in largely due to the reservation of the business sector in financing R&D and its execution, although this sector
is the main contributor to the effort of R&D in many developed countries.

The results of a World Bank recent survey'? of enterprises with more than five employees, revealed that a little less
than one fifth of the companies in Tunisia declared having invested in R&D, internal or external. The reservation of
the enterprise sector of R&D activities is even more pronounced for the smaller businesses or those who are not
exporters, which constitutes more than %96 of the total number of companies in Tunisia. In addition, it should be
noted that productive sector in Tunisia is dominated by micro enterprises with less than five employees, with little
financial capabilities to invest in an R&D department and more generally in the innovation activities.

Moreover, since the mid1990-s, the public research sector has significantly increased its scientific production, measured
by the number of scientific articles published in journals of reference. Tunisia is ranked among the main actors of
the scientific production in the Arab region, beside Egypt, and Saudi Arabia. In addition, when this production is
normalized to the number of inhabitants, Tunisia ranks before Egypt and Saudi Arabia.

The conditions in which the Tunisian economy evolved are marked by a break with the strategy called «a low cost
economy» which uses as a source of competitive advantage tax incentives and low wages. Nowadays Tunisia is
definitely spirited to prepare itself for a higher competitiveness level with a larger liberalization of its economy. This
is particularly palpable with the imminent ALECA (Accord de Libre Echange Complet et Approfondi) agreement with

12 http.//microdata.worldbank.org/index.php/catalog/2649
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the EU, which places Tunisia as 14th associated country to H2020"™ European R&D program (and the 1st African
country) and to integrate innovation strategies to empower its industry and commerce and to make the country
more competitive. This puts the transfer of technologies and IP at the heart of the concern of policy makers. In this
regard, the Ministry of Technology and the Digital Economy aims to implement the program Tunisie Digitale 2018
that includes more than sixty projects, mainly in PPP mode, for a total budget of US5$ billion, ten times the annual
expenditure budget of R&D in Tunisia.

The channel to higher investment in technological and scientific projects will contribute to make profits of the
expenditure in the public R&D.
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1.4.2 Vertiginous decline in the GCI ranking

According to the World Economic Forum, competitiveness is a set of static and dynamic components modeled around
12 pillars that aggregate the competitiveness index as shown in Figure 3.

3 Horizon 2020 is the biggest EU Research and Innovation program ever with nearly €80 billion of funding available over 7 years
(2014 to 2020) — in addition to the private investment that this money will attract. It promises more breakthroughs, discoveries and
world-firsts by taking great ideas from the lab to the market.

' Tunisia Digital 2018 aims to make Tunisia an international reference in the field of digital and ICT by implementing a Strategic
National Plan containing high impact Digitization projects.




In 2015, Tunisia decreased its ranking to the 92" position' with a score of 3.9, in decline in comparison to 2014 when

its score was 4 and the ranking 87%.
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Figure 3: The 12 Pillars of Competitiveness: Tunisia’s performance

Although all the components of the GCl model are directly or indirectly impacted by RDI value chain, it is noticed that 6
of the 12 pillars are specifically based on knowledge and technology absorption capacity. These pillars are: innovation,
business sophistication, technological readiness, higher education and training, health and primary education, and
infrastructure.

Furthermore, at a first sight, the GCl ranking is giving a good indication on the technology transfer absorption capacity.
The steady decline since 2010 is an indication that the Tunisian economy is sinking and reducing its technology
investments flows.

Moreover, the low performance of Tunisia in terms of labor productivity is reflected in the entries of foreign
investment. Tunisia has certainly succeeded earlier than most of the countries of MENA region in attracting foreign
direct investment. However, the inflows of direct investment and the investments in companies leading to the creation
of new physical infrastructure did not improve the productive capacities in Tunisia.

Thus, the deterioration of the competitiveness of Tunisia on the international markets and its low technological
integration are emblematic of the difficulties experienced by the country since 2011. One of the aggravating factors,
which exacerbated this decline, lies in the fact that Tunisia had difficulties to recoup its investments in R&D, and to
deploy a strategy of innovation in a perspective of Knowledge Based Economy (KBE), in order to compete with the
advanced economies. Hence, creating value from first movers and developing a great integration system in addition
to strong IP rights protection with preserving natural resources, is decisive for any strategy enabling social progress,
economic growth and sustainability.

'S http.//reports.weforum.org/global-competitiveness-report-2014-2015/methodology/#view/fig-1
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1.4.3 Weak participation in the international value chains

Despite its strengths, Tunisia has failed to increase its participation in the global value chains. An important part of
the exports of products is based on the foreign added value produced by companies under the off-shore regime,
and reflecting the participation of Tunisia in segments that are not generating high added value. Tunisia is hardly
positioning itself on the global markets with its own brands, and is also losing shares of its historically European
clothing market. Between 2000 and 2012, the growth of world exports of Tunisia in this area has been less than the
rest of the world.

The same observation could be made for the essential oils value chain. Despite its best environmental biotope which
favor extremophile animal, plant and microbe biodiversity (which is a preferential source of natural products and
drugs), and its R&D capability in biotechnologies, Tunisia is not positioned as a leader in the international marketplace,
because of the lacking of a national strategy to invest massively in the Biotechnologies industry.

The question which arises here is: how to reverse this trend, and to find ways to resume a competitive position
through innovation?

1.5 Industrial and commercial competitiveness based on innovation

When the competitive capacity of a country relies essentially on temporary or artificial benefits (such as low wages, tax
barriers or tax exemptions), there is a risk that this situation damages the role played by R&D as a vector of innovation
in society, and leads ultimately to a dissatisfaction of operators. A model based on support exclusively science and
separating R&D results from the practice, has been promoted for years in Tunisia. This has led to a low coordination
between the scientific research and the productive sectors. Despite the existence of numerous institutions of interface
supported by activities and initiatives to encourage technology transfer and an infrastructure richly endowed with
technological parks, regulatory barriers, material, financial and cultural factors, the commercialization of the results of
public research was not encouraged.

The analysis of the value chain could be a good way to view and identify the potentials for innovation. The value chain
generic contains four key links, namely, Product Design, Market Development, Production and Distribution, and After
Sales Services. The input of any value chain remains science and technology. The maturity level of each link relies on
ways it capitalizes on Knowledge, which determines the competitiveness of the sector and gives useful indications on
the R&D needs by the operators in the sector.

To master a value chain, mastering its related science and technology is required. An illustration of this approach,
applied to the business case of the Olive Qil sector is detailed in the annex. It shows the many potentials for innovation,
even in a secular and traditional value chain like Olive Oil, and in different disciplines like biotechnologies (bio
pesticides, fertilizers,), genomic, ICT, etc.

2. State of the Art of Technology Transfer in Tunisia

To effectively achieve value, from its public R&D capacity, Tunisia should create a National Innovation Strategy aligned
with the country’s global interest, involving all the NIS stakeholders. This relies on linking technology investment flows
with IP value stream in a business oriented process that enables the emergence of a Knowledge Based Economy.

For this, Tunisia needs a higher integration level in the global economy with huge technology investment flows,
and this could be partially brought by its own R&D capacity. This represents a unique opportunity for universities to




contribute to raising a KBE, which represents also a unique chance for Tunisia to solve the problem of higher education

graduates unemployment. In this perspective, it must favor the development of technology transfer, and not only to
consolidate industry. This requires to master three businesses: commercialization of R&D findings, engineering of
innovation projects, and finance and venture capital.

2.1 Key drivers for a Knowledge Based Economy

In a classical industrial economy, large companies or governments determine the main axis of R&D and induce the
major trends in research and innovation. This is the case, for instance, of France, who has developed its transportation
industry thanks to large state owned groups that have mainly produced the needed technologies to serve the monopoly
industry of railway transportation as a first targeted market. So, Alstom invested heavily to develop technologies
embedded in the TGV (Train a Grande Vitesse) that has been sold to SNCF (Société nationale des chemins de fer
francais) first, before addressing the European and then the international markets.

On another side, in a Knowledge Based Economy, technology transfer is more than a driver, it is the Business. It
requires collaboration of different entities thanks to the options made possible by ICT, and the development of specific
processes of IP production, valuation, protection and valorization. In a KBE, IP value stream is supposed to be very
fluid. IP Value Stream is in fact a visualization tool inspired from “Lean Manufacturing” and means recording all the
processes that are required to bring an IP from the R&D lab to the market.

Many attempts to highlight the KBE model were unsuccessfully initiated by various governments in Tunisia before
2011. The KBE model was justified by a dominant share of services in GDP (it reached %60), with a relative good
technology infrastructure and a proven ability to R&D.

Inevitably, a performing KBE model unfolds into global value chains, and is structured in a quadrant of four types of
services, namely, infrastructure services, support services, inter-connection services and business services.

To illustrate this, an example in the health care sector in Tunisia follows. It concerns the hospital services and more
specifically cosmetic surgery for foreign patients, where Tunisia has made it a specialty in recent years. This value
chain activates several services provided by a number of entities that could be categorized into four types of services,
namely:

- Infrastructure services which mainly concern clinics, hotels, airports, etc., and generally all physical facilities that
allow the reception of patients with their companions, their accommodation before, during and after clinical care.
- Support services may be in this case, the flow of patients from the place of origin, including the preparation of travel
arrangements and transport.

- Inter-connection services, which in this case may cover the recovery of medical expenses from insurance companies,
organizing excursions and leisure stays for patients and/or their accompanying parties after surgeries etc.

- And the core business service which is obviously the health care services and medical acts with the provision of all
the necessary treatment, until the post-operative phase.

Technological and scientific capability deployed in the above value chain is based primarily on the knowledge and
expertise of the medical and para-medical bodies, and also on the availability of high-tech equipment required for
fully equipped clinics. The other services of the quadrant also need technology to operate effectively, particularly ICT,
to optimize the delivery of end-to-end quality services and ensure the competitiveness of the whole value chain.

Today, the health sector in Tunisia has a huge potential of innovation, and could invest much more on technology, in

particular in the peripheral services around the core business, in order to attract more patients and create more value.
This is in addition to the collateral effect on the Pharmaceutical Value Chain and Tourism. Developing new medical
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devices and active biomolecules as well as biomaterials for drug delivery is a big challenge that Tunisia could win.
This innovative sector is in a junction of numerous scientific domains and need to combine new technology and life
science to solve medical issues, commonly called cross-fertilization.

This is where the NIS is expected to play a key role in boosting or connecting some specific sectors where the
ground is fertile, in order to enable entrepreneurship in innovation, with a focused strategy of technology transfer that
contributes to the foundation of a KBE.

2.2 Research findings and knowledge commercialization
Generally, in the case of the commercialization of university R&D, four main ways to transfer research findings co-
exist, namely: assignment of rights through licensing; collaborative research projects; through spin-out (or spin-off);

and by technological integration (or spin-in)

To assess the state of the art in technology transfer, a reference is made to the R&D commercialization cycle represented
by the four stakes model, along with the IP value stream milestones. (Figure 4)
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Figure 4: Commercialization cycle

In regard to the long term cycle of the knowledge commercialization, various types of grants have been created in
Tunisia, as described in the section on NIS mapping, but with a mitigated impact and almost no IP Valuation through
an entrepreneurial approach.

The following observations concerning the commercialization of knowledge, and in particular those affecting
technology transfer, can be made:

Innovation policy is not clear/readable for all stakeholders.

- A sectorial dichotomy and a separation between Hard Science, Soft Science, ICT and Agriculture is detrimental to the
formulation of a comprehensive innovation strategy for the country.

- A weak governance and overlapping scopes of works by certain entities in the NIS are noted.

- A first experience launched Technology Transfer Office almost in parallel by ANPR and INNORPI. However, both did
not produce the expected outcomes and failed to boost technology transfer.

- Difficulties exist when importing technology at the R&D stage even for companies leading engineering innovation
projects in Tunisia.

- Low capacity and lack of resources for applied research are apparent.

- Under use and poor maintenance of heavy scientific equipment are seen in public research laboratories due to the




status and conditions of public procurement.

- STl observatory and market intelligence are still in the rudimentary stage with fragmented R&D databases.

- Dominance of compliance over efficiency to adhere to government innovation support programs with red tape in the

processing of files exists.

- Lack of accounting for R&D costs and investment grants thereunder by companies are common.

- Difficulty for University labs to capitalize on IP value, and to transfer it as equity in the Research based Spin-Off

(RBSO) are noted.

- The patenting processes and IP rights protection process is not mastered.

To determine the causes of the failure of the technology transfer process, which manifests through the weak
protection of IP and very low investment flows in technology, the FMEA tool' is used. By feeding this tool by all the
collected observations, the Effects were separated from the Root Causes, through a breakdown articulated around 5
modes, namely: Methodology and Process; Material and Tool Box; Marker Data and Environment; Management and

Governance; and Motivation and competencies.

The FMEA tool is applied to the deficiencies of the technology transfer process returns in the following table:

(X M deficiency|  Failure Modes Effects Root causes
No clear strategy with an inadequate process of IP
very few cases of knowledge commercialization and licencing . & o quatep
protection and valorization
Methodology & process

weak commitement and no result orientation

unreadable Innovation policy and confusing financial
incentives

Material & Tool box

scarce interaction between University and entreprise

No understanding of the IP value stream

low Business intelligence & strategy planning

No dedicated resources and well trained staff

Market Data & environment

local companies trapped in low added value and weak competitiveness

No market orientation and no consideration of the value
of information (cultural mind set)

Management & governance

no alignement around specific objectives and no shared innovation
scorecard

inadequate organization with a fragmented governance
and no clear criteria for decision-makers

Technology Transfer process
Low IPP claims and weak technological investment

no return in investment for academic research sector

No intermediary husinessess and no gratification for
inventors

Motivation & competencies

weak entrepeneurial dynamic and scarce RBSO generation

Rigidity of rules and confusing regulation on researchers
mobility

The FMEA analysis shows that promoting technology transfer from university labs calls for a formal innovation policy,
a more readable IP strategy, with dedicated resources and means, with a structured governance on the NIS, and a

Table 2

more favorable legal framework for researcher’s mobility and innovation financing.

'S Failure Mode and Effect Analysis tool
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2.3 How could universities promote innovation?

In a competitive and globalized world, the ability to create innovative products and companies is crucial for promoting
rapid structural changes. Universities and other public research institutions are the main source of innovation backed
by soft-infrastructure and enabling global environment.
Research Based Spin-Off (RBSO) generationisthe result of the process of creating a Startup which seeks tocommercially
exploit a patent, technology or a scientific finding from a university or research institution, which usually requires the
involvement of the researcher(s) for the IP value stream.

Spin-offs are one measurable indicator of technology transfer between public and private sectors. They are an
important indicator of the ability of countries to monetize the knowledge developed by the public R&D.

According to OECD", an RBSO (also called Research Based Business) is an innovative Start Up company that has
at least one of the five following characteristics: founder(s), including public sector employees; key technology is
licensed from public sector institution; founder(s), including public sector students or alumni; physically located in
public-sector incubator or science park; and/or equity investments made by the public sector.

2.4 University Technology Transfer as KPI of the NIS

Most universities and research institutes subscribe to the definition of transfer of technology given by the Association
of University Technology Managers (AUTM) in USA, namely that is the «transfer of scientific findings by an organization
to another, for purposes of development and commercialization.”

This transfer is generally effected by means of a contract under which the university or research institute grants a
private company or a public agency marketing a license over intellectual property rights.

The last survey of the AUTM on Licensing Activity (2014) highlights the following achievements in the USA: 549
executed licenses containing equity (914 ;(%17 startup companies formed (4,688 ;(%11.7 startups still operating as of
the end of %11.4) 2014); and 965 new commercial products created (%34.2).

In Tunisia, several factors are «repellents» for innovators, and particularly the chaotic financing chain and the hostility
of the business climate. A particular form of knowledge dissemination and technology transfer that deserves to be
promoted in Tunisia is proposed in the following section. It brings the possibility to orient graduates toward an
entrepreneurial trajectory where they can address social and economic challenges by a valuable asset of knowledge
and technology, and also valorize the public investments on R&D, namely the RBSO. As the entrepreneurial ecosystem
is being enforced with the implementation of specific incubation programs such as Univenture.org (a pioneering
RBSO generator which is now at his 4th edition), there is a true opportunity to make a consistent strategy for the
Research Based businesses.

2.5 RBSO generation events

An RBSO is primarily an opportunity for innovation that has been identified and structured around a vision and a
mission by one or more researchers. Its survival depends on the realism of the idea and perseverance of the project
team. The good understanding of risks and the adequacy of the promoters with the project features are among the
prime factors of success. Human capital, ethics and committed characters are considered as the main asset for this
kind of enterprises. Inventing can be a professional work, whereas entrepreneurship is a vocation that requires a

7" https.//view.officeapps.live.com/op/view.aspx?src=http.//www.oecd.org/sti/inno/2370779.ppt




broad spectrum of technical and human skills. An entrepreneur needs training, mentoring and specific workouts to

manage the complexity of an innovation project, predict and anticipate risks, be equipped with suitable means to
understand and meet dynamic market needs. Learning about the risk and constraints, the number effect as well as the
people effect is decisive for the project success.

Experience shows that innovation success is awarded to the teams that have been able to control the entire IP value
stream and adapt their innovation strategy to the market reality to build up a sound business model.

a. Proof of feasibility

An innovative project where the expected competitive advantage relies on an «invention» starts with a preliminary
phase called Feasibility or «Proof of Relevance». During this phase, the project team should bring together all the
elements to validate the technical and economic benefits of the innovation and anticipate the real market competition.
Techniques are utilized to assess the potential impact of the invention and its «sustainability» in a competitive and
dynamic environment. After confirming the feasibility, an IP strategy will be formalized at this stage, knowing that IP
constitutes, in the vast majority of cases, the capital of the researcher, co-owned with the original research laboratory.

b. Proof of concept

Preliminary analyses validated by professionals are tilted from the laboratory to the company, developing a «<model»,
a «prototype» or a «Beta» version of the product or service that may be exposed to the market. The more valuable will
choose to go through an incubator, which will help to mobilize adequate funding. The Proof of Concept also produces
a first tangible result that refines the IP strategy and value based on the market potential.

c. Proof of market positioning

It is imperative at this stage, to develop a business strategy, and to check that the new product or service has a
competitive advantage in the targeted market, with a well-protected IP. Market scalability and the sale of produced
products/services must be proved. The valuation of IP depends on expected cash flows generation. The technological
validation of the product/service can be further proved from the first market tests. The greatest visibility can be derived
by soliciting the help of networks of experts and professionals for advice on business strategies for a sustainable
expansion of the project.

d. Proof of Scaling Up

The first contact with the market is an invaluable source of useful information for the viability of start-ups. Before
moving to industrial production, it is necessary to raise the needed capital for the business plan execution and to
operate policy adjustments on the investment plan.

2.6 Tough and dissuasive procedure of Spin-Off formation in Tunisia
A specific attention has been dedicated in Tunisia for the establishment of conditions for horizontal mobility of
researchers, public agent and workers, between the research and higher education sector on one side and the business

sector on the other.

By compiling the regulations issued before 2011, it is possible to reconstruct the administrative procedure governing
the scientific spin-off formation in Tunisia. The various links that make up the course of the researcher who wants to

create his start-up from his research findings are described in Figure 5.
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Figure 5
2.7 Non probative initial experience of BuTT

In Tunisia, the management of the IP value stream process was supposed to be entrusted to BuTT. This experience
launched by ANPR/PASRI started in 2012 and is still in its infancy. The early failures certainly came from the market
disconnection, but mostly from the weakness of the mobilized resources to create this industry.

Here is the range of services expected to be provided by the BuTT managers, often reduced to an inexperienced
person facing alone dozens of researchers and R&D themes.

- Supporting the voluntary patent filing.

- Enabling the access to information (no Patents and Patents).

- Facilitate administrative procedures and access to authorities.

- Strengthen IP protection strategy of the university.

- Assisting Lab to contract with enterprises.

- Non-Disclosure policy management.

- Managing the relationship with the TT and IP protection stakeholders.
- Monitoring traceability deposits / recordings.

- Managing IP claims, patents and licensing contracts portfolio.

- Market analysis and business analysis.

- Reporting and publishing key facts and achievements.
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2.8 Burning need for an IPR protection policy in Universities

There is no formal IP policy in the Tunisian universities and no referential for IP value stream management process,
despite attempts initiated by BuTT to standardize certain steps. The IP value stream management process from the
qualification of the opportunity to post patenting remains uncontrolled and inefficient, with the exception of IPT (Institut
Pasteur de Tunis) that relied on an international network of Institut Pasteur, headquartered in Paris, and contributed to
a more effective way to master IP value stream in the field of vaccines.

2.9 Case of Institut Pasteur de Tunis

IPT is a public health organization and scientific research center. It also produces some vaccines and is considered as
a leading innovative institution as it has an effective Technology Transfer Office, C2VT2 (Cellule de Communication, de
Veille et de Transfert de Technologies), that manages a PCT patents portfolio, filled with the support of the international
network of the Institut Pasteur.

IPT Technology Transfer Office is dealing with communication and business and technology intelligence in addition
to the technology transfer process itself. The staff is formed by three highly qualified professionals in Tunis, backed
by a staff based in different branches of Institut Pasteur in the World, and in particular the IP office in Paris, who is
a partner with IPT, providing his support in the areas of: evaluation of potential inventions; IP patenting; publication
and marketing of the new technology; technology valuation and research funding; monitoring patent application and
licensing deal; and administration of the IP portfolio.

2.10 Referential for IP Value Stream management process
Before going any further in the evaluation of practices in IP management, a generic model that covers all activities of

a value stream IP protection (IPP) management processes, based on a model in use by an active US firm in the field of
IP valuation™ is presented. This measure allows gaps identification in each stage of the process from the perspective

of IP users.
Targeting the \ Planning & Creating Reviewlng Measuring & \
opportunity motivating Documenting extacting
Aquiring protecting value /

Figure 6

a) Planning and Motivating
This stage involves the identification of potentially recoverable IP deposit by industry or by a working R&D, both
through technology transfer. It involves working with structured technological and strategic intelligence.

b) Creating and Acquiring

IP is an asset to value through a competitive advantage development strategy based on technology. To target the
correct IP required for new product or service, it is necessary to map the perimeters Patent and Patent No, to acquire
the right IP in a risk management and Return On Investment logic.

c) Documenting
The information support (patentable and non-patentable information) is critical in preparing an IPP folder. The choice
of fields of investigation and anticipation of strategic information required for a decision of acquiring or protecting a

8 http://www.ipcg.com/?file=IAM_Process#Processes
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right over an IP is based on the timeliness, completeness and relevance of technology watch.

d) Reviewing

The review of the IP portfolio and its impact on the areas/topics of strategic interest for the beneficiary ensures
the alignment of the innovation strategy with IP strategy. A particular interest on start-ups operating in the field of
predilection may be included in this review.

e) Protecting

There are several possibilities for IP protection. In addition to the patent, there is also the trade secrets and defensive
publications. How to optimize the IP protection is a recurring issue that must be addressed with the help of specialists
and most of the time with external experts.

f) Extracting Value and Measuring

The value increases if the related IP has a concrete application in new product or service that generates cash flows.
Capitalizing on IP also increases its value and incorporates as asset in the company»s capital. In order to measure the
value of this asset, several methods exist, and must be apprehended with care before opposing them to potential
funders.

2.11 Protecting IP rights and mastering the IP Value Stream

The IP law in Tunisia is quite comparable to that applicable in the world. Laboratories have incentives to patent their IP,
and are likely to obtain financing, especially for the territorial extension through a patent application by way of a PCT
filing. The inventor-researcher can receive compensation of between %50-25 on the exploitation of the patent after
deduction of related expenses (Decree No. 2001 to 2750 of 26 November 2001).

INNORPI is responsible of the examination of IP protection applications but its services are limited to industrial sector
and to the applicants having already a preliminary examination report delivered by the European Patent Office. In
practice, they deliver only a basic form of examination, with no substantive investigation on novelty or inventive step
or patentability, as they are not issuing any research report.

Despite some effective attempts, such as IPT who is at the same time an R&D institution and a vaccine manufacturer,
experience showed that there were very few interactions between the Public R&D institution and industry, which
explains the weakness of IP protection claims and low technology investment flows. Thus, the following impediments
to IP value stream can be listed:

- Absence of high-quality research results suitable for patent protection.

- Low awareness of both researchers and their institutions and management of the intellectual property protection
purpose.

- No adapted or trained staff / actors.

- No coherent and formal referential procedure.

- No management of the IP portfolio in relationship with industrial beneficiary.

- No technological and business intelligence data base.

- No adapted financing vehicles.

- No practice of IP valuation by the laboratories with a lack of experts for searching and identifying the commercial
potential of R&D results and leading new technologies based projects.

- No budget to manage an IP Value Stream accordingly.




2.12 In-Depth work required to set up IP Strategy within companies

The technological capability of an organization is composed of a variety of sources of knowledge and experiences.
Some are subtle and intangible, such as inventions. Others are embodied in equipment, machinery or infrastructure,
while others are carried by human skills. The role of TTO should be consolidated by intermediate businesses able
to address the IP demand through an assessment of the technological capability and to identify and formally qualify
innovation opportunities, in a specific sector, in order to provide solutions based on either collaborative project or IP
licensing from R&D institutions.

Very few companies in Tunisia have an IP strategy with a formal IPP management process in place, and even less are
assessing their technological capability in order to plan their investments. These usually orient their efforts on ad hoc
IP patenting and licensing operations, with no overarching IP strategy guidance. Supporting the benefits of developing
an IP strategy will positively affect the NIS global performance, requiring a more deliberate and methodical process.

A national program to help companies to formulate an IP strategy and establish formal IP protection processes based
on patent and non-patent information search that will lead to a sustainable innovation capacity and will upgrade
competitiveness level is required. This service does not yet exist in Tunisia and could enter in the prerogative of ANPR
with the help of the TTO network.

3. Main gaps and deficiencies

Coordination between all NIS actors and the linkages for technology and knowledge flow between them is key for the
country innovation performance.

To master the NIS performance based on a systemic approach, it is necessary to reinforce two capabilities.

- the intrinsic capability, where actions should focus on solving the identified root causes of the technology transfer
deficiencies as seen in a previous section, through: the cognitive capacity, market data collection and business
intelligence, and setting up an IP Value Stream framework in parallel with the IPR protection procedure.

- an extrinsic capability, where actions should focus on the Strategy, the Actors and the Environment, which should
lead to enhancing the following elements: innovation policy formulation and assessment; R&D absorption rate of the
ecosystem; and industrializing technology transfer though RBSO and Collaborative Projects

Concerning the intrinsic capacity, the usual KPl are mainly related with R&D production dimension (expenditures,
number of scientists, publications, patents, etc.) in both public and private organizations. This is to be completed by
other dimensions, such as the IP inventory (patents and no-patents) and value, the R&D database, the IP portfolio and
its valorization.

As for extrinsic capability, it mainly covers the NIS»s ability to create an environment in which it can progress. It
contains qualitative and quantitative dimensions, such as strategic alignment with the broad guidelines of the country
strategy, or the absorption capacity of R&D by the ecosystem, the total investment in technology transfer...etc. This
supposes a National Balanced Scorecard for the NIS.

Research and innovation systems in the world are experiencing profound changes, and the most effective systems are
those that deploy cross-sectoral processes operated by networks of institutions, public agencies and private sector.
The expectations are now very high for an innovation strategy, supported and implemented by all stakeholders.
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The following are non-exhaustive principles to be considered:

- The major policy directions of the future development model are based on innovation, with exposure of general
strategies focusing on key sectors and technologies / market segments to be promoted as a priority.

- Characterization of the scope of State intervention, and fields of general interest in innovation, in order to stimulate
synergies between stakeholders.

- Identification and development of crucial sources of information for use in monitoring of projects and programs that
will come from strategic planning, but also of science and technology foresight to anticipate the trends and needs of
the future.

- The innovation policy assessment will be entrusted to a specific entity, responsible for strategic planning and steering
through a transparent and inclusive governance model.

- The instruments of incentives to R&D, and more generally those who are affecting the IP value stream in all forms,
from acquisition, disposal of licenses, and spin-off formation, will take into account the responsibility of the State
in promoting standards in the industry of technology transfer, to sustain competitiveness in local and international
markets.

Information is key for innovative
businesses. Crafting the
Innovation strategy for the next
decade and launching a Big Data
Bank for each strategic value
chain.

An ambitious national program
that involves all incubators and
accelerators to induce a large
dynamic of innovation in
partnership with all stakeholders
of the NIS.

A referential for the IP Value
Stream with a framwork to
enable IPP process management
and tech transfer.

Staffing high level competencies to
be able to provide world class
services and investing on a National
IT system to manage the NIS
processes.

Hiring a high level team to design
and implement the national pregram
and to set up a Competencies Center
to train all the stakeholders of the
NIS.

Re-focusing the scope of work of
BuTT on IP and partnership with
local and international organization to
share resources and experience in

A National Innovation Policy with
a friendly regulatory frame for
innovators, entrepreneurs and
investors.

Setting up a global governance on
the National Innovation System
and a specific governance for the
National Program under the hat of
PPP.

Developing Technology Transfer
offices, Incubators, Innovation
Centers, Prototyping Labs under
the hat of PPP.

different fields such as Engineering,
IP Valuation, patent writing....

Finally, it is necessary to communicate the choices and motivations that led to public innovation policy, and disclose
the criteria of its evaluation, to ensure stakeholders appropriation, and mobilize them in the implementation. To shift
into the innovation based competitiveness, some decisions, articulated around Strategy / Actors / Environment will
help to bridge the encountered first gaps.

Proposed solutions and recommendations

It is clear that Tunisian NIS needs a deep reengineering of its architecture and governance to play a key role in setting
up a Knowledge Based Economy, in concordance with the challenges the country is facing in its long and critical
economic and social transition after 2011.

As mentioned earlier, Tunisia needs a formal innovation policy, and a more readable R&D strategy, that could increase
the technology absorptive capacity of the entrepreneurial ecosystem, with structured governance on NIS organization
and programs, with a more favorable legal framework for researchers’ mobility and innovation financing. This could
be implemented through the following framework:




Global Governance with a formal Innovation Policy

There should be one global governance structure in charge of policy formulation on STI, with a theory of actions
based on the four impact chains, namely:

- Interactions among enterprises, primarily joint research activities and other technical collaborations.

- Interactions among enterprises, universities and public research institutes, including joint research, co-patenting,
co-publications and more informal linkages.

- Diffusion of knowledge and technology to enterprises, including industry adoption rates for new technologies
and diffusion through machinery and equipment.

- Personnel mobility, focusing on the movement and the training of technical personnel within and between the
public and private sectors.

Readable STI strategy

- Clarifying IP policies within universities and R&D institutions, with formal rules of ownership on research findings
- Encouraging the knowledge commercialization, in particular through RBSO.

- Developing incentive systems for researchers at universities to include IP commercialization activities.

- Prospecting outputs and developing strong linkage with industry through technology transfer consultants and
experts.

Adapting the regulatory framework for a more efficient and effective governance

- Reviewing the governance structures to eliminate the fragmentation of the NIS.

- Integrating IP as a class of asset to be managed by each university and consolidated within a National Technology
Transfer Office.

- Introducing incentives to encourage Researchers’ mobility and RBSO.

Placing the IP Value Stream in the core process of the NIS

- Setting up a referential for IP value stream process.

- Increasing the IP awareness in the country.

- Developing Business intermediaries to deal with IP protection services.
- Improving the general awareness level of IP in Tunisia.

Nurturing Technology Transfer as an Industry

- Developing incentives to boost technology transfer as an industry which should produces market data and science
andtechnology intelligence.

- Managing IP as a class of asset to be commercialized through an Intellectual Venture System (IT and Big Data
system).

- Allocating a portion of the R&D budget to Applied Research.

Easing the access to R&D funds and innovation financing

- Establishing institutionalized ways of technology transfer funding via incubators, innovation centers, clusters or
techno parks.

- Grouping public funds in a national innovation fund aligned with the IP value stream.

- Promoting private equity industry and business angels funding.

Further details of the above are found in Chapter 2.




4. Conclusion

The components of the Tunisian NIS are not truly interdependent and interconnected to formulate or execute an
innovation policy at national level. Moreover, the IP Value stream process is not mastered, and consequently, it does
not enable the valorization of the R&D and technology transfer.

To overcome these impediments, there is a room for ANPR, as the STI promoter, to undertake the innovation policy
formulation, and to translate it into a formal and readable strategy for all stakeholders. This should be accompanied
by a review of BUTT competencies and mission, in order to re-focus on their primary role on IP protection process
management, under the supervision of the future National Technology Transfer Office.

As for considering technology transfer as an industry, there is a clear opportunity for Tunisia to promote its R&D
capacity, and to develop an expertise in technology transfer engineering projects with local and international partners.
This could be done with the private sector, but should rely on a mastered IP asset management system.

Finally, reconciling the different sciences, as well as the integration of ICT in the value chain of STI, notably through
open data and eGovernment, represent an incredible opportunity for enhancing the innovation capacity of Tunisia.
Information on IP is itself a new discipline that deserves a place in the NIS. Breaking down sectorial walls and building
up bridges through the NIS would make the economy much more performant and innovative, once the strategic

orientations of the country in terms of development model are clarified.




ANNEX

1. Loi drorientation n6-96° du 1996/01/31, (Law related to STI)

Chapitre Premier : des objectifs et principes

Article premier. - La recherche scientifique et le développement technologique constituent un enjeu civilisationnel
et un choix stratégique fondamental pour le développement intégral. L)Etat veille a la mobilisation de tous les
moyens humains, scientifiques, techniques et matériels nécessaires a la recherche scientifique et au développement
technologique dans le cadre des principales priorités nationales ainsi qua la mise en place du cadre nécessaire a
la participation des particuliers, des institutions et des entreprises publiques et privées aux activités de recherche
scientifique et de développement technologique et a leur encouragement.

Art. 2. - La politique nationale de recherche scientifique et de développement technologique vise, notamment, a :

- orienter la recherche scientifique et le développement technologique en vue de stimuler le développement de
héconomie nationale et lui permettre de s)adapter aux mutations mondiales.

- assurer la diffusion de la culture scientifique et la promotion de la création et de binnovation au sein de la société et
contribuer a benrichissement des connaissances dans le domaine des sciences humaines, sociales et exactes.

- renforcer la formation des chercheurs dans tous les domaines de la connaissance au sein des établissements
drenseignement supérieur et de recherche et des établissements publics de recherche.

- établir un cadre approprié favorable a binnovation et au développement au sein des divers secteurs et organismes.
- stimuler les activités de coopération et de partenariat entre les établissements publics de recherche scientifique,
les établissements drenseignement supérieur et de recherche et les entreprises économiques et encourager leur
ouverture sur benvironnement économique, social et culturel.

- assurer la valorisation des résultats de la recherche et leur application en vue de satisfaire les besoins économiques,

sociaux et culturels conformément aux priorités nationales.

- veiller a assurer hadéquation entre les défis du progrés de la connaissance scientifique et le respect de béthique et
des valeurs humaines.

- impulser la coopération internationale en matiére de recherche scientifique et de développement technologique
dans les domaines drintérét commun, conformément aux priorités nationales.
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Chapitre Il

De la coordination, du suivi et de I'évaluation

Art. 3. - La politique de recherche scientifique et de développement technologique est arrétée dans le cadre des choix
essentiels du pays et compte tenu des besoins nationaux. Elle fait I'objet d’un suivi au niveau de son exécution, d'une
évaluation des activités de recherche ainsi que d'une coordination entre les divers programmes publics, de recherche
et de développement technologique. La coordination des activités de recherche, leur suivi et leur évaluation sont
effectués sur la base du principe de la globalité dans la conception et de la complémentarité dans I'exécution.

Art. 4. - Il est créé aupres du Premier ministre un conseil supérieur de la recherche scientifique et de la technologie
chargé, notamment de :

- suivre I’évolution du secteur et donner son avis sur les orientations générales de la politique nationale de recherche
scientifique et de développement technologique en fonction des besoins du pays.

- proposer les mesures tendant a la promotion de la recherche scientifique et du développement technologique.

La composition du conseil supérieur de la recherche scientifique et du développement technologique et les modalités
de son fonctionnement sont fixés par décret.

Art. 5. - Il est créé un comité national d’évaluation chargé de I'évaluation des activités de recherche scientifique
quant aux programmes, aux projets et aux résultats. Il procede également a I'évaluation des établissements publics
de recherche ainsi que des programmes de recherche des entreprises privées qui bénéficient d’avantages et d'aides
de I'Etat en vue de leur encouragement a promouvoir la recherche scientifique et le développement technologique.
A cette fin ledit comité national procéde, dans le cadre des évaluations sectorielles, a la création de commissions
spécialisées.

Le comité national d’évaluation de I'activité de recherche est rattaché au ministéere chargé de la recherche scientifique
et de la technologie. Sa composition et les modalités de son fonctionnement sont fixées par décret.




Chapitre Il

Des établissements de recherche et du personnel de recherche

Art. 6. - Les activités de recherche scientifique et de développement technologique sont entreprises par les
établissements publics de recherche scientifique ainsi que les établissements d’enseignement supérieur et de
recherche visés par la loi n°89/70 du 28 Juillet 1989 relative a I’'enseignement supérieur et a la recherche scientifique.
En outre, I'Etat encourage les établissements et entreprises publics et privés ainsi que les associations a caractere
scientifique et les particuliers a participer a la recherche scientifique et au développement technologique.

Art. 7 - Les établissements publics de recherche scientifique sont des établissements publics a caractére administratif
dotés de la personnalité civile et de I'autonomie financiere. Leur budget est rattaché pour ordre au budget de |'Etat.
Ils peuvent également étre des établissements publics a caractére industriel et commercial soumis a la |égislation
commerciale a I'exception des dispositions de leur loi de création. La tutelle de I'Etat sur les établissements publics
visés a l'alinéa précédent du présent article est exercée conformément a leur loi de création et a la législation en
vigueur. L'organisation scientifique, administrative et financiére des établissements publics de recherche scientifique
est fixée par décret.

Art. 8. - Les activités de recherche scientifique sont organisées au sein de laboratoires de recherche et d'unités de
recherche dont I'organisation et les modalités de fonctionnement sont fixées par décret.

Art. 9. - Les établissements publics de recherche scientifique a caractére administratif comportent un conseil
d’administration comprenant, notammment, des représentants des ministéres concernés, des chercheurs et des
organismes économiques, sociaux et culturelsintéressés. llscomprennent en outre un conseil scientifique comprenant,
notamment, les chefs de laboratoire et des représentants des chercheurs ainsi que des experts.

Art. 10. - Ont pour charge de réaliser les activités de recherche au sein des établissements publics de recherche, les
personnels permanents de recherche, les personnels contractuels et les personnels détachés soumis a la législation
en vigueur. Lesdits établissements ceuvrent pour encourager les opérations de recrutement par contrat et par
détachement dans le cadre des projets de recherche qu'ils réalisent.

Les contrats de recrutement fixent la durée et les taches ainsi que la rémunération des chercheurs. Les contrats sont
soumis au ministére de tutelle pour approbation et deviennent exécutoires dés leur approbation. Le détachement est
opéré conformément a la Iégislation en vigueur.

Art. 11. - Les grands équipements de recherche sont mis a la disposition de tous les chercheurs dans les conditions
fixées par des conventions passées a cette fin avec les établissements concernés et soumises a |'autorité de tutelle
pour approbation.
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Chapitre IV

Des résultats de la recherche

Art. 12. - Il est créé au sein des établissements publics de recherche scientifique des unités spécialisées chargées des
relations avec les organismes économiques, sociaux et culturels, de la valorisation des résultats de la recherche et
de linstitution d'un partenariat scientifique et technologique avec les établissements d’enseignement supérieur et
de recherche et avec les entreprises économiques. L'organisation et les modalités de fonctionnement desdites unités
sont fixées par décret.

Art. 13. - Il est créé au sein des établissements publics de recherche des unités d'information et de documentation
scientifique chargées de la diffusion de I'information scientifique et technique et de la documentation. L'organisation
des unités est fixée par le décret prévu a l'article 7 de la présente loi.

Art. 14. - Linvention ou la découverte réalisée par I'agent public chercheur pendant I'exercice de ses fonctions
appartient a I'Etat, représenté par I'établissement ou |'entreprise publique dont il reléeve. Le nom de l'inventeur est
inscrit au brevet. L'établissement ou I'entreprise publics sont seuls habilités a présenter la demande d’inscription du
brevet d'invention ou de la découverte.

Art. 15. - Au cas ou I'Etat participe au financement de recherches conjointement avec un établissement public ou
privé tunisien ou étranger ou avec des organisations nationales ou internationales ou pour leur compte, les modalités
d’attribution de la propriété de I'invention ainsi que les avantages qui découlent de I'exploitation de ladite découverte,
sont préalablement fixées en vertu d’une convention conformément aux principe visés a l'article 14 de la présente loi.




Chapitre V

Des incitations et encouragements

Art. 16. - L'Etat peut accorder des encouragements financiers aux établissements et entreprises publics et privés ainsi
qu’aux associations a caractére scientifique qui procédent a la réalisation de projets de recherche et de développement
technologique conformément a des conditions fixées par décret. Les dispositions de |'article 42 de la loi n° 93/120
relative au code d’encouragement aux investissements sont étendues aux établissements, aux entreprises et aux
associations visés a l'alinéa précédent.

Art. 17. - L'Etat peut octroyer des encouragements financiers aux auteurs de publications et aux créateurs dans le
domaine de la recherche scientifique et du développement technologique dans les conditions fixées par décret.

Art. 18. - L'Etat, les établissements publics de recherche scientifique ou les établissements d’enseignement supérieur
et de recherche procedent a I'octroi d’avantages aux personnels de recherche imputés sur les produits de |'exploitation
industrielle et commerciales de leurs inventions dans les conditions fixées par décret.

Le chercheur peut exploiter son invention ou sa découverte pour son propre compte lorsque |I'Etat renonce a ses
droits relatifs a I'invention ou a la découverte. La déclaration de renonciation est prononcée par arrété motivé du
ministre concerné et du ministre chargé des finances.

Art. 19. - Les contrats passés conformément a I'article 10 de la présente loi avec des chercheurs tunisiens résidant
a |'étranger peuvent comporter des avantages lorsqu’ils sont invités a assurer I'encadrement de recherches ou a
participer a des projets de recherche entrant dans le cadre des priorités nationales.
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Chapitre VI

De la coopération internationale

Art. 20. - Les établissements publics de recherche scientifique et les établissements d’enseignement supérieur et
de recherche visés a l'article 6 de la présente loi agissent en vue de renforcer leurs relations scientifiques avec les
établissements de recherche des pays étrangers et des organisations internationales en vue de tirer un profit mutuel
des résultats des recherches scientifiques. lls encouragent l'invitation des chercheurs tunisiens ou non tunisiens
travaillant a I’étranger ainsi que I'envoi des chercheurs tunisiens a I'étranger a I'effet de mettre au point ou de réaliser
des projets de recherche communs.

Art. 21. - Les établissements publics de recherche scientifique et les établissements d’enseignement supérieur et de
recherche visés a l'article 6 de la présente loi agissent en vue de participer aux programmes de recherche internationaux
et notamment, ceux parmi eux qui entrent dans le cadre des principales priorités nationales de recherche.

2. Business Case: Tech Transfer opportunities in the Tunisian Olive
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Figure 7

With an average annual production of 120,000 tones, Tunisia is the largest producer of olive oil outside of the European
Union and one of the five best producer countries (with Spain, Italy, Portugal and Greece). It is estimated that more
than 65 million is the number of olive trees which cover 1.68 million hectares representing 30% of the arable area in
Tunisia. This surface has placed Tunisia™ in the second rank after Spain which covers almost 19% of the world’s surface
dedicated to the culture of the olive tree. The culture of olives plays an essential role in the social and economic life
of Tunisia and represents almost 15% of the total value of the final agricultural production. The international trade in
olive oil represents 50% of the total agricultural exports and 5.5 per cent of global exports, making it the fifth largest
source of foreign exchange earnings for the country.

The olive sector (culture of olives, industry of olive oil) represents the livelihood directly or indirectly for more than 1
million people (including 269,000 direct jobs) and generated 34 million working days per year, equivalent to more than
20% of the employment in the agriculture sector.

19 Source www. Tunisia-oliveoil.com




In 2014/2015, the production of olive oil has experienced a historic record by exceeding 280,000 tones, thanks to an
exceptional rainfall. The production is assured by 1517 mills, having a capacity of press of 28,000 tons per day. In
spite of the change toward the modernization of the processing, the traditional mills (52%) always exceed slightly
the equipment of modern treatment (48%). Modernizations of the sector, coupled with the improvement of cultural
practices have led to a better product and a larger quantity.

The transformation also includes 14 refineries; however, only a small part of their activity is devoted to the olive oil,
due to the low demand for the refined olive oil. There are also 14 plants of extraction of olive pomace which operate
below their capacity and 35 factories of modern packaging, which have been consolidated in recent years and which
have provided major efforts to amplify the expansion of the sector.

The culture of olives has also been involved in the development of the regional balance because it remains the only
crop possible in the less favored regions. This helps to keep people in rural areas who, otherwise, would feel the
negative shock of the depopulation.

Going back to the Carthaginians empire, the tradition in this sector has created an old know-how and infrastructure
well suited. The competitive advantages associated to the olive oil sector Tunisian are:

The capacity of production: an olive tree can take more than twenty years to produce at full capacity. With more than
65 million olive trees producers, Tunisia is in a situation of domination by capacity. But the dependency to climatic
factors makes this domination very fragile. In fact, the rainfall may vary the harvest of more than 50 %. In addition,
the atomization / the size of farms does not allow economies of scales. Moreover, only 75000 ha on 1.69 million are
certified Bio. It is less than 5% of the agricultural area.

The variety of the product: Mainly associated to the quality of the soil and to the variety of olive trees. Tunisia has
several varieties of olives which are one of the richest in the world. This fact is recognized by the main competitors,
such as Spain and ltaly, who choose the Tunisian varieties to mix with their local oils and sell under their own brands.
There are not a lot of consumers of olive oil “made in Italy” who know that a large part is in fact Tunisian. Similarly,
this sensory richness is not valued on the local market, which is content to buy a standard product, Olive Qil, without
reference of the “terroir” or the variety.

Setting the selling price for the Tunisian consumer added to the weakness of the supply circuits and traceability
deteriorated the quality of the product at local market.

Processing Capacity: The installed capacity far exceeds the annual production. In theory, the total production of olives
can be pressed in 7 days by the mills in service in the country. Clearly the Olive Qil activity is seasonal; this obliged
the extraction factories to dispose of excessive capacity. In fact, the bottleneck lies in the supply chain. The farms are
small sizes, the farmers do not have the means to harvest and store. Moreover, the logistic costs in the pipeline olive
oil are of the order of 24% (or half of the value added).

In exports, the steps of product design, distribution and international marketing are not very developed in Tunisia.
This is supported by the fact that more than half of the production of olive oil is sold as “convenience” via the National
oil office. Despite the strong position of Tunisia, the international olive oil market goes through significant changes,
which may constitute a threat to the Tunisian pipeline. Among the factors of change induced by the heavy trends of
the market we find ourselves:

Evolution of the modes of consumption: consumers of olive oil are more and more conscious of these beneficial
properties for the health and the style of Mediterranean cuisine is more and more popular in the world.

The introduction of “improved” varieties”, which is inserted into a logic of productivity via an intensive agriculture.

Reconfiguration of distribution channels: The distribution is controlled by large supermarket chains, which have the
power to choose the marks spread in their linear. They have also invested heavily in the promotion of their brands of
distributors (MDD). For example, the Australian supermarkets control 50% of the total volume of imports of olive oil,
and show a clear preference for the Italian and Spanish oil.
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Innovation opportunities to increase the added value added in Olive Oil industry

If we consider the international value chain of the olive oil, we remark that the activities that provide a large added
value?® are in production and in marketing stages. Then, activities with the highest impact on expenditure can be
found in the distribution and logistics steps. The development of new competitive advantages is therefore linked to
the acquisition of new skills and competencies in the last three steps, but also in developing new derivatives, new
applications and new opportunities for the sector. The following paragraphs analyze the crucial components in the
olive oil industry where Tunisia could create competitive advantages based on innovation and intellectual property.

The management of trademarks and the AOC

A crucial component of the olive oil sector in Tunisia would be to strengthen the presence of the Tunisian trademarks
in the international markets. This includes the development of a Tunisian Quality Label leaned on the AOC. Creating
a trademark becomes critical in international markets because of the increasing weight that consumers give to
the marketing elements of the product. The know-how necessary to the management of brands is located in the
international agencies of communication. They possess knowledge and experience required for the positioning of the
products in various international markets.

The development of new applications.

Thanks to its beneficial characteristics, the alternative use of olive oil in the medical products, para-pharmaceutical
and cosmetics would provide new niches and opportunities for exportation. The development of these niche markets
are resulting in the production of new products based on olive oil, such as essential oils and concentrates. As in
several other sectors, the Tunisian strategy is based on partnerships with international firms to benefit from “ready-to-
use solutions” in different areas. This doesn’t encourage the development of new products due to the disconnection
to the market. The possibility of developing new products is linked by the development of an access to international
markets capacity, the services of big consulting firms and manufacturers of specialized materials in the olive oil sector.

Expertise in supply chains traceability

The challenge would be for Tunisian distributors to control the entire supply chain of the olive oil. A distributor has a
capacity to deliver a finished product, conforming to the quality, in good quantity, with the right information associated.
For example, the arrangements for supply of a brand of products intended for a large chain of supermarkets include
the certificate of origin since the farm up to the packaging and delivery to warehouses. This requires a capacity to
control, of the whole supply chain, and a capacity of management of information on the packaging. However, the
Tunisian logistics infrastructures are very expensive compared to other countries. A study done by the World Bank has
shown that the cost associated to logistics is 24% of the export value of olive oil*'.

What is lacking today is the availability of know-how in managing the whole Supply Chain and traceability which
remain very underdeveloped in Tunisia.

The implementation of these competitive advantages requires R&D activities in areas such as biotechnology, genomics,
environment, energy, IT associated to innovation strategies based on the actors of the Tunisian Olive Qil, notably via
the scientific spin-offs.

20 The added value of an activity measured by its contribution to the price paid by the consumer.

21 External Trade and logistics in Tunisia, Consilium International Inc. and MKC consulting, 2004
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Chapter 2

Policies for Establishing an Effective System of
Strategic Innovation and Technology Transfer in Tunisia

|- Introduction

The national innovation system (NIS) capacity will be enhanced through updating related policies and the establishment
of Technology Transfer Offices (TTOs) linked to universities and research institutions to facilitate the partnership among
the research community, the industrial sector and the relevant governmental and nongovernmental actors. This is
considered as crucial for the development of a sustained and targeted national technology sector, and would help
in reducing imported technologies in critical sectors thus reducing technological dependency; providing economic
incentives to innovators; creating a new source of income for higher education and research institutions through
proper licensing and intellectual property (IP) right structures; and establishing a productive R&D culture that goes
beyond basic research and into industrial applications.

TTOs will help to integrate the capacities of innovators, researchers, investors, and entrepreneurs who are developing
new technological solutions to the national challenges and strategic needs of a sustainable national economy. TTOs
will also help to provide services such as scouting IP value in research through working closely with researchers,
highlighting the potential economic values of their activities, and showing them ways to valorize these potentials.

TTOs will assist in patent drafting and IP protection, in valuation and evaluation activities, along with other support
activities related to technology commercialization and consulting. They will also contribute to linking and matching
local capacity with multinational corporations seeking local partnerships with shared development and production
values.

Moreover, the establishment of a National Technology Transfer Office (NTTO) will be able to provide policy advice to
relevant government ministries and all stakeholders of the National Innovation System.

This chapter starts with a short description of the current innovation system in Tunisia and the national public entities
dealing with Innovation and Technology Transfer (ITT), classified according to their primary objectives. This is followed
by an analysis of strengths and weaknesses and leading to proposals of new policy directions to improve effectiveness
and efficiencies. Finally some successful practices in ITT in other countries will be presented.

lI- Public entities for technology transfer and innovation in Tunisia

The national Tunisian entities supporting ITT can be classified according to their primary objectives, as stated at the
moment of their creation, into five classes as follows:

1. Increase R&D capabilities of enterprises;

2. Increase the economic impact of R&D activities of the research centers and higher education institutions;

3. Develop collaborative projects between the NIS actors;

4. Promote the creation of innovative companies;

5. Support the development of innovative projects within existing companies.

Using this classification, the main existing 20 entities are:
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1- Increase R&D capabilities of enterprises

a. PIRD (Prime d’Investissement a la Recherche et Développement)
Please refer to Chapter 1.

b. MOBIDOC

MOBIDOC was created in 2012 and is managed by the National Agency for the Promotion of Scientific Research
(ANPR Agence National de la Promotion de la Recherche Scientifique).

This program enables the establishment of partnerships between economic companies and research centers to carry
out research programs in the company which is the owner of the project idea; thus the project responds to the needs
of the company. The program specifically allocates grants to young researchers.

There are two types of programs that are offered to companies: the first, MOBIDOC-Postdoc, was recently launched
and consists of short-term employment opportunities (12 months) for young PhD holders; and the second, MOBIDOC,
is the medium-term (36 months) for doctoral students to complete their thesis. During the first two years of the
program, the number of selected MOBIDOC theses under partnership reached 167 among more than 240 candidates.

This initial experience confirmed that when the needs of Tunisian enterprises are given adequate support, these
companies engage in R&D and innovation partnership. This is a win-win situation that also benefit the national
economy and the development of the country.

The perpetuation of this pilot program was discussed on the occasion of the establishment of the Economic and Social
Development Plan of the country 2020-2016.

2- Increase the economic impact of R&D activities of the research centers and higher education
institutions

a. VRR (Programme de Valorisation des Résultats de la Recherche)
Please refer to Chapter 1.

b. Supporting the costs of IP Patents in Tunisia and abroad

The Ministry of Higher Education and Scientific Research (MESRS Ministere de hEnseignement Supérieur et de la
Recherche Scientifique) covers the IP protection fees at INNORPI (/nstitut National de la Normalisation et de la Propriété
Industrielle) in the case of an Industrial Property, or at OTDAV (Organisme Tunisien des Droits d’Auteur et des Droits
Voisins) in the case of Authors» Rights and Related Rights, and with the General Directorate of Protection and Control
of the Quality of Agricultural Products (Ministry of Agriculture), if it is plant varieties.

The institution supervising the inventor has one year from the date of first filing of the patent application to request
the extension of the protection abroad.

Before starting any national or international cooperation with private or public institutions or companies, an

agreement has to be drawn up to specify the owner(s) of the invention, the practical conditions for IP protection, and
the management costs supported by MESRS, up to its share in the invention. The agreement is necessarily signed by
the three parties, namely the concerned institution, the co-owner partner of the invention and MESRS.

c. BUTT (Bureau de transfert de technologie)

Please refer to Chapter 1.
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d. Training on IP and TT

In the frame of its activities to boost research and innovation in Tunisia, ANPR in collaboration with universities BuTTs,
launches training sessions for researchers, project leaders and PhD students on topics related to domestic Technology
Transfer and International cooperation.

This essentially consists of:

- Technology Transfer: raise awareness of the actors about TTI techniques; i.e. including IP, search of anteriority,
drafting patent applications, commercialization of research results, contracting and engineering of innovative projects.
- Developing research projects: in line with the H2020 program, to train actors in research and innovation to construct
H2020 projects for their optimal integration into the European Research Area, and to benefit to the maximum of the
status of Tunisia as an associated H2020 country.

3- Develop collaborative projects between the actors of the NIS

a. PRF (Programmes de Recherches Feéderés) Federative Research Programs

The establishment of PRF permitted to take an advanced step towards the organization of activities of the national
R&D system, through the mobilization of expertise and the creation of synergies between structures for research
and their public or private partners, which are concerned with the development of the sector of scientific research
and technology. These programs are funded under multi-year agreements that define the supporting structure of
the project and associated partners, the objectives and expected results, the human and material resources to be
mobilized and the monitoring and evaluation procedures. This program addresses national priority themes defined in
consultation with the various operators in the concerned economic sector,

b. PNRI (Programme National de la Recherche et de I'Innovation)
c. Digital Tunisia 2018

d. Technoparks

Please refer for all the above to Chapter 1.

4- Promote the creation of innovative companies

a. FOPRODI (Fonds de Promotion et de Décentralisation Industrielle) Fund for Promotion and Decentralization for Industry
FOPRODI aims to create of a new generation of entrepreneurs, promote and develop SMEs in the different fields of
industry and services for industry, and implement incentives for regional development.

b. IKDAM
c. SAGES Capital (Société d’Assistance et de Gestion des Fonds d’Essaimage)
Please refer for the above to Chapter 1.

d. Accommodations in Public Startups Nurseries

Public Startups Nurseries are infrastructure spaces generally dependent to the public agency APII (Agence de promotion
de I'industrie et de I'innovation) and equipped to host entrepreneurs when they start launching a promising business.
They constitute now a network of 30 nurseries distributed throughout the territory. They are generally located in
the Higher Institutes of Technological Studies (ISET Instituts Supérieurs des Etudes Technologiques), in the schools for
engineers, research centers and in Technoparks. Incubation services are provided to incumbents who are the hosted
entrepreneurs or newly created companies, in order to help them realize their innovative ideas and transform them
into operational projects. Public Startups Nurseries host incumbents for a limited period of time, generally one or two
years, and help them to relocate outside the nursery after the incubation period. With a capacity of 250 startups, this

activity represents an important component of the NSI.




The national program for the establishment of Startups nurseries started in 2001. Since 2011, the ecosystem saw the
establishment of private Business Nurseries with different business models.

e. Leave to start a business

The status of the civil service permits to an employee to benefit from a granted leave to start a business during one
renewable year, while maintaining half of his salary during this period. In case of researchers and higher education
teachers, they maintain their full salary.

5- Support the development of innovative companies

a. PMN

b. ITP

c. PCAM (Programme d’Appui a la Compétitivité des entreprises et a la facilitation de I'acces aux marchés)

d. IN'TECH

e. RIICTIC (Régime d’Incitation a I'lnnovation et a la Créativité dans le domaine des Technologies de I'Information et de la
Communication)

Please refer for all to Chapter 1.

All these 20 entities can be summarized in the following Table 1.

N° | Main objective referred Entities
1 Increase R&D capabilities of enterprises a. PIRD
b. MOBIDOC
2 Increase the economic impact of R&D activities | a. VRR
of the Research Centers and Higher Education | b. Supporting the costs of IP Patents in Tunisia and abroad
institutions c. BUTT
d. Trainingon IPand TT
3 Develop collaborative projects between the | a. PRF
actors of NIS b. PNRI
c. Digital Tunisia 2018
d. Technoparks
4 Promote the creation of innovative companies | a. FOPRODI
b. IKDAM
c. SAGES
d. Accommodations in Public Startups Nurseries
e. Leave to start a business
5 Support the development of innovative a. PMIN
companies b. ITP
c. PCAM
d. IN'TECH
e. RIICTIC

Table 1: Main Entities for Technology Transfer and Innovation in Tunisia




lll- SWOT Analysis of the Tunisian NIS

Despite efforts by the national community to promote scientific research and the considerable efforts made by the
Tunisian scientists and engineers to join efficient and modern universities and Research Institutes and Technical
centers, the results in the science and technology sector are relatively modest, since the direct or indirect impact
of scientific research on the development of the economy and the Tunisian society remain without significant real
substance.

It is well established that the progress of scientific research and its ultimate related applications, the development of
successful technology and knowledge transfer and advanced techniques to the production sectors, play a key role in
socio-economic development. Investing ever more in science, technology and the transfer of know-how seems to be
a prerequisite for sustainable socio-economic and cultural development in Tunisia. But the question remains «How to
invest with better effectiveness and more efficiency?»

Measuring efficiency allows knowing if the targeted results are reached, while effectiveness indicates the optimal
costs mobilized to reach the targeted results.

Investing more in financial terms is certainly a necessary condition, even if efforts in this direction have been significant
during the past two decades. The progress made by Tunisia in education and training capabilities and expertise is
remarkable. But these conditions alone are not sufficient. Currently the bulk of the investment effort in the development
and transfer of science and techniques must be oriented towards changing attitudes and behaviors. To accompany
and support the future development efforts in Tunisia, scientific research and technological development have now
to adopt a more professional attitude, with more rationality and more rigor and consistency, leading to more tangible
results, better return on investment, and higher contributions to a sustainable economic and social development.

Two decades after the reform initiated under the Framework Act No. 6-96 dated on 31st January 1996 on Scientific
Research and Technological Development, (Orientation Law of 1996), the inevitable conclusion is that there is an
absolute necessity to intervene quickly, not only at the governmental institutions level, but also by associating private
initiatives, in order to drive the needed change in the mentalities and especially by adopting new policies and strategies
aiming to:

- Limit the lack of professionalism and the weak efficiency and effectiveness of scientific and technological development
processes,

- Introduce new administrative and financial management rules that facilitate the development and commercialization
of research results,

- Motivate engineers and scientists to successfully transfer advanced technology to the application sectors,

- Motivate companies to exploit research results and appropriation of technology transfer,

- Induce new international partnerships in technology development and transfer of know-how.
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From these observations and analysis of national and international contexts, the following SWOT analysis of the
Tunisian NIS is presented in Table 2:

Strengths

Weaknesses

- Mobilization of the national community for the
promotion of knowledge society and considerable
efforts made by Tunisian scientists and engineers to
promote scientific research.

- Stronger performances on all the education indicators
as per the World Bank Knowledge Economy Index

2012 (with a rank at 145/80, improved since 2000 by 9
positions).

- A national public structure of research centers and
academic laboratories encouraging research activities.
- Strong performances in research production measured
by scientific publications.

- Infrastructure: several structures (including research
centers, laboratories and technical centers) that
encourage research

- Human Resources: Highly efficient and growing stock
of researchers.

- Intellectual property is used as a tool for economic
growth with a system of assessment.

- Strong research performance: the first African country
for a number of publications per capita.

- Programs and grants to stimulate innovation

- Insufficient organic relations between scientific and
economical communities.

- Tunisian scientific production not followed by
industrial and commercial innovations.

- Lack of a clear strategy, resulting from lack of
professionalism and of “return on investment
approach” in scientific research and innovation.

- Lack of a forward-looking vision and a national project
crystallizing a broad national adhesion to a model of
national economic and social development.

- High unemployment rate, especially among graduates,
threatening the social sustainability of the gains
recorded in human development since the countrys
independence.

- National priorities that have not been comprehensively
defined for the countrys technological development
and innovation areas.

- Lack of knowledge of markets that can invest research
results and research unrelated to their needs.

- Weak return of scientific research and innovation

- Small number of registration of patents

- Structures: Multiple structures interested in research
and transfer of technology have made the innovation
strategy fragmented.

- Lack of coordination and communication between
private sector stakeholders and educational and
research institutions, and lack of networking between
them.

- Human resources: Lack of experts in technology
transfer.

- The complexity of procedures.

- Finance: Banks are reluctant to invest in IP-based
projects and have difficulty obtaining loans.
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Opportunities

Threats

- An open economy that is naturally led to constantly
follow global technological developments enabling it to
consolidate and develop its external markets.

- A community of competent Tunisian expats full

of enthusiasm to contribute to the technological
development of the country by building on its
acknowledged strengths.

- A great geographic and cultural proximity to the EU,
and a strong partnership with it.

- Possibility of adopting governance rules based on a
participatory approach, ensuring wider engagement
and support of stakeholders of a national strategy for

- Strong international competition in several foreign
markets where Tunisia lost positions following the
unrest and excessive claims that characterized the
country during the last 5 years (phosphates and
derivatives, textiles, leather and footwear, tourism,
fisheries and aquaculture)

- Commercial aggressiveness of foreign companies on
the local market, due to the free trade agreement for
industrial products with the EU.

- Depletion of fossil energy resources and weakness of
development of renewable resources.

- Climate changes which are likely to put Tunisia under

the threat of water stress.
- Lack of interest in technology transfer by companies.
- Overlap of tasks and conflicts between institutions and

technological development leading to economic and
social development.

- Commitment and support from relevant actors

to develop a national strategy for technological structures in transfer of technology
development.

- Intensive international support: PASRI, UN, WIPO, GTZ,
World Bank.

- Higher education and research budget equivalent to

%1.68 of GDP.

Table 2: SWOT analysis of the Tunisian National Innovation System

V-

Relevant policies for a renewed National Innovation System

In the consolidated report? of the National Stakeholders Workshop organized by ESCWA Technology Center (ETC),
in collaboration with ANPR, held in Tunis in December 2015, a detailed description of the present Tunisian National
Innovation System (NIS) landscape is presented. The workshop gathered the main stakeholders and presented
recommendations aiming to enhance NIS capacity.

The report focused on the following elements: review of the NIS various components; national industrial and
commercial competitiveness needs from R&D; current national IP management process; and, available national
capacity and gaps for commercialization of research outcomes.

The Workshop aimed at discussing and proposing how to update the related public policies for encouraging
stakeholders (including civil society, private and public economic sector and academia) to effectively build or rebuild
a NIS, and to permit them to benefit collectively and each for his own account from the renewed Tunisian NIS.

Following the Workshop report, proposals will be presented under the following headings:
1. A global governance with a formal Innovation Policy.

2. A readable STI strategy.

3. Adapting the regulatory framework for a more efficient and effective governance.

4. Placing the IP Value Stream in the core process of the NIS.

5. Nurturing Technology Transfer as an Industry.

6. Easing the access to R&D funds and innovation financing.

22 Mondher Khanfir, How to harness the NIS in Tunisia. To enable Technology Transfer and strengthen the Innovation capacity,
ESCWA Technology Centre Report, December 2012, Beirut.




1. Global governance with a formal Innovation Policy

There is a real need to clarify the innovation policy in order to break down barriers in the governance of the Tunisian
NIS, and to distinguish the functions of policy orientation, programming and execution.

There are multiple structures for the national orientation and governance of research activities in Tunisia, but these
are mostly not operational; some of them had not met for over 2 years. In addition the prerogatives of these structures
intersect and are neither well defined nor well-coordinated.

There are 6 committees and transversal councils that are entrusted to ensure the good governance of the Tunisian
NIS. These are:

- High-level Committee for Science and Technology (Comité de Haut Niveau pour la Science et la Technologie), which is
an advisory committee attached to the Head of the Government?;

- High Council for Scientific Research and Technological Innovation (Conseil Supérieur de la Recherche Scientifique et
de I'innovation technologique, created by restructuring in 2010 the High Council for Scientific Research and Technology
(Conseil Supérieur de la Recherche Scientifique et de la Technologie) created in 1997. It is an advisory council to the
Head of the Government?*, which the Ministry of Industry acting as its secretariat;

- Strategic Council for the Digital Economy (Conseil Stratégique de I'Economie Numérique), which is an advisory council
to the Head of the Government?® and the Ministry of Communication Technology and Digital Economy acting as its
secretariat. Its role is to set up the pillars of the digital economy and lay the foundation for a true digital transformation
of the national economy;

- National Advisory Council for Scientific Research and Technology (Conseil Consultatif National de la Recherche
Scientifique et de la Technologie), which is a council attached to the Minister of Higher Education and Scientific Research?;

- National Committee for the Evaluation of Scientific Research (Comité National de I’'Evaluation des Activités de Recherche
Scientifique), which is a committee attached to the Minister of Higher Education and Scientific Research?;

- Technical Committee for Scientific Research and Technology (Comité Technique de la Recherche Scientifique et de
la Technologie), which is a committee to prepare the activities of the former High Council of Scientific Research and
Technology.

23 Tunisian Decree n° 2010-205 dated on 9th February 2010: Décret n® 2010-205 du 9 février 2010, portant création d’un comité
haut niveau pour la science et la technologie et fixant sa composition et son fonctionnement.
Tunisian Decrees n° 2010-3080 dated on 1st December 2010 and n° 97-940 dated on 19th May

24 Tunisian Decrees n° 2010-3080 dated on 1st December 2010 and n° 97-940 dated on 19th May 1997: Décret n° 2010-3080 du
Ter décembre 2010, portant création des conseils supérieurs consultatifs ; Décret n°® 97-940 du 19 mai 1997, fixant la composition
du conseil supérieur de la recherche scientifique et de la technologie et les modalités de son fonctionnement

25 Tunisian Decree n°2014-4151 dated on 3rd November 2014: Décret n° 2014-4151 du 3 novembre 2014, portant création du
conseil stratégique de I'économie numérique et fixant ses attributions, sa composition et les modes de son fonctionnement.

26 Tunisian Decree n° 2002-96 dated on 21st January 2002: Décret n° 2002-96 du 21 janvier 2002, portant création d’un
conseil consultatif national de la recherche scientifique et de la technologie et fixant sa composition et les modalités de son
fonctionnement.

27 Tunisian Decrees n° 2005-2311 dated on 15th August 2005 and n° 97-941 dated on 19th May 1997 : Décret n° 2005-2311 du
15 aolt 2005 ; Décret n° 97-941 du 17 mai 1997, fixant la composition et le fonctionnement du comité national d’évaluation des
activités de la recherche scientifique.
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It is proposed to merge the top four structures in an advisory committee to the Head of the Government with a
secretariat insured by the Prime Ministry for the purpose of: improving the readability and effectiveness of this system
of governance for the human development of the country, based on a Knowledge Society for All, essentially through a
substantial stream of knowledge and technology transferred from the academic sector and the socio-economic sector,
and technology transfer from abroad which have to be more rewarding for the national economy.

This new committee, which could be called the “Knowledge Based Economy Advisory Committee to the Head of the
Government”, will cover the following missions:

- Follow the evolution of science and technology and the building of the Knowledge Society for all in the world,
propose and give general guidelines of the national policy on scientific research and technological development as
needed for the country;

- Propose measures for the promotion of scientific research and technological development, and the ownership of
technology in different sectors, and propose strategies to promote science and develop technology to make Tunisia a
modern technology platform;

- Promote training and research in the promising economic sectors and support innovative projects with high
technological value, particularly in the areas of ICT, electronics, biotechnology, health, renewable energy, water,
agriculture and food industry;

- Identify mechanisms to ensure coordination between different stakeholders in science and technology;

- Oversee the definition of the national strategy for digital economy, approve and monitor its implementation, validate
proposals for its updating and improvement, and ensure assessment of its performances and its impacts on the basis
of quantifiable Key Performance Indicators (KPI);

- Review public and private projects and initiatives to develop and promote the national strategy for the digital economy
and provide useful support, guidelines and recommendations required to improve the methods of its successful
implementation;

- Develop partnership in science and technology with the developed countries and the Maghreb, African, Arab and
Euro-Mediterranean countries;

- Establish a mixed network of national skills resident in Tunisia and abroad to support the promotion of high value
scientific and technological activities;

- Advise on all matters submitted to it by the Head of Government, especially in connection with the building of the
knowledge society for all at the national level.

This new committee will be composed by academic members (3/1) and members representing the socio-economic
sectors (3/2).

It is further proposed to: to transformed the 5th committee, the National Committee for the Evaluation of Scientific
Research, into an independent institution (agency) with more human and material resources; and, to replace the 6th
committee, the Technical Committee for Scientific Research and Technology, by the secretariat of the new Knowledge
Based Economy Advisory Committee to the Head of the Government.

Moreover, each ministry could create an internal sectorial or specialized committee for innovation as needed after the
approval of the Knowledge Based Economy Advisory Committee.

Furthermore, it is unfortunate that there are in many departments, managers who adopt a behavior that impedes
innovation. To resolve this issue of governance, it is proposed: to identify, within the public administration, individuals
with a successful track record in innovative activities, and prepare them to assume responsibility in research capabilities
and innovation, particularly through training, and appropriate curriculum; and to create within ministries the positions
of scientific directors (Chief Scientific Advisers), with appropriate hierarchical status to effectively contribute to define
the strategic objectives of departments and, in particular, to participate in the development of regulations and budgets
for R&D and innovation, as well as in interdepartmental coordination.




With these new governance rules and since one of the important mission of the Knowledge Based Economy

Advisory Committee is to “identify mechanisms to ensure coordination between different stakeholders in science and
technology”, the future NTTO will be a worthy working tool permitting to the Committee to fulfill its assignments.

In this connection, NTTO can usefully be attached to an operational transverse structure in charge of the promotion
of knowledge, science and technology and it is proposed for that purpose that ANPR will be the coordinator of the
Tunisian NTTO.

Every stakeholder of the technology transfer process, who wishes so, may receive a label of NTTO-Partner, according
to some precise criteria to be defined and announced, but necessarily after presenting to the Knowledge Based
Economy Advisory Committee a multiannual strategy and an action program. This label will allow the access to
certain financial and technical assistance and invaluable helps for the realization of technology transfer programs. The
concerned stakeholder will keep the benefit of this label only if a new program is presented annually with the balance
sheet of the previous year.

2. Readable STI strategy

With a better and more readable governance rules it becomes easier to define long term objectives assigned for the
NIS, to examine different scenarios for the evolution of the national and international scientific and technological
environment and to analyze and anticipate the market tendencies for a better positioning of the country, especially for
the export of goods and services.

This permits the adoption of a national STI strategy which has to be clearly formulated and communicated to all
stakeholders, by a similar approach to that adopted in South Korea allowing the country to draw up in 2002 the
National Technology Roadmap (NTRM)2,

To drive this strategy, a scoreboard consisting of KPIs should be set up. It is therefore proposed to define a scoreboard
inspired from the Innovation Scoreboard adopted by the EU, which is classified as fourth in the World, after the United
States, Japan and South Korea, but with which Tunisia has more economic, scientific, technological and cultural
exchanges.

The Innovation European Union Scoreboard? distinguishes between 3 main types of indicators: Enablers, Firm
activities and Outputs and 8 innovation dimensions, capturing in total 25 indicators as detailed in Figure 1 below. The
Arab Innovation Scoreboard to be adopted by ETC and Arab countries could also be used.

The Tunisian dashboard should be adapted to the Tunisian context, taking into account the specificities of the Tunisian
NIS and data that are available and/or calculable within a reasonable time.

28 http://www.nistep.go.jp/IC/ic030227/pdf/s5-1.pdf

29 http.//ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards/files/ius-2015_en.pdf
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Figure 1: The 25 indicators of the Innovation European Union Scoreboard
3. Adapting the regulatory framework for a more efficient and effective governance

Adapting the regulatory framework is necessary if the new proposed rules are adopted, but this is a time consuming
task. Moreover, and in order to be operational in the short-term, and for a more efficient and effective governance
even within the current regulatory framework, some improvements can be introduced as mentioned below:

1- A higher education teacher/innovator who benefits from a granted leave to start a business has now the duty to
ensure his teaching hours, and this does not leave him a clear mind and full availability to succeed in his plan to create
his company. It is proposed to change this practice and exempt these teachers/innovators from the teaching loads.
2- A clear legal framework should be created for public and private incubators, for technology resource centers and
platforms and for the TTOs within universities and research centers (BuTT, Bureau de Transfert de Technologie), so that
these structures fulfill satisfactorily their mission.

3- Increase the financial amount of the Grant for Investment in R&D allocated by the Ministry of Industry (PIRD, Prime
d’Investissement a la Recherche et Développement) and improve its functioning by easing its attributions.

4- The rules for the creation of research laboratories and units are now the same as for universities and the higher
institutes of technological studies, in terms of critical mass in human resources and scientific production; although the
teachers in the above institutions are not governed by the same status and socio-economic missions. In this context
it is urgent to create a new breed of laboratories and research units, which could be called Innovation Laboratories
and Units, by adopting new criteria in which IP and Technology Transfer have more importance when assessing the
proposal for creation or renewal of such innovation structures.




5- The special status of university teachers (Decree No. 93-1825 dated on 6th September 1993) lists their mission
as: first, training; and second, participation to scientific research and development activities and, as appropriate,

finalization of results. To promote effective integration of relations with the economic sector in assessing public
researchers and teachers, the valorization mission of research results must be explicitly mentioned in their statutes,
and not be limited to the finalization which generally means publication of results in journals.

6- In the general status of the civil service, the highest degree enumerated in the rules of recruitment is the Master
Degree or the National Engineer Degree. It is proposed to introduce at this level the PhD Degree in order to facilitate
the recruitment of PhD’s in Public Administrations.

4. Placing the IP Value Stream in the core process of the NIS

A readable STI strategy passes through a policy for IP with more incentives to researchers to claim and valorize their
ideas and discoveries, and more incentives to Business Angels to launch innovative startups. A new IP policy has to
be more incentive and dynamic and go through:

1- Improving the level of general awareness of IP in Tunisia;

2- Establishing a reference system for the disposal process and IP acquisition;

3- Defining a legal framework for developing commercial intermediaries to ensure IP protection services;

4- Introducing a rule of substantive investigation on novelty, to be done by the INNORPI before agreeing a patent;

5- Granting financial incentives to authors of patents and/or plant varieties.

In this connection, and inspired by Innovate-UK, which is the British agency managing «Innovation Vouchersy, it is
proposed to put in place a system permitting to help Tunisian innovator startups to find and choose an expert from
one of the following institutions: universities and further education institutions, research centers, technical centers,
technology resource centers and platforms, and IP advisers.

These new technical and financial supports adapted to the Tunisian context could be managed by APII.
5. Nurturing Technology Transfer as an Industry

Itis proposed to develop a greater use of compensation clauses in public contracts, which will constrain the contracting
of foreign companies in certain markets, and to increase the rate of local integration by including more products
and intermediary services made in Tunisia among the goods and services to be supplied. This should certainly take
into consideration the international rules of competitiveness committed by Tunisia in bilateral and international
agreements.

Similarly it is proposed to increase the use of technology transfer clauses, as to require the contracting company to
associate a local team which will thus be trained to support the future expansion of the project or similar projects and
the maintenance of equipment supplied or built.

It is further proposed to incorporate among the terms of reference of Public Calls for Tenders, depending on the
nature of the markets, a clause of sub-contracting of R&D, through contracts with Tunisian research and/or innovation
laboratories, by setting a minimum value for the financial envelope of such outsourced R&D activities as a percentage
of the contracted market.

In addition it is proposed to develop the activity of economic intelligence and technology watch, and the National
Observatory of Science and Technology, which is currently limited to a project manager attached to the Office of the
Minister of Higher Education and Scientific Research. This Observatory should be expanded to a more important
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structure publishing periodically KPls and monitoring their development over time, in comparison with those of
comparable countries and target countries.

6. Easing the access to R&D funds and innovation financing

The aim of the Investment Companies in Risk Capital (SICAR) is to facilitate access of startups to the necessary
financing, even if the developers do not have sufficient assets to mortgage for access to traditional bank loans. But
in reality things do not go in this direction and many promoters of innovative projects complain that they are often
forced, from the beginning, to sign a pledge to buy the shares of SICAR in the corporate capital of the startups that
they seek to launch. In fact SICARs do not play their role in risk-taking and they complain in their turn of the smallness
of the stock market which makes the risk disproportionate to them. This fact calls for a thorough reform of the system
of financial support to innovative companies and more generally to SMEs.

Moreover, Tunisian legislation does not recognize the status of Business Angel and leaves no room for the shareholder
agreement. In France for example, Business Angels benefit from a tax reduction on the amount invested and on the
income generated by the equity investments in SMEs. However, France which has around 4,000 business angels®, is
far behind its neighbors, including Britain which counts 50,000 and behind the US which counts between 300,000 and
400,000 business angels . This difference is partly explained by cultural factors, including a high trend of the French
people to invest in real estate, rather than in productive activities. This behavior towards productive investment is
a feature that is found in Tunisia; it might change notably by creating a legal status for equity investors in SMEs. It
is therefore proposed to create a legal and tax environment dedicated to Business Angels to support their efforts
towards innovative entrepreneurs.

Furthermore, public financial and technical assistance targeting SMEs are needed. It is hence proposed to establish a
mechanism of «Innovation Vouchers», similar to the one managed by Innovate-UK. This will permit to Tunisian SMEs
to consult a public research institution, to ask for advice on an innovative project and to pay these consultancies and
advices by using the Tunisian Innovation Vouchers that can be managed by APII.

%0 https.//www.timeshighereducation.com/news/french-to-set-up-tax-breaks-to-boost-ramp/173779.article




V- Conclusion

In this chapter, a diagnosis of the Tunisian NIS was presented, along the general recommendations to improve the NIS
capacities based on the outcomes of the workshop organized by ETC and ANPR in December 2015 in Tunis. The main
20 national public entities of assistance for Technology Transfer and Innovation were also introduced.

Proposals were made for a renovation of the Tunisian NIS, based on a SWOT analysis and the best practices in
selected countries that achieved the best performances in the areas of innovation and technology transfer between
academia and the economic production sector.

It is important to note that the adopted approach considered two necessary conditions for renovating the NIS in
Tunisia: an overall consistency and an appropriateness to the national context.

The policies and guidelines proposed in this chapter will be presented at a workshop gathering stakeholders of the
Tunisian NIS that will be organized in a near future by ETC and ANPR in Tunis, with the aim of encouraging stakeholders
to effectively build or rebuild a NIS, including civil society, private and public economic sector and academia, and
aiming to permit to them to benefit collectively and each for his own account from the renewed NIS. This workshop
will be an opportunity to remobilize the actors involved and to adopt and add proposals by integrating the different
points of view of the participants.

The exchanges that will take place on that occasion will validate the relevance of proposed new policies and the
necessary coherence and adequacy of the renovated NIS, permitting to lead the country to expected results in

Technology Transfer and Innovation and allowing to establish the Knowledge Economy for All and a more sustainable
and inclusive development for regions and populations.
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Legal frameworks for integrating technology transfer activities into
Tunisian legislation

Summary

This chapter aims at proposing the necessary legislation to integrate technology transfer activities into Tunisian
legislation and to highlight the role of the National Agency for Scientific Research Promotion in the development of
technology transfer activities in public research institutions and universities. Accordingly, this chapter will:

- Analyze the legal framework that governs the activities of the valuation of the research results and the transfer of
technology according to the provisions of the current Tunisian legislation;

- Proposing a vision aiming at developing the activities of the valuation of the research results and the transfer of
technology with emphasis on the role of the National Agency for Scientific Research Promotion;

- Proposing draft legal texts that can be adopted to regulate the activities of the valuation of the research results and
the transfer of technology to further develop them.

Technology transfer activities through the provisions of current Tunisian law

The provisions relating to technology transfer activities were studied through the 1996 Guiding Law for Scientific
Research and Technology Development; the 2008 Law on the Establishment of the National Agency for Scientific
Research Promotion, as revised in 2010; and the Higher Education Law of 2008.

1. Guiding Law for Scientific Research and Technology Development

The Guiding Law for scientific research and technology development for 1996 is the basic pillar for regulating the
scientific research sector and valuing its results through the transfer of technology. This text also represents the legal
reference adopted for the enactment of legislative and regulatory texts relating to the sector. In this regard, it should
be noted that the valuation of the research results of is one of the main axes that have been emphasized since 1996.
The provisions of the said Guiding Law stipulate that:

- To employ scientific research and technology development to promote the growth of the national economy and
ensure its conformity with global transformations;

- To spread the research culture and encourage creativity and innovation in society and contribute to enriching the
knowledge in the human, social and basic sciences;

- To develop an appropriate framework for innovation and development in various sectors and institutions;

- To promote the cooperation and partnership activities between the public institutions for scientific research, the
institutions of higher education and research, and economic institutions and encourage them to open up to the
economic, social and cultural environment;

- To exploit and apply the research results in response to economic, social and cultural needs according to the national
priorities;

- To promote international cooperation of common interests in the fields of scientific research and the development of
technology in the service of the national priorities;

- It is one of the main objectives of the national policy for scientific research and technology development.

The Tunisian legislator adopted the term «valuing the results of research» rather than «technology transfer». With
reference to the preparatory work of the said law and to what has been agreed during the deliberations of the
Assembly of People»s Representatives, the interpretation of this term is widely interpreted as the purpose of valuing
the research results and opening up of the university to its surroundings encouraging all activities that transfer the
research results to the production sectors. In the same context, the Guiding Law encourages partnership linkages with

foreign research institutions and other academic and economic institutions to achieve technological transformation
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in its broader sense, which means that the State policy encourages the transfer of technology and the transfer of
knowledge and experiences in their various forms.

The Guiding Law did not merely state the general policy and objectives to value research results, but it also provided
for the establishment within the public institutions of scientific research the structures that are concerned with these
activities. It approved the establishment of specialized units in charge of the relationship with economic, social
and cultural bodies and the exploitation of research results and the establishment of scientific and technological
partnership with institutions of higher education, research and economic institutions.

On the other hand, the Staters policy on intellectual property rights related to the results of State-funded projects
is reflected in the Guiding Law. In this regard, only the public institution or establishment is entitled to submit an
application of the registration of a patent resulting from research work undertaken by a public researcher during the
course of his functions, and the name of the inventor or the inventor shall be mentioned in the application.

Moreover, in order to motivate researchers to complete their inventions, the public institution or establishment shall
waive its right to exploit the invention or discovery while retaining its right to the proceeds if the public researcher seeks
to exploit the invention or discover for himself in an economic project. In 2001, an order was issued to regulate the
criteria for sharing the returns of the institution or public institution and public researchers, taking into consideration
the efforts of the researcher and the cost of the invention, and this in case the exploitation is by the public researcher
or the institution or the public establishment directly or through others.

Based on the above, it can be said that the Guiding Law on Scientific Research and Technology Development
succeeded in developing the general features of the State policy in the field of valuing the research results and
technology transfer. The applied texts concerning the establishment of the structures concerned with these activities
were issued to the public institutions of scientific research, but the experience proved that these units were not able
to carry out their tasks in the desired manner. On this basis, the National Agency for Scientific Research Promotion
was established.

2. Law on the Establishment of the National Agency for Scientific

Research Promotion

The main feature of the 2008 Law is the creation of the first public institution of a scientific and technological nature
with the necessary characteristics for the implementation of programs related to the valuation of the research results
and the transfer of technology. Within this framework, the Agency»s main tasks are to inform economic institutions
and support them in diagnosing their needs for innovation, and in solving their problems through the establishment of
networks of partnerships for technological innovation and their revitalization through research structures, economic
institutions and support structures.

For the first time, the term “conversion of technology” was mentioned in a Tunisian legal text, where the Law indicated
that the Agency expresses its opinion on the allocated funds to research structures to protect and valuate their
research results and technology transfer, as well as to carry out research and development projects in partnership
with economic institutions. The Agency assists the public research structures in the areas of intellectual property,
valuation of research results and transfer of technology as well as the dissemination of programs and mechanisms
related to innovation and valuation of research results and transfer of technology, as well as the promotion of a
culture of innovation and technological innovation. In the same context, the Law emphasized the role of the Agency
in providing mediation services between research structures and economic institutions or foreign partners in the
framework of international cooperation, as well as providing services in its areas of competence such as testing and

evaluation of renewed projects.
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Despite the renewed nature of the above-mentioned law, the terminology adopted was not clear enough since it did

not adequately describe the Agency»s functions. Specifically, the Agency presents views and helps to value research
results and transfer of technology, and provides technical support and expertise only. The Law did not specify the
central role of the Agency in implementing these programs, for which it was created. As a result of this fluctuation
in specifying the Agency»s tasks, the responsibilities of valuing research results and transfer of technology remained
dispersed among various parties, including the Agency for the Promotion of Industry and Innovation, the National
Institute of Standardization and Industrial Property, and the Public Administration for Evaluation of Research Results
at the Ministry of Higher Education and Scientific Research.

The 2010 revision did not provide the required clarification since the terms used were «contribution» and «assistance»
without specifying who was responsible for implementation. In this context, the Law states that the Agency assists in
the establishment and follow-up of valuations and technology transfer offices. It also assists public research structures
in the areas of intellectual property, valuation of research results and transfer of technology. However, the Tunisian
legislator used in this revision and for the first time the term «offices of valuation and transfer of technology». Thus,
the law of 2010 enabled the integration of technology transfer into Tunisian legislation. Nevertheless, this was not
accompanied by the details that enable the effective realization of technology transfer.

3. Law on Higher Education

The 2008 law governing higher education stipulates that the research results should be valued and the university
should be open up to its surroundings. In parallel to the Guiding Law on Scientific Research and Technology
Development, the phrase «Valuation of Research Findings» is widely interpreted to include technology transfer
activities from the university to the economic institution. However, this Law and its Application Order No. 2716 of 4
August 2008 concerning the organization of universities and institutions of higher education and research and its rules
of procedure did not address these tasks with a specialized structure for the purpose, which did not help to achieve
the objectives that were established in the Law on Higher Education.

C. Vision for the development of technology conversion activities

The development of technology transfer activities is a national priority in the field of scientific research. The
incorporation of this approach into Tunisian legislation requires a review of the legal frameworks relating to the
following structures:

1. Government level

It is clear through the updated Order of the High-level Committee on Science and Technology that the aim of the
Committeers work is to express an opinion on strategies to promote science and technology development so as to
make Tunisia an advanced technological base. The same Order states that the localization of technology in various
sectors is among the intervention areas of the Commission.

On this basis, the matter has enabled the incorporation of a new term in Tunisian legislation, the term «technology
localization». This term includes the transfer of technology between countries, including the transfer of technology
from the university to the economic institution. Although it is said that the transfer of technology is one of the priorities
of the Tunisian government, the powers entrusted to the Committee remain at the level of giving its opinion. Therefore,
the strengthening of these activities requires a review of the requirements of this Order in the direction of emphasizing
that the technology transfer and the commercial exploitation of the research results are of the priorities of the work
of the Commission and of specifying that the National Agency for Scientific Research Promotion is responsible for
proposing programs and activities in this area and presenting them to the Committee; and the Agency is responsible

for the coordination between all those involved in the implementation of these programs.
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2. Institutional level

Enabling the Agency to implement programs related to technology transfer requires a review of the law governing
its functions to emphasize its central and coordinating role in this area. The Agency»s work aims at developing the
capacity of technology transfer offices in universities so that they can:

i. Implement tasks related to the exploitation of intangible assets;

ii. Market intellectual property assets by translating academic innovations into commercial products and emerging
companies;

iii. Commercial exploitation of technology.

Technology transfer is intended to implement a coherent chain of activities and procedures that ensure the protection,
management, evaluation, development and value-added of inventions for use by production institutions. The
prototypes and processes applied enable entrepreneurs, startups and existing companies to develop products and
services that generate economic and social benefits.

It is necessary to create the structure necessary for the creation of a large mass of companies to accelerate the rate
of marketing, as well as to address issues related to technology and the intellectual property rights associated with it.

3. Practical level

The practical implementation of technology transfer programs and activities requires the establishment of university
structures that serve as the interface between university institutions and the National Agency for Scientific Research
Promotion. The development of technology transfer activities requires financial, material and technical support of
the State, so the status of these structures tends to be institutionalized. In this case, government support is reflected
through funding that can be determined in the budget of the Agency and the budget of the institution to which the
structure belongs, namely the university or the public institution for scientific research. In a second phase, these
structures can evolve into independent public or private institutions.

These structures assess registered and unregistered intellectual property, including patents, trademarks, copyrights,
industrial designs, know-how and trade secrets, as well as unregistered intangible assets such as skilled human
resources, innovative sciences, and management organization. Specifically, these structures undertake the following:
i. Identifying their valuable intangible assets;

ii. Arranging these intangible assets using quantitative and qualitative assessment approaches;

iii. Managing these intangible assets, which have been classified as valuable assets, to achieve strategic cooperation
and market entry;

iv. Exploiting commercially the intangible assets with potential market value.

D. Draft proposed legal texts to integrate technology transfer activities into Tunisian
legislation

Three drafts texts are proposed in this chapter.

1. A Draft Law on the revision of Law No. 42 of 2010 dated 26 July 2010, on the revision of Law No. 60 of 2008 of
4 August 2008 on the establishment of the National Agency for Scientific Research Promotion, accompanied by a
document explaining its reasons.

2. A Draft of a Governmental Order concerning the revision of Order No. 416 of 2008, dated 11 February 2008,
concerning the amendment of administrative, financial and scientific organization of public institutions for scientific
research and their rules of conduct.

3. A Draft of the Governmental Order project concerning the revision of Order No. 2716 of 2008 dated 4 August
2008 concerning the organization of universities and institutions of higher education and research and their rules of

conduct.




The main text lists in details the above proposed draft legislation.

The explanations supporting the proposed first draft law, i.e. Draft Law on the revision of Law No. 42 of 2010 dated
26 July 2010 on the revision of Law No. 60 of 2008 of 4 August 2008 on the establishment of the National Agency
for Scientific Research Promotion are also presented. They conclude with proposed tasks that the Agency should
undertake:

- ldentify activities and programs related to the valuation of research results, including technology transfer activities
and their implementation.

- Coordinate with universities and public institutions for scientific research and technical centers of all kinds for the
purpose of creating and concentrating structures that are concerned with the activities of valuing research results and
technology transfer in accordance with the legislative and regulations updating them and enabling them to effectively
carry out the tasks entrusted to them.

- Coordinate with universities and public institutions for scientific research and technical centers to develop the work
programs of the structures that are concerned with the activities of valuing research results and the transfer and
ratification of technology.

- ldentify and implement programs related to training in intellectual property related areas in coordination with the
concerned authorities.

- Propose draft laws and ordinances relating to the organization of professions related to the valuation of research
results and transfer of technology in coordination with the concerned authorities.

- Develop legal frameworks for the networking of legal and technological services carried out by the Agency and the
structures concerned with the valuation of research results and technology transfer, including intellectual property
services.

- Establish programs and mechanisms for linking public institutions of scientific research, institutions of higher
education and research on the one hand, and production sector institutions on the other, for the purpose of valuing
research results and technology transfer.

In addition to the above-mentioned tasks, it is proposed that the Agency identify and act on programs related to
scientific research of national priority and to establish and manage research complexes. Those are the most important

features of the proposed law.

Final Recommendations

1. The Agency has the flexibility to carry out tasks related to technology transfer activities since:

i. It is a public institution with legal personality and financial independence;

ii. It adjusts its budget and draws the necessary funds to carry out its tasks;

iii. Its budget allocations are subject to a posteriori control which enables it to provide technological and intellectual
property services in the best of circumstances;

iv. Its budget allocations are subject to the provisions of the Commercial Journal, which enables it to perform its
functions with flexibility.

v. The Agency can open bank accounts abroad to carry out activities related to technology transfer. Therefore, the
legal system of the National Agency for Scientific Research Promotion qualifies it to carry out activities to valuate
research and implement programs related to technology transfer, especially those related to the valuation of the
intellectual product of scientific research activities. This flexibility is not necessarily available in ministries and other
public institutions of administrative nature.

2. The revision of the Law on the Establishment of the Agency clarifies further its functions and focuses on its role
in the control and implementation of technology transfer programs and is the basis and legal reference for each
regulatory text related to the Agency.




—

3. The issuance of the Governmental Order relating to the administrative, scientific and financial regulation of the
Agency shall take into account what will be adopted by the Law relating to the control of the functions of the Agency.

4. In parallel with the issuance of texts relating to the review of the functions of the Agency and the control of its
administrative, scientific and financial system, the revision of Decree No. 416 of 2008 concerns the regulation of public
institutions for scientific research, as well as the regulation of universities and institutions of higher education and
research and its rules of conduct, The aim of this review is to identify the structures entrusted with technology transfer
activities at the core of these institutions and to specify that they undertake these functions under the administrative
supervision of the institution to which they belong and the scientific and technical supervision of the National Agency
for Scientific Research Promotion.

The subordination of these structures to dual supervision will enable them to take advantage of the physical and
technical framing of their supervising structures and, at a later stage, can develop into independent institutions, if
appropriate.

5. The development of technology transfer activities from the university to the production institutions requires the
provision of technical and legal expertise, especially in the areas of intellectual property, marketing of intangible
assets, creating institutions, and editing and evaluating patent demands. In the first stage, this may require the
contracting of foreign expertise in technical specialties that are not available nationally. However, these expertise are
being developed and the necessary legal frameworks are put in place to organize the new professions without which
technology transfer activities cannot be developed.

List of Annexes

Annex I: Guiding Law No. 6 of 1996 of 31 January 1996 on scientific research and technology development.
Law No. 68 of 2000 dated 17 July 2000 concerning the revision of some provisions of Guiding Law No. 6 of 1996 of 31
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Annex ll: Law No. 60 of 2008 dated 4 August 2008 related to the establishment of the National Agency for Scientific
Research Promotion.

Law No. 42 of 2010 dated 26 July 2010 related to the revision of Law No. 60 of 2008 of 4 August 2008 concerning the
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Role of Institutions for a coherent National Technology Transfer System

Summary

This chapter aims at proposing an approach that will improve the performance of the technology transfer activities
at ministries structures, national institutions and universities. This chapter will begin with a section describing the
institutional system for technology transfer in Tunisia, divided into two parts: the most important public institutions
involved in technology transfer, and the organizational structure of public institutions involved in technology transfer,
especially at the Ministry of Higher Education and Scientific Research and the Ministry of Industry and Technology.

This is followed by a section on the development of intellectual property (IP) and technology transfer policies in
universities and research centers, with one part dealing with the mechanisms of intervention of public structures in
technology transfer and second part with the national programs with high technological content.

The third section briefly describes the existing and promising projects in the field of technological transfer, and the
fourth the transfer of technology offices (TTO). Final Recommendations are presented at the end of the Chapter.

Institutional System for Technology Transfer in Tunisia

Strategic alliances in the field of research between universities, research centers and economic institutions have
become the most important methods of technology transfer in recent years. Companies are normally looking for
partners due to the complexity and costs of technological development, and the competitive pressures of new
products; this makes them more willing to use external technologies and expertise, and to exploit communication
technology that facilitates collaboration and reduces cost. Strategic alliances have expanded in recent years to include
production, marketing and distribution.

The weakness of some national markets, as in Tunisia, means that business opportunities are small, and require
economic and developmental policies thatinclude technology transfer. Moreover, economic specialization (agricultural,
industrial, service or natural resources) has implications on the nature and intensity of technology transfer, the
updating of legislation that regulates IP rights and the roles of research centers and universities.

Furthermore, research cooperation between the university and industry is growing rapidly in most developed countries,
and most of the funding of the industrial sector in academic research and development is sponsored research. In this
context, the company enjoys some or all of the rights derived from the research results.

Most important public institutions involved in technology transfer in Tunisia

Technology transfer in Tunisia is carried out through a number of channels, including public and private institutions,
and direct and indirect mechanisms and incentives, within a framework of laws and regulations that define the
functions of each organization.

The most important Tunisian public institutions involved in technology transfer include: in the Ministry of Higher
Education and Scientific Research (through the National Agency for Scientific Research Promotion, the General
Directorate of Research Valorization, and the General Directorate of Scientific Research); in the Ministry of Industry and
Trade (through the General Directorate for Innovation and Technology Development, and the Technical Centers, and
the Agency for the Promotion of Industry and Innovation), and the National Institute of Standardization and Industrial
Property); in the Ministry of Public Health (Directorate of Scientific Research); and in the Ministry of Agriculture, Water
Resources and Fisheries (Institute of Agricultural Research and Higher Education).

When analyzing the tasks of each of the above institutions, it becomes clear that some of them are very close and
sometimes appear to be the same. Here»s an example. The functions of the National Agency for Scientific Research
Promotion include assisting in the establishment of TTOs. It is also the responsibility of the General Directorate of
Scientific Research to coordinate between scientific research and higher education institutions and economic, social
and cultural parties to implement the national scientific research policy, which is understood as supervising the units
of valuation and technology transfer currently established in research institutions. Moreover, the National Institute
of Standardization and Industrial Property has also the possibility of intervening in TTOs as its functions include




—

«providing technical assistance and training services or any activity within its areas of competence in the application
of national technical specifications and regulations relating to products, services and persons.» Furthermore, the
Higher Education Act of 2008 also requires the General Directorate of Research Valorization to «follow the structures
of valuing the results of scientific research» without specifying the specific tasks implied.

Hence, three of these structures have now a program for technology transfer offices or units. This calls for a
reconsideration of this situation and for considering technology transfer as a single system run by institutions with
integrated tasks and clear objectives.

Organizational structure of public institutions involved in the technology transfer
There is a multiplicity of institutions whose core functions include transfer of technology. These include:

In the Ministry of Higher Education and Scientific Research (MIHESR)

1. National Agency for Scientific Research

The National Agency for Scientific Research was created in 2008 as a link between researchers and economic
institutions. To date, the Agency does not have an organizational structure in the administrative sense (i.e. approved
by the Prime Minister and published in the Official Journal of the Republic of Tunisia). However, its current organization
is characterized by modernity and harmonization of its entrusted tasks, since each task has its assigned task force. The
Agencys functions include:

- Contribute to the achievement of national research programs.

- Assist in the establishment and follow-up of valuation and TTOs.

- Assist public research structures in the areas of IP, research and transfer of technology, and valuation of research
results.

- Contribute to the creation and activation of research clusters.

- Offer mediation services between research structures, economic institutions and foreign partners in the framework
of international cooperation.

- Disseminate information about research programs and mechanisms of valuing research results and transfer of
technology as well as the promotion of the culture of technological innovation.

2. General Directorate of Research Valorization
This is one of the most important structures dealing with valuation and transfer of technology. It is divided into two
directorates: the directorate of research valuation programs and structures, and the directorate of technological poles.

3. General Directorate of Scientific Research

The General Directorate of Scientific Research oversees MHESR research programs and structures (units, laboratories
and institutions) and manages national research programs. In some cases, especially in the fields of health and
agriculture, it is noticed that the same research institutions have in some jurisdictions a dual supervision in case their
administrative organization clearly focuses on the exploitation and valuation of research results. However, a number
of these institutions did not activate this administrative structure because of the difficulty to find experienced staff
able to succeed in this complex task.

In the Ministry of Industry

1. General Directorate of Technology Development and Innovation

Since 2010, and especially since the ministerial reshuffle, technology has become one of the tasks of the Ministry of
Industry after it was previously the task of the Ministry of Higher Education and Scientific Research. In theory, the
General Directorate of Technology Development and Innovation has become the perfect place to develop strategies
and policies for technological development and stimulate innovation in the country. But this did not happen; and no
general manager was appointed since 2011 to manage this Directorate which lacks many employees.

2. Agency for the Promotion of Industry and Innovation

It is a support structure for enterprises, providing services through its five centers and 24 regional administrations.
The Agencyrs structure includes the Center for Simplification of Procedures and Privileges, the Documentation
and Industrial Information Center, the Enterprise Support Center, and the Center for Innovation and Technological
Development. The latter consists of three structures (apart from the European Network): a structure for partnership
structure and technological development, a structure for the promotion and dissemination of the innovation culture,
a task force to assist innovative companies.

3. National Institute of Standards and Industrial Property




As all the standards and industrial property institutions in the world, the Tunisian Institute carries out its basic functions:
measurements, certification and IP; and this is reflected in its organization. But due to its regional and international
programs and partnerships, new interests in technology transfer are emerging; it led to the opening of an office to
support the technology transfer.

4. Technical Centers

Technical centers undertake, in addition to their specific functions under their statutes. The following are some of their
main tasks:

- Collect and broadcast technical, industrial or commercial information as well as preparing statistical and technical
and economic studies related to industrial activities.

- Prepare an inventory of all national wealth of raw materials in cooperation with the national research institutes and
study their properties for their exploitation.

- Assist industrialists to optimize working methods, and improve technical and quality control.

- Contribute in the preparation of specifications and support industrialists in applying them.

- Contribute with Tunisian and foreign institutes and universities to develop the specified sector and work to put the
results of scientific research into practice.

- Coordinate with the competent centers in the vocational training according to the needs of industrial activities.

- Preparation of studies or research to develop exports.

- Develop the use of ecologically friendly techniques that protect the environment, preserve the sustainability of
resources, reduce polluting discharges and wastes, and allow for an increased valorization of products and wastes
and acceptable treatment of the remaining waste.

Although one of its tasks is to «contribute with Tunisian and foreign institutes and universities to the development of
the sector and work to put the benefits of scientific research into practice,» the structural regulations of these centers
are not clear to this task, and appear to be absent.

As a result of the above, the structural assessment of the departments and institutions involved in technology transfer
shows that many of them do not respond to the tasks entrusted to their mandate in the area of technology transfer,
and even if they do respond in some cases, this is done partially.

It is also noted that at least four institutions (depending on functions and organizational structure) can (or are
responsible for) TTOs. These institutions or departments are: the National Agency for Scientific Research, the General
Directorate of Research Valorization, the General Directorate of Scientific Research, and the National Institute of
Standards and Industrial Property.

Towards developing IP policies and technology transfer in universities

and research centers

The IP and technology transfer in Tunisia, in addition to the laws and regulation related to these two fields, are based
on two complementary elements (at least in theory): the creation of mechanisms and incentives, and the creation of
national programs with high technological content.

1. Mechanisms of intervention of public structures in technology transfer
Chapters 1 and 2 have introduced institutional structures found in the ministries of Higher Education and Scientific
Research, of Industry, of Health, and of Agriculture.

The National Development Plan for the years 2016-2007 has set as one of its priorities the interaction between the
policies of knowledge through the creation of bridges between universities, research institutions and the economic
sector. The strategy of cooperation between sectors is based on four axes: the first axis is institutional and consist in
the establishment of institutions that facilitate the communication between universities, research institutions, industry
and the transfer of technology, including intermediate institutions, technology poles and incubators; the second axis
is a «top-down» approach where specific national priority research projects are funded; the third axis is a bottom-
up type, and is related to the exploitation of research results and the promotion of the strategic focus of valuing
research results or cooperation between research centers and economic institutions; and the final axis is to provide
mechanisms supporting R&D and innovation in industry through the Grant for investment in research and innovation.
The technology transfer mechanisms and incentives by the public sector include:
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1. Grant for Investment in Research and Development (PIRD)

The Ministry of Industry contributes to financing research and technological development projects proposed
by economic institutions. Investments in this area relate to the following operations: preliminary studies for the
development of new products or production models; completion of models and technical experiments related to them
as well as field experiments; and acquisition of scientific equipment necessary for the completion of development
research projects. Since the beginning of 1995, this mechanism has been implemented to finance approximately 100
projects, representing a low number of economic institutions benefiting from this grant. This can be explained by:
a lack of a structure for the management of technological innovation in the Tunisian economic institutions; a lack of
awareness of economic institutions in the fields of research development and innovation; and the low rate of the grant
intervention in project financing.

2. National Research and Innovation Program (PNRI)

It is a program aimed at promoting development research and supporting cooperation between the industrial and
the research sectors. It was launched in 2003 to launch research and technological innovation projects carried out in
partnership between research structures (research units and laboratories), industrial institutions and sectoral technical
centers. The procedures to benefit from the program require that at least one industrial institution intervene in the
identification and completion of the project, with the participation of a research structure and a technical center. The
contribution of the industrial parties to the cost of the project should be at least %20, and the project should completed
with maximum 2 years. The results by the project must be exploited industrially by the industrial partners to initiate
further industrial activities within the targeted institutions or create new institutions.

3. Research Results Valorization Program (VRR)

The Ministry of Higher Education, Scientific Research has established this special program by funding new projects
proposed by the research structures (research center, research laboratory, research unit) according to the importance
of the project and its place within the national research priorities. This program aims at valuing the results of the
research and exploiting them in the production system. The research structure can involve an economic institution,
with the latter contributing at least %10 to the financing of the project in the form of raw materials, equipment and
human resources. The program also aims at developing technological models of systems that are conceptualized and
formulated in the research structures that could lead to IP protection in the form of patents. Enrollment in incubators
in the framework of the research program is part of this initiative.

With 97 financed projects during the period between 1992 and 2016, and a total value estimated at nine million dinars,
the achievements of this program are below the expected levels. To activate this mechanism and achieve better
results, the Directorate General of Valorization proposes:

- Directing research programs and projects to the needs of the national economy; this would provide a greater number
of search results to be valued.

- Adopting a methodology that encourages the connection of the research institutions with the economic institutions,
which could produce project ideas that value research results.

- Integrating the valuation component into the research projects submitted by the research laboratories, especially
those affiliated to the research centers, and the adoption of this work by the National Committee for the Evaluation of
Research Activities in accordance with new procedures for improving the efficiency of the national system of scientific
research and technology.

- Including the valuation of research results as a mandatory condition within the contracts of programs that will be
submitted by research institutions and adopted in the framework of the new directions of the Ministry related to the
activation of scientific research and technological innovation.

4. Federative Research Programs (PRF)

This is a set of projects aimed at finding practical solutions that can be exploited and valued in areas of national
priority that have been set up on the basis of national consultations involving various stakeholders. Despite the
multiplicity of mechanisms and their diversity, which appear to respond to most of the demands of researchers and
economic institutions, the total number of projects remained weak from year to year; the State did not evaluated them
to see how they affect the country>s economy (employment, competitiveness and development). Surveys directed
at economic institutions showed that they were not aware of the existence of all these mechanisms (%15 to %25
according to the mechanism) and expressed their willingness to participate at an average of more than %40.




5. Transfer and discharge of researchers

It is possible for public service researchers/innovators/engineers to move to public and private institutions and
enterprises and assist them in the development of new projects, as well as to work on full or part-time basis in order
to contribute to the completion of new projects in technological poles and incubators. This is allowed in accordance
with the provisions of Order No. 1573 of 2002 of July 2002 ,1, which regulates the terms and conditions of licensing
public servants.

6. Program for financing doctoral dissertations in economic institutions

In accordance with a financial agreement between the Tunisian government and the European Union, a research
and innovation support program (PASRI) was established. The program aims to improve the impact of research and
innovation on economic development and job creation in Tunisia. Despite the exceptional situation of the country,
efforts are being made to bring young researchers to partner in innovative projects. In this context, PASRI has
developed through the National Agency for Scientific Research a program (MOBIDOC) to finance the transfer of young
PhD researchers to economic institutions. This program enables the building of partnerships between the economic
institutions and the research centers to carry out research programs in the institution itself that generated the idea
ofthe project; thus the project is derived from the needs of this company.

National programs with high technological content

- Program of technological poles

The aim of the technological pole is to activate the partnership between the public sector and the private sector, to
promote scientific research within national priorities, to ensure that research results are valued and harnessed to
serve economic development, to promote technological innovation, to develop the highly qualified human resources
necessary for technological innovation and to promote renewed activities of high added value. Ten technological poles
were established in Tunisia. This program aims at creating an environment conducive to the transfer of research results
to industry and the dissemination of technological knowledge. Some changes have been made to the governance
system in these poles to overcome the difficulties encountered in the first three years of implementation (2006-2003).
This was achieved through the creation of private sector companies, banks and some major government economic
institutions, which enabled the identification of new business opportunities and increased investor awareness. Each
technological pole works to promote regional development.

However, despite the multiplicity of reforms and the high level of public investments, this national program remains
below expectations (with the exception of EI-Ghazal pole), particularly in terms of establishing start-ups, increasing
value added and employing highly qualified youth.

- Incubators of companies

The incubators of companies are established in accordance to Law No. 69 of 2007 of 27 December 2007 on stimulating
the economic initiative. The Incubators Program has witnessed important progress at the qualitative level through the
development of new incubators and the continuous programming of new projects. The incubators network has also
witnessed an important development in the number of incubators carried out since 2001, the date of the establishment
of the first incubator.

Although the program of institutional incubators has been characterized by numerical development since its launch,
the reality has created some difficulties that require solutions to be overcome in order to ensure higher profitability. The
problem is that in the absence of the organized regulatory framework for institutional incubators, the only legislative
provision referred to in Law No. 69 of 2007 concerning the promotion of economic initiative is confined to defining
incubators and regulating the types of services they provide, without going to be equipped with an independent legal
personality to enable them to be flexible in order to achieve their objectives, especially with the requirements of the
privacy of the services they provide from the speed of conduct and management. This problem arises especially at
the level of financial behavior, as the link between the day-to-day management of the incubators and the supervising
structures does not respond to the requirements of the project promoters. This observation was confirmed by the
Public Control Authority of Public Services through its evaluation of the incubators network.

The National Incubators Program has so far lacked a clear strategy at the level of the crystallization of its functions and
objectives as a result of the absence of a clear regulatory framework.




Existing and promising projects in the field of technology transfer

Like most developing countries and despite the multiplicity of mechanisms and programs geared towards the transfer
of technology, the number of existing and promising Tunisian enterprises is not many. The following is a list of the
most important projects according to the known programs.

1. National Research and Innovation Program (PNRI)

This program works in partnership with the sectoral technical centers and industrial institutions to carry out research
development and technological innovation studies in the sectors. The first of these studies ended with giving the
priority to the following sectors: packing, rolling, wood, furniture, mechanics, electricity, building materials, ceramics
and crystal. In recent years, new sectors have emerged that have attracted funding such as transport, environment,
health and informatics.

2. Research Results Valuation Program (VRR)
It is the most important and oldest program in the field of technology transfer in Tunisia. It is also the least evaluated
and defined program.

3. Federative Research Programs (PRF)
It is the closest program to national research priorities since the identification of the general areas of research and the
most specific topics are directly requested by the authorities.

4. Mobility and emptying of researchers
As mentioned above, this program complains of the low number of applications by researchers.

5. Partnership networks for innovation

Partnerships for innovation have been established in some sectors. The concept of networks is based on partnership
between the public and private sectors in specific disciplines that are integrated into the national priorities such as
water, energy, biotechnology, textiles, food, electronics, mechanics and communication technologies. The partnership
networks forinnovation group according to specializations higher education institutions, research structures, economic
institutions and supporting structures such as sectoral technical centers, chambers of commerce and industry and
professional organizations. In the middle of the first decade of this century, the partnership networks for innovation in
textile and food industries were launched.

A Partnership Network for Innovation in Textile

The development company Monastir/ Al-Fajeh has assisted experts in the framework of the technical support program
funded by the European Investment Bank to establish a partnership network in the field of textiles to support and
enhance the interaction and cooperation between the partners of the network in the fields of research, training and
production through the completion of joint research and development projects, that stimulates the initiative of new
projects, joint programs and the utilization of available research and innovation capacities. The network was launched
in 2005, and an initial structure was set up to control the axes and areas of its activities according to the specificities
of the textile and clothing sector and the competencies available to the partners in the network. Work groups were
formed around three axes: technical fabric, fabric supplements, and fashion and design. The network currently includes
partners in research, training, production and support structures at the regional, national and international levels.

A partnership network for innovation in the food industry

Bizerte Development Company, along the lines of the development model of Monastir / Al-Fajeh, has established
a partnership network in the food industry, which includes 20 partners at the national and international levels,
namely research centers, higher education institutions, vocational structures. Three French partners also joined the
partnership.

Despite the successful start of these networks, the program did not last long and had no effect after one of the
ministerial reshuffle.




Technology transfer offices

One of the most important players in technology transfers is the technology transfer office. The TTO assists researchers
at universities and public research centers to identify and manage IP, including IP protection, and the transfer or
licensing to a third party. The university or the public research center may have one (central) TTO and may have
several offices associated with it (for example, for different schools or departments) and may outsource a private TTO.
The functions of TTOs usually include (but are not limited to) an inventory of completed inventions and innovations,
disposition of patents, handling of registration procedures, search for potential licenses, negotiations, assessment
of the commercial potential of the invention, assessment of the possibility of establishing a company, obtaining the
appropriate patent protection, locate suitable partners for commercial development, negotiate and act on licenses.

For their contribution to be meaningful, TTOs need a good knowledge of both research and technology institutions
and the market. This requires specifically the need to bring in highly skilled professionals with business, legal and
scientific expertise. TTOs cannot operate with limited resources because this greatly limits its support for innovation.
Effective dealing with knowledge markets through TTOs requires good knowledge of the field of inventions (in addition
to close contact with researchers) and the ability to operate in an open and competitive context (which distinguishes
knowledge markets). These different requirements are not easy to collect in one place.

The Tunisian experience in the field of TTOs was recently launched in 2009 by the National Agency for Scientific
Research through the establishment of TTOs in four different universities in the country as a pilot experiment. The
number of TTOs currently stands at 13, distributed among some universities and research centers.

The basic idea behind the establishment of TTOs is to facilitate the transfer of technology between researchers and
companies as a link between the two.

How is work organized within the TTO?

In most successful trials, the TTO has a very low number of staff (ten to twenty), five of them with academic qualifications
and four with legal and economic qualifications. The TTO is organized horizontally so that each project is assigned to
a scientific specialist. It is the first to connect with inventors, advise the research institution on the patent registration
process, select the appropriate patent agent, and organize meetings with inventors and agents. He/she should also
advise where patent applications should be filed for international protection purposes. He/she is also responsible
for developing the licensing strategy, particularly the corporate liaison function, to obtain information on any new
business opportunities. He/she also has the responsibility to negotiate the terms of the license in the presence of one
of the legal persons who will draw up the agreement in a legal framework.

After signing the contracts with the company, the license officer is responsible for following up the contract and
remains in contact with the licensee and the inventor. If there is a change over time in the conditions under which the
license contract was negotiated, these conditions must be adapted to the new circumstances. In that case, it would be
very useful to use the same person who had negotiated the original contract.

Basic resources for the establishment of TTOs

TTOs as any administrative structure need a physical place to establish its offices, and human and financial resources
to allow the implementation of its activities. Proposals were made in the main text covering these three basic resources.
Briefly, the offices would be located within the premises of the main institution they belong to; staff, which should
be knowledgeable as a team in technical, legal and commercial matters would be recruited in the numbers required
for the smooth operations of the TTO during the start-up phase and the full development phase; and the full public
financial support by the institution would be required till a self-financing phase is reached.

Final Recommendations

Despite the scarcity of information on the cost-effectiveness of the technology transfer system in Tunisia, the current
prevailing views emphasizes:

- The weak relationship between higher education institutions, scientific research and economic and social sectors.

- Fewer completed research that responds to effective applications.

- Lack of interaction of institutions with existing mechanisms and incentives.

- Lack of confidence among key actors and exchange of charges of abuse.
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Among the most important conclusions regarding the Tunisian experience the following are mentioned:

1. Dissemination of the idea of establishing TTOs in Tunisian universities and scientific research institutions.

2. This proposal does not preclude any higher education institution (college or school) or scientific research institution
from making its own TTO if it so chooses. (There are currently around 250 higher education institutions and scientific
research in Tunisia.)

3. The TTO should not be isolated islands in the universities and research centers, but it must derive many strengths
from its presence inside the institutions.

4. The decision to establish or not a TTO is an internal decision that concerns universities or research institutions
according to their current regulations. In this regard, the Law on Higher Education states for the University to open
up to its economic and social environment and encourages it to diversify its financial revenues, including through
partnerships with economic institutions; and the texts related to research institutions state expressly for the
establishment of transfer and valuation units.

5. The establishment of the TTO is a voluntary decision taken by the officials of the university or the research center.
It takes into account the human and financial capabilities as well as the economic and social involvement of the
university with its geographical area and its research structure.

6. To solve the current problem around the transfer officers, as they will become, according to this proposal, public
employees belonging to administrative structures within the universities or research institutions.

7. An economic study should be carried out to determine the percentage share that is suitable for the rendered
services. This is one of many ways to raise the TTO»s income and give it some kind of financial independence that can
be exploited to attract talent.

8. The possibility of stimulating the employees of the TTOs according to the value of signed contracts can be considered
using the existing tax mechanisms.

9. Attention should be paid to the importance of the initial phase of the establishment of the TTOs (3 to 4 years), which
requires the provision of relatively significant (but descending) funding by the State.

10. The TTO is the unified gateway for all services related to technology transfer, which encourages researchers and
institutions to use these services for easy access.

11. Ensure the training of employees and their continuity in the TTO.

12. It is proposed to have a uniform name for TTOs, regardless of their geographical location or the organizational
structure where they belong (university or research institution).

13. The National Agency for Scientific Research Promotion is the central public facility for technology transfer. The
Agency must perform the following basic tasks:

- Assisting universities and research institutions in establishing TTOs.

- Contributing to government funding in the initial phase.

- Networking TTOs nationally then internationally.

- Organizing awareness workshops.

- Organizing regular training workshops for TTO officers and other office workers.

- Certifying staff.
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Plan 2005 Plan 2010 2015
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5-year

0 éa_al aiwi uill qugpill pghillg Coadl dilio gl iy (1T JAii) ajgalsiw (d dwoall diaglgiaill dyibgll hhall Ciwa
Qléio) (mygalaiw jga Lo 17,1 (i T 10-T - |+ cuayll dilisaa 1991 ple o Latlhil Lole 10 JILA Clyo A dyuiy ciaylji Cilgiw
yud gloadl (adaall 2ilill o 07 (ol oy paghillg Sl (a2 gall Josww Lo i mg (@bl aolipll (njgalsiw jliga Lo 11,0
Jait) ajgaleiw doghn dlhwm (na gaaililg .ggaleiw (na Linglgibillg glalll Lgy (nady (il dgoalll (le 2y 1ae T 10 ple
dynilyiw !l dhall acln (e clyjgl gl pislho JLnil go .ajgalaiw (i lasill gi plall d nnao éjljg agag aluilll cualy (1

JBillg &l

Jglao Gills (nai cuilag glaillg doalg dwwgall (adedll gulaall cap b o Eoall adglll calllaoll ayani ajgaloiw (nd g &
wde jijill 1 . lelaill (odyll pllelllg auhllg dyppwll pglall («aadhi adlbeg «dabi alio») diullg aluall cilidi : aillla
s dobull dipoll gjgaloiw Jini gl (na galw Lo 1aag (le (ngiwo (e gg-ai ailiillg paliii ag pall J o hda Glllao ailli
2o go dpaiall ilwwgoll clisil Jagwig jlaill Jugoi pcal ciluuwgo clivil (ol alaill 1ie Leyi agayg gl tll (nollall pigall

d3L3j =l dro gabgall (uyjaig dayaall cilaeall juagi pie dalitall wuilyall 3ol JILA Go pughillg Caull (na jlodiw il g -
«a)galéiw ( pyghillg iyl ab il 710 agas (] Joni dyall ciliuasill (e Jgnall clsyill ¢ Qoyg d il

Coall Jlao (ia el il Jud o kol jloiiwlll JIA Go jla il juanil eLag Lole 10 Lalnél d1al J-3all dys (o clac) -
rghillg

)Hga 10+, - agaa (ull bgiw wayjlno ¢lyjiwl aqilbol doganll aioi jyghillg Cal (de Gilja 6 pcag Gluungoll @i il -
nygalai w

lpaya gl ajgalaiw (na pghillg ciayl Gladi (na (nygalaiw jlga €+, -+ Jgll éyynd Go and €+ -7 -

.ajgaloiw (na pghillg Gl ddyioll wldaill (nle Giliall ona 710 Auaii -

(I A Wlangillg &dgll:ojgolei o JaLVh 0)jgoleiny el 6)lowl jypéi ™




—

Reseach, innovation & Cadbinet
Entreprise Council (RIEC) |

National Research Minestry of Trade and Murvstry of Ministry of

' Industry (MT1) L cducation Health
g e o 5 s ey S e e P T
' v ‘ v v
A*STAR o8 SPRING I Singapore Acadeawe
ot leurs infrastructuses ; L ‘ 1 Research Fund
Financements
—,———— v

Etablissements d" Enseignement Supéricurs (Universités et Polytechniques),
Instituts de recherche dA*STAR,
Multinationales, entreprises ¢t startups étrangéres,
Entreprises, PME, ot startups locaies

Vaygaloiwll doghall dbm I A
Ligisal Gy 11

i gla il Jlao (ua ohiio 2 giagag pac igd il (nisagwll alailll &4 cuilag 199+ ple (ud bigiwl (na aglall cuils
al g-o bigiwl aypai (na aluiilll oa oy Log .druuwgall dualdll ag ag pa cg .dagaill agag pac jlailllg daiillg &g adl Gluwluw
gg2-ip dron (ullo plhi cliiilg . aigild jLb| G1a (e 5yl o i LoS .&ileolill @ 0 inoa] 28 duibgll dololl j Sloll o heo
lpinlll ailelp wifo 1997 ple guilig (wlull pLkillg &luwgoll eii il g dg Los .aigiwlll jla il gaing aigiwlll pg lall

ilelpdl @ élaioll ciloglaall | 50g

Maalive JSba (nle bigiwl (na baglgitill Jai plki

rghillg gl dngilyiwl dlnioll Jilwoll (né &ogaall (] §)g-iioll @ adi aiogog cljjgl yuy awly duoiillg Cigadl gulao -
yailllg pighillg &l (na (ibgll pLbill (napioll goill angy Loo

Rghillg dal Gl (e 5yl iLgolgo go willlnilllg dalniall ygguidll jujgg Cinullg aloill jjg duwlip e i lll gLioila gLiial -
Jooall g Lol .aldall 8piall Lllocl Jglan de Wi glalll Joc aili ge a1l (e diwll (na Gaalg épo pydi poadig dawluug
dginall aljljgll (né lwlull (nyliiue Gile (nle g éy dailall glall (ogyll

.63210 plgo Junail ugﬁu_l al Gaoy nillg anniioll glalll -

aalg grcg Glllnilllg dualnigll ggguidl dljjgg Cigaullg pudeill 6jljgg cljjgdl dwliy o dayjl :aalgiw ¥ (| J0i Gaol lgte 1T -
80gaall ppisai Ll diloig cljjgdl quy) aiiny &ogaall Go

B4 pghillg il yulao olgo Lol

nghillg cindl ayyilyiwl alnioll Jiluall liy doganll (] &giioll elaw] -

iljljgl lpoadi (nill yaiillg Cigaull dyibgll aolpll gliy doganll (nle lpyly gy -

aldall djiall pghillg Condl dwlu Wlaslg bigiu] (o pghillg Codl e i pyadi -
wghillg &l §laiy loa algall &yiljso ggpiso alac] liy doganll (] &jgioll pyadi -
lpihuiil clgilg lpoyhii Galc]g pghillg Cll Gluwgo clis] gliy aogaall (] &)gurall claw) -
wghillg &l andil ojllll cilelallg bgpill gag aliy dogaall (] &gl claw -

lailllg g adl el Lulao 3 2gy Linglgitill Ji (a & lavioll ciluwgallg ALl ca livo cuils gl ail gl e go (i
Lo (-0 g-4io g-ag jighillg ¢l dnilyiwl & lnio gu laall 13 & agog (1€g 1FUAb) clyjg ! yutiy calpis] i dpitlio
iy llg pyghillg éiagl (s (uibgll oLkl (napiall gaill asngi gle yulaall 1Ae (nouwy g Gulaaiall

ibid "

Research and Development in Estonia structure and trends, Secretariat of the Research and Development Council http://www. ™
etag.ee/wp-content/uploads/2017/04/R_D_in_Estonia_1996_1999.pdf




RIGIKOGU (PARLIAMENT)
RESEARCH AND
DEVELOPMENT GOVERNMENT
COUNCI
SCIENCE MINISTRY OF
MINIS TRY OF N OTHER
compeTence |- 'ToltaTion ECONOMIC MINISTRIES
COUNCR AN FAIRS
I I H e
1 : .
1 H
ESTONIAN 11 ESTONIAN ESTONIAN
ACADEMY OF = d 1 SCIENCE TECHNOLOGY
SCIENCES FOUNDATION AGENCY
i
r e | |
1 2
PUBLIC _— STATE RAD PRIVATE RAD
UNIVERSITIES NICPB! INSTITUTIONS INSTITUTIONS
— Stalc agences
-------- Private
RAD INSTITUTIONS AT ——— Pubilic

UNIVERSITIES

M- il aigiul doganl pghillg il ol dlawm 1€ A0

d@alnoll wlani jgag baglgiaill Jail (nibgll iboll (il jlbyl . I

puigh 1nd Lglginill Jail ynibg pltail ynabsgll il |

J5bpllg aaldlll aaei p¢y ellag.adaluwll Jgnall aiing weallelljlaill igo aa bl dnon guigi (ud Liaglgiaill Jdi oLk cal gl
o Al dgll guai (na aon dhdi g dgd dhdisaeil lae piog.ddle dyole delab Gila & iy ajlgog de,go ANy du 2gag g0
n_l.b gl (ngiwoll (e Guuiil |uLLCu‘LG;_AJLD.0.”LrI_GLI_]LDJGJJg llgguual |k_r1_0;u_u.|.|J 1 |g_u|

grabgll Luill adh (e aloiclll Linglgiaill Jai plbi alaill aojlll cailibgllg plgoll ayani (ule cjall 1aa (a Ugi japw lal
cluyll cailbhgllg plpall gujgi g0 g-aai (illg dlainall ladl g Cuingw ella go Latlhil ai .yl gi apal plpoll aia aliwl gga
gyl ailiillg wlhaill (1l Jgogllh aouy gali oLk

daols I s ullill gl (ule ple Jasiy coadl prigi il ciluwwallg J5Ligll 4o b dcgano e Linglgiill i pLbsi 2oy
(all (ncloinlllg (palniall ollell @ o Jclaii Jsbigll aaa J5 duclha ayia Sy 10 g Linglgibill wlhal 9 g lig~y 50 A g
cliill aca Jslog plcll Jilwgg drololl ciliooallg ddgall cilahiallg JLocill wlani wilahiog dyalnial ¢iluwgo (o gg-ai

giblin] dulig dninall guan JLicll e 3 3k of Laill pLEi (e sy 131 allo olyg luuwgall

ol il adyyb pladiwl (radbgll Julaillg Linglgisill J-ail uibg ol cluy] vy Lglal go (il ealslin Ul ayanil 2 oicl

10 Jasidl (na




O R )

DGRS. DGVR. CNEAR

D,
Laglgi4ill Jai cito hyao 10 JAads
wuigi (nd liaglgifill Jail (nibg plhill wailbgg plgo 1M1

0

CONECT

Al 3 Sl ) A3 Jug

ey

INNORPI
OTDAV

1
@;
i
0l

!
d

il ol dnilyiw Il 3yani Tl plgo Crw ¢inan dlac aibiyg JIA dlyLig ddelar ddyby (apal (nadl geabgll Julsill 2o
agleill g a3 ,Linglgiaill Jdi Jlao (na adaall ailclalll paghi . Liaglgibill Jdig jlailllg Coaull Gaii Linglgibill J-dig cigaull
Liaglgibill i jllg Jolgillg wndgall gglail g aag (nlao el dplnid Il Glwwgollg ol JSha g dSlpidlg
gy ahyijoll ailbgllg dogo 5 apitiw (b loga (17 Jadd) wilbgll aaa go J4l plgall go dloa Ginaa

aslls gl NY
Lo s )31 Sy Gugmdl 5L Jom il 3aclB 5l]
Ao L aait) Bocima CBlotal auis| Lz lsiSall i uyomadl s attd Azt ¥l Lyt
Lo 35S 3 (e ol 3Liaz Y1 Bolasal Anlia

i’ 3 A 1l lalailly bl ae Juolgl!
ol USLia o claratly sl ol Gslasll 85 5 s Lo i
2L L g 19l S8 CalSe ae Juo |9l

ol JSL At sl o LalSeYL Casyal]

Apalall LIS o 2L 8,0 LadY bl

Slawsll g e d! JSha o a1, 8d19 Oolad! N

Asglal! ‘Lj-ZJ‘uL"Lﬂ:-"L‘J‘ e toslazsyl

Lp_e_b_&ﬂ‘ Jas o ‘L}_zg.” a,_nLA_‘zJ‘aUa_' 8,11
Ll lenidl (339w Adoe muayas

A,Sal AU s 155 e Al aslgadl 3,101
£ L1 B2 s e IS Jginm 23lS00) s
LI5Sl g 2 SCall AL 2oy praizell 3
o) B0 Cratis B, Sal) ZSAL) (oSl o b ahiss s
(LezooiSall Jaso
2Ll 815) 5 luacusll a3 oSl
Jaig Sl opes 481a5 ;4 e Jilag aa Juo ol
[FEPAPSLC]]
Fleaadl oyl adlys hlus5)15)
oA e 850 a5 8]
Laglgitill Jdi wiho wailhg 17T JAu

Lo loiSall Jas Jloma @ b k) il LasTl yuglas

LI5Sl 5 3115 Jum sl




Laglgiaill Jaig cagadl ailii guaiil dsauilyiutl asasi .11, 1

wuedll gul~all «apb o guigi (na dopoll dalniglll wlelbhdll dopdll by Jdai (nle Linglgihill J-di duwilyiwl han 2 aio)
Gllaoll (na dloinoll a0l ppag aaaill Jlao (na wlabin Ul agaay g d) anuiliwlll ada go Lalhil Liaglgibill Jdig Call
2pio alaiclh ¢l lag .amilpiwll A yaiil Gaa~o wlaal 2-ngg binglgisill (J-ai abh i il wngiw aolip g Bg 4-Hoy 13 Sag .dalirall

Aoalnidl Gluwwgog Guial go dlalaioll wlpbill Ja @0 (bl

Gilprag ilelad e 1 aiai uill pyghill (opa hang pilall (palnialll hsall Gililhiog dgalell Gigadl ailii dwla oo J4 o Ao
aalnialll iluwwdallg dunli o quinll g bl acay (nby Ll agioll i .calaalll 2287 o wuLigi yua daliaall ciagl Jala
82220l sy Laivill gyjliirall G5 Jgung Ginbll dyduhi opd jrug il anli go dyingdl Glilhollg wilcLablly

iyl 351 g gil Lnglgiaill (i oL 116y 0 e il 3l Linglgiail (L Jg.» ciLoglaoll goni eilily da.clé gla) ol
laamg .apagiall cilclaAllg ducloinllg ayalnia Ul calabin Ul (o Gewiill 2 aioi Lgill dclai J_Lbl amniallpdllaaa.Jlaoll lie (na
guibgll alniall alaiwl d_ailiog Gibniliwlll 3 4aill § yloollg Gaa aoll cala alll | aei ddoc Jpwi Glihoall (il alaiclllg
aluiill dowjloog piiliillg ahiilll aolio) Jooiwi iloglao aagl ooni (-aay pulooll ad e (nle alaicllg . Linglgibill J-4i (o

wdgall gglaill gaag yaoll il .1 1.7

il pal God ellal alnidlilg coadl plle gy Jogll dam ga (nadl Linglgi4ill Jéi oLk alai é145) Lo elyiillg Jolgill gl
wvg ol Bbe G dpiillg Grwiillg guigi (g d1slhioll Glohiallg Gluwwgall g0 Jolgill jighi o Linglginill i pLhi
J-di cwilho go Jolgill Jgung &y Las Gl (5Le g dlpinillg Guawiill o caig Jgwi Grbg Jilwg (nle olhill (ng-iny gl
guliio (0 /LIl doutioll raigil GleLadll eyl 137 (le Linglgiaill (i pLbi oy ol g 2Ll d Linglgil
&ilgallg Cilpoidall (né dpuigill cilelaAll ab)Lio @i d)gpng dyaml (e 24601 jaay ellalg dyle dalho day cilag daaio

aalnidll Gluwgallg Gadl Jaba gu dalpidlg gglaill gaa .r. 1.1

aypaall dyalall doyd oo dalaiwlll Gluwngoll dycgi dagay Linglgiaill di oLk ogdy gl 11 JSlugll G 851 pidlg agleill gaal
Gluwyloo peug d51padl (pya pagy 13 ag . (ab) L 3 pio alaich (clinll ¢lball ailudhio gai duall agga angil Gislll &iag
Jdig jlaiplll oy ayanil (nalnidill allellg g adl gy Jelaill jyjei polpg 6ipal wiagiuy Loo gl ailii Jga gyl cilyalail
i @ a3 uag duigloill gl (e giniiillg Gluwgall GHA (a Grwiill Jguy polpll e e alaicl §i G-o0g .dlainall Linglgi4ill

uwgollg Jalpll (o @4lidlg ggloill

dololl Gljagaill cliall allall aal Joay aull Linglgi4ill J-di plhi wlo m_aj_aguulu;mjlg_n.u L]_’ioiJIpInJ_m' L]l Gdnil
Alaoall aapl Jiodll

ducqill ‘Lgin G0g Linglgibill (di Jlao (ua dabiall (e pojpanig guisldl acal pulhillg calylil jg byg pLhill pags gl (o Lo
aalill oyl pati JILS -0 @ lainall Linglgitill J-i5g o iUl (o6 212 yadll & sloll & outs i yaillg Linlgitill J
gl duwljag jLisl agdell pyai dga dLitiw il ool Sl Jugai ilulg (duadleillg dgleill) cigaull glgil walizoy cayyoill
dacluallg /dpAitall gyjlitall ocal elgidl g o a51pi caludlail ade .alooao cliill ablwgll ¢iload pyadi aaljlailll dualnigll]
Jagoill Gualing daclall alpall g o Lphyy Jugwig dpaivo aidli il guiw i o< gyliall Gla (na

baglgiaill J4ig jlaillg Cuaul (paii .. 1.€

Linglgitill hgaig Gl ailii Guguig dopaall dxhloll &l (rilgdll jhghig alpisl (nd Lole 1jga Linglgisill Jai pLhi cialy
Gelps (ule Jgnall (d aacluyg dayyaall aybloll dowd capeill JLao (a Lola [jga cial adoai cilyl (ule pLkill 13 a 2 ainyg




—

aldll pagy gi plhill e (e Leyl wiay Los oadlgall wown agpaall agalall daloal guwlg dawluw g g (] aals il .glpial
il alelp gi ayaylii ag-ac Jadi (a dayylaill Lpililaolg aaljlailll o pdi (na guislll laiw gg-4il dh illlg

Lgale culnni il agpaall ayalall Jgnilg glpintll ailelp calinal aibily dacld cliiil ey Linglgifillg ol (ot doghio alail
Gaudl (| LinglgiQillg asilill calivo wulal dojllll caluilaolllg ajlgall il ciluuwgall (e cindl (Lhay 13 4ag .l Jab

Laglgiaill Jii Jlao (né dulaall calclaall pghi 1.T.1.0

Glaaiall ailelab pighi (nibgll Liaglgiqill Jéi plbil drwbwill plgall g0 gla cllilg dnnaio ciljlgo (ul Linglgi4ill (& aling
yg-hill au5lgolg Linglgiaill Jdig Cuadl ajilii (odig dypaall aullall (na cojaill aolp Ayaiig ayani pic lae pivg ool las (na

ruigill ilelaall yLall

Linglgiaill Jaig laililg cuadl dali i (na palwi dhiiilg aoly dayling aca winy ol 2ilii galig Linglgiaill Jai alaillg
Juati 3y dpwlul 8 g wuaill gf Lo . uiaall goinallg dgalnial] ailbuwgallg ol Jsba o alaliall walpbill J4 daycgil
(ol JLao (uag dyaall dyaloll JLao (ué Guisllg j5pall (nabgo douiy Gl wany cpaill e .8piuog dsaub dloc Linglgiill
crin ) guaiiil Ta s Logo auny gyyLiitall d)lal (i wugpaillg ciluwdoll elisil (na cuypaill i Las Linglgiaill Jaig lailllg cuoayll
opin ailii jaiiwi ciluuwgo dolél

Laglgiaill Jai jlulg Jolgill I.1.1.1

eng:dio ahiilll ajac (e juojillg Lpivosl jlpll Linglgiaill (Jdig ¢l aii daldi il pllell Jilwg g0 Jolgill caiai iy
ude wifall g dgo gjlalg anlall alighollg ailuiallg ailpiillg alille Ul aanig arwliodl el Jilwg go dohao JLnil &b
wcloix Ul dolgil gdlgo Wiblwa G)lalg Capidll

Sl dpw glanl elag ullwillg eyl dnb go pllelll JLao (ia Jnlgill dago ile (ulgguoll cuyailie (rid g
dwlwall ¢iloglaall dyull dylang ciayl jg b (s JIs U (il asliillg

«wuigil duuliall &ibgll dlgll clwyll daliollg aloinoll Jiladl Giélii caguw (naddgll Julaill 1aa (ale cliy
ouigi (na Sl (Shag sl gujgig wauini 171

e ol J5Liog Gl aigig winsiai (il T 17 i (rolall casllg yllall plaill g g il s Linaall (e slaiell
Wl Al

awilwilll pgloll (nag (u wing | wain) dailwillg guisWl yinil dyole illlao dwoa (olall ciadlg (lall plaill djljg aoiai
wal cayinill 13 e Liaglgiaigullg Ll pgleg aannll pglall ,guaigall ilidillg pgle dyalnidllg dgildll pgloll .dcloixlllg
)90 by Il cayinill I3 a g-4lg .(1Vdas) gl ocwl ajl (o3l goo Joal euidni jpu (nadlg ) 1A Jai) (il pcwl (o)
p-giaa; Linglgibigullg dLnll pgle oo (nd gnidall guialll Wing ,éailwillg guisll Lgad byaiy (il ¢iadl o gc danlg
aluidig pglal JWall ga Los jladl pgle gl dinll gi auilaall cilelinll gi aatall JHo cilllao ayac (ua Euny gyyliiio (na Igbpay gl
guon (e @uhi 13 ag Lapcg aallall gi aalhll gl diwls dalino dny ailllao (g blpailll Lgwa guisbll -4y (il dwaigll

llnilll Linglgihig duigildllg ducloinalllg dyiluwilllg dulnll pg lall




1500
1000 |
<l L ol
OI I“II.I-IIII sl _'s n l - L
. e .4 s 4 o A, e A
waﬁk Ty iy T A M Bl Ry g e L"w«*ﬁ” &“U«“‘M
Y &y B
] [REETON L Chla W oiale W) sSo
1 doolall cuun (w waing | win) dailwillg gic Wl gijgi 1V J4db
4436
19662>20 2518 1812
1447 l . 940 a5 103 726 1479 " a2 2 205 9121239646
byl ';“-’\qj Gl '~~‘§4L.<;5 ‘-atcL‘,;,Q
LS . = [ | & Yigz. . /.
N Asle i s ekl i skl Sy sl
B() e (@) e W healdl mel S

V' (el adoi 4ljg waiini) dwololl Gllaoll cuun (W waing | wain) aailwillg uislWl gijgi 1A JAdis

Lpiso i (0 G Lo crwn Gl pyldog wilang ucjg ol gaalio wrwn gainlllg Sl J5La gajgil 690 gg-5i Jo (o9
ncliigjilunllg aylgallg algallg .dinllg .aalallg .danllg.Linglgitigullg .adlhllg hnallg cloll i nag ciall Jlao | ] Jogill
aunllg ciblallg acljjll calllao il plall g o .ariwaglil ¢iloaallg . Gigawill &laig .calllnilllg ciloglaall Linglgihig .ilyillg daliillg

(19 Jaui) asdall JLao gag anlg Jlao (ua croas 28 (uilaall guinillg gl

47
37
19 219 %17 @17 1516 15 B 1413 2l ;g

i G Sl . By T, vbay o Ly Gy e
Kq S L JLtc‘ R Y] é&&ﬂmﬂm ,5\,”'&“!"1 LA;:L‘ U:l\,““‘s‘)

J“"'“JJ S

Wlaiay WEa i

il alllao cunn Sl ailangg Ailpiso gujgi 19 J4uh

aslgll éadl Jaue (il (uydi g gajgill d3lo 20y ayll dngi (pall plaallg cilaagll aac 19 Jauil (na gl Lio auigijay
g8 gy jLail 3any (e dalido Laa ol cayinill 1ae gb cdgll gudi (nag dalido Gllao (nd Gigay g-di Joc drd 12gi
alaoall gl algoll (ua puwldig (abyLisill Joall ¢4lg lam laa .guigil dola cuadl Guoiil dolall dlall cows crain (il ailllaall

Jaa Lagen gla alpall (ua Jabi gi

.N=rlo roLbﬂQ_D rol=llcinlg il pulsillole)lCinylg Gl oyl i) 16)ljg 83"
ibid "




—

lsiaill Lol
(yolall ciadl yaggill dsibgll dllagll) calolniall aasioll (nibgll wiall I, |

al iy il luyloall J_falg dlaall d Liolll dwlja JIA o i Log doadioll glalyl (ia sy Lo ile caly il 2 oy
JLitig ciadl Jlao (d @ lalaiall walpbill go ilildi 1 ayg wulolnia Ul §330io gl &nnaio g-4i gl i-aay Linglgiaill Jai wiilao
auodll 1A (alawi d)g93all) dyilaill cilllaall couwn (uibgll (ngiwall (e guigi (na Liaglgiaill Jéi pghii apidi Liaglgiaill
Gl LS iy Sl J5L g 2ic G Lo 109 ULl 020 U5 (s ailig dyla g clllio ol Lich llsg & bdall Clgiu
alalyljlpé (e esllao gyl gl éatli dga jlaillg éuiadl Jlao a1y dale] dldall guoall Glgiull ado 1A o aayg jloitwll 13

Al

ddlhllg hinallg cloll o 53], 19 Jauidl (a ayl] Jogi (padl lao | pnislad ail adell g o) (uillls (e duileill cilllaall gi
-l aanllg abilellg acljl) aalall . anllg Linglgibigull .ddlhllg b aollg cloll ((Lao danllg Linglgibigull g 1oaig Lao
Aiiunglll aloaallg alilnilllg Giloglooll Linglgiai . Gilyillg daldill welyigyi 15 1ol 1ajlgollg algall ((ilasll guinillg

@ls @illlao Go ayliicls JLaall 13y dpoigall ginlyl &16 oo péyll uigh Ligss g0 auaglll ciloadll Jlao ol 2511 Lis cizyg
ol Lole dole diunglll caloasllg (nyllg gapll Jaill oogi guliso (ué blyaitll g gall fasy of ailis g0 Linglgisill il aglgl
Alnialll J4 jioy elhall 1ia pighi

Laglgiaill Jiig jlaistlg ayaxill (leill gulaall I,€,1

Ll 0 g i ol apitng Lisglaiaill Laig ity il leill yu Inall elunl oy ity Lpsge o il aalil cylaill 2 e
ayljgllg ayllall dalall &)ljgllg alall coadl dalball d)ljgllg doganll duwl g0 J5 dc ple jyao diy galioo ;aayas (il
Wggill d1l5g oo Jal golall chaall jygailly dalsll d)ljgllg (uigall ggaillg il & alaall éliglg jlatiwlll dalaall
wgpill dllagg anlul] (uwigill (ibgll glguallg anlall wljleiiwlly pggil allbgg il gaggill dllagg aanillg dclinll
SNCFT, STEG, SONEDE, TUNISIE TELECOM, TUNIS AR, GROUPE)) (14l d_p0goall ciluugall go ple pja0g oyl jlatiwlll

Jaill plall alailg walpclil cilabioll go 4 g0 Jino g Lagliaill Jig cuadl JLao (i glisg CHIMIQUE, STB

F"AN aac uLogimJ_nI wuaidoy jloiiw !l (el gudaoll Geoy jlaiiwll Jlao ud jail 28 Lalio (nogha jol jlanl lie cingiuy
T 1V il guylo 9 (nd 3)g0

(yrolall Cugly gaggill dyibgll allagll) Lglginill Jail yibgll wihall yaghaiill Jasgll 1 I

allagll pgdi ol alyislll (i 130 pé3 Lpio dulloll Lngaag &lall (b digyos juai alall coaul oo gill dibgll &llagl gl Loy
i (nd wlwlllg (nygaall Layga cali (nal ddlagll (noghiill Jaup!l jyjai apidy aleg Linglgiaill (il (ibgll crifall jgay
ailaill pyghill eiljlal ggaii .83l ddlull diloill alilaoll go 5 (ua Laglgiaill Jai pyghil cljla) gloi clinily ellag Linglgiill
pcay Ludig Liole Loyga ag-ug aloll ¢l (dgpill dibgll allagll (nolall auwill d;lio (g-4ig (420 uilig 14a0) Gugrc o

(- Joi) (ot gl peoubiil Jgll avd gLiallg cLanaall g el




Al ) s

o onshll @l ) L L " i il 5l S hsall ki s ) O35l 5 ,la)
el Gl 5 i) 5 skl 5 )00 £ 2l et HRp

S | |

L sl S Aniia Aaline 1 & sl 4
.y - . sanl il daliae et w U5l daliae

. \ Gl Aalias L)l Jis — Sialls | oSl Aaliae — L
Aadll) |

2} sall 5 2 gall

d?}):‘ ‘Si"n do ‘U\ ial
il il 5 A8l
L sl 55
e el
S o Glel i dala Jocd gl dalaa
Sl Jat daliae = T 7L — . —
cleaall RS Ao _Sall ALl Gl yaiall 5
Afiaa slll

saclall Aalias .
|| Tl ) | )l sall dalias ||

ol dnia sl ]

walall ¢l il gl dllgll ajidiall (noybiil Jagll T Jad
wlall yulaall €€

Gy .ad6gll plall piaall awijng 111 galall coadl (pggill dauibgll allagll chao J5 ary (role gulao Jub i Leyl apidy
G cliiillg Sl gabio waline g Joolgill g aal dllea adi gg-aug (ribgll (ngiwall (ale Linglgiaill J-di ahsil gulaall [ia
alall ale il ajadllg anwaliill ajaall ala gyyliwllg alaaxill croy aca gi ailiis o 1amg . Jabugll

+ighig acag Linglgiqill Jdi o gi (il diluwall (na phill .aalall cuca Lalbg ,J.g_ml ailli 5 ép0 auy (40 dgcn yulaoll g i~y
g3 g0 i al (aeaiuy G eolall gudaall gy G-Aog duibgll aniliwlll Gag 33 (pall Jooll aolipg 3uaii dailiog aslli
Jgay aajaall dilwell (nan] (ua il elasll gudaall elaial jgant (sl ailllao (wa gijlaiiwdl gl ¢l JLao (wa Gelaill

Jlocll

(yrolall éiauly agpill dsibgll dllagll (nolall puwill) baglgisill Jai pghi ciljla] plgo I,€,0

&8 g0a clnalg aasall JLaall ud (o Lo J4 (i i ills Lgolgo gg-4ig Lpnnai JLao ke Loaggs paghi dlal U5 oy
clalg ljlailg ailidl aagl dalniall (ngaall duwljag Lgilylailg Leaili (e aypaillg djlatll JLao (ué dlclallg daigall Coayll
puadig alall cuay JLaoy dino g-4i of draoy (il dyalniall Gluwdall clnalg (dgall gf (uibgll (ngiwall (e ¢lyial delyy
daclall cilgall go byl Jugouig /8340 diil Gl guwli pcay gylitall @13 (nd dacluollg ilaoao clivl abluwgll ciload
g s condl bl Lgud ag-ai (il Jalig!l (e ud Linglgitill Jdig gaiil dacyd wiilao eLil ocag «lugoill Gualing
ailjlal go iwaglllg (aylal peall e aloiclllg Gruiill 13 @g Ll dhislillg d3g-3gall Jaill wiilho J4 go uglaillg Jolgillg

Il guoall allagll

cLid] ailjlydll aa & Jodiri g aclai pialg cowilll culylydll 3 Al Jgwi Laygar (il cailiheall 4 guoai o bl ad & g-Aai
plaaiwll gloal ellag cliiall jlpé aio aibnll (nps doal clhel go 3320l walamillg albiglgll cwns (Al dgololl ailjagaill
anuilpiwlll @ 0 Jol4s plawil (a (raloll ol (pgpill duibgll abgll dnilyiwl Juaei lae J5 Jguy laeoll aagl JHolll

4330 Gl el @ gg dllagll ah il (ngiw xolip @ Big a0y 13 Aag . Linglgiaill J-dil dyibgll

laglgiill Jai Jlao g alelall calyblll gy @5l pillg eyl 1,0

a1l 0 & Loy dslotll 1ughll Slla] 6.0 S 9 ol it il oLl 0 &bt laig JSLgl i 51yilg aglaill g.6al
J2lgall (Team building) J-oell Gupa (mgai aihii Lgin G-0g 2120l Jlaall (nd gadelall (daaioll oy elyinlg Gluuwgoll dcgil
jkailan (na pa gall guildl g gony paghill §jlall d o)l Cadl J5La g0 Jaum er_aj.g_ml Gy 4 clal puhiig Ludell




—

clwgyg inldl g g oai doadl Sl (1d dyjga ilclaial adeg . Gluwjlooll Jha alg calpall Jaluil aalisall dyiglaill ¢)Liall
/622200 gylio cluw)l (na caai (il Gpall filga aliwlg pulidl djpol Linglginill Jail (ngiw pg ohiig ,dyalnid Ul Gluuuwgall
Al ddapall (a dudbll Logna dulbll dycgil duoolall ciluwngollg gujlaoll (ié ag-ido pgy puhiig

(yrololl gl yaggill dibgll dllagl) Laglgiaill Jail yibgll wiall &pinll 3ylgall .€

aiwagll ah dilllg aylall 8 s CuwiSl il dypil aglgoll wilaiil o5 (olall ¢l gdggill dibgll dllagll cluinil 3 io
oAl aljlhalll oo (na alclabll ada guei apids ¢llalg aiwii wing Lago laun) 13 e o) Linglgibill Jdi Jlao (na dojllll
gl &ylalg & aliollg | ighill &lalg & yaall dualallg syl &jlalg dupdudl 3ylg-all yighi lalg dlall agg-idl &)la] g

yribgll genll e Sl gyLito 6yla) (ua dpaig Jailly (uieall ol JLao (a dylle 603 culbiy Linglgitill Ji ol Losg
dyilaig 3ilnl dyiloi Glal] el ulhig Luwaigo pyaall cuili ag-4y Glg (ulle ploi 13liwl yyaall [ Sy0 Jody Ol apidy . algallg
JLa Jial @dnig agala il Glonlg .(1peo gl cihi gl j450) Condl Jale (id gl caleolall (ua gl djlalll (ua Ll oo grwaigo
gwololl dadlg (lell el é)ljgy Goadl guodil dolall Gjlall calpdl cai ellag alclabll ada wlaiill aladgll ol ada apids

Liaglgifill Jdig jlaiillg ayanill (ledll gulaallg coal gaggill dayibgll dllagll g o aglaill

lnglgi4ill Jail (nibgll wiball Llall jalgal dpall ylaog nagbgll cangll €, |

djlalg duaall dsalallg gaagill djla) (ag Linglgiail Jéi JLaal dpwlwillg dnlall ciljlalll chaal (il (uagbgll ca ngll apidy
oLl apidall gLloill culylall dpwill «Jag auilig Linglgidill Jdi jughi &)lal jaolg fduguill djlalg daliallg jyghill

dyaall dyalallg gl Gl

dsololl dalgddll jayall

sl 155 Lo s &jlall go Gelad (i Lo
ahiiilllg plgaoll

Laglgibill Jdil (nibgll wiboell donlill clpa il ailelp dhaso guiig pghi -

.G Linill gyjlivoll (na dlalaiall walbill 4 aldgguo wanil agaall ¢lgil waliso aclo -
Grguil] 399 spuia aysall axblall doss guusil liall olelyll Clesiljinl gl 6jgisall ppai-
Jopall aoyill cilelyinlll addlio -

Lilelpdl (nnala pyldi doyliog dvanll dyigildll alalhnoll Gag wlcly ) Joli wang dcho -
el dlsioll ailoljill logllg Laglgiaill Jail (nibgll jajally glall cilely Ggi (ol -
dlaill dojlll ilela Il puon udii gloss -

-2)Bllg d3alh &yaall adlall ggild Jbo (na dgildll alyghill doylio -

aall anlollg syl plgog Cillago I dgan

143




doliallg ghill djlal

dololl dalgddl jaoll

dlacill §)1a] &l qups gl yuaigo JIEY

ahitllg plgall

pcgya calitog biaglgitigull Jlao (na dlainoll biaglgiail Jdig jlailll (pja uanig groai -

Laglgitigull JLao na dndl 5 bgl dinl aal g asliilao il capoill yuigi (na dlalaioll tilahiollg iluuwgall g o Jolgill -
lpcgya alitog

3200l gylinoll puudig jLisl -

-gylisall G0y (na 6jguirall pyadi -

8323l ailinglgibill ayani -

clialll alof aani agdillg aolall Giligh Juaig dwlja -

lfidl Gelp (nle Jgnall dilholg éylaill aililholl iUl pudi -

Laglgiai Jai ailii go nibgll alaialll §alaiwl dayliog j5pall dhuil dayliog o -

il JSbe o elyinillg Guuid! -

daliallg pghill pao plgog tillago ¥ Jgan
Gaguuill djlal

dzaloll Galgsdl jayall

dalnidl gl dylai pgle &4 go piwalo (ale Jnaio gl yuaigo B0

ahiitllg plgall

wwigi (na wljlailllg ailill grieoll clapidl (nle jgiollg Gayaall Linglgitill Gagwi dunilyiwl ayani (na Coaull J5ba dackuo -
2)allg

luwgollg il Jabe g bl cogl cilalas! dlal -

Aaaii (nle alpilllg Guguill duilyiwl pghi -

gl cilalailllg awwaliill diull oo Juai cljl -

Guguill pao Gllago € Jgaa

ywlall &gl yhegill duibgll dlagll nolall puudll

dzaloll Galgsdl jayall

glall Jlao (na (anaio yralao liwi gi Aliwi dajidall dilaill <laoll go Jlao (na pghill djlal pao

ahiiilllg plgall

gl Blaolallg Gl Jba g ailll dyadll dblollg o bidil §guig dndlinll & -
Laglgitill Jaig Jloclll hghig dyyaall &aloll @long dclinll go Jolgill (nle walpilll -

.dnglgiqill gyjlitallg aolpdl Jga daan0ll gyjlitellg dbdlill cilapidl Juhdii aclwo -

ud il alelp Jnws (e pgouy adil Las agalnial aluwgoll g o ayingdl ailallaillg ggleillg (vglaill dlauag Gilaa) -
ilallg guigi

aglgitigull Jlao (na diibgll Glailjinll Aaiil Ga1a0 Gl gog -

.Adgall wlohiollg wlgll go Guuiillg Jolgill -

21lallg uigi (6 baglgiill & J5lag ilas go Jolgil -

dajidall diiloill Gllaall go Jlo (na pghill §)la] pao plgog Gillogo 0 Jgan




—

dxalall Galgsdl jaall

gylalll &y Jo (nd (pndio yuaigo #20 wili

ahiiilllg plgoll

Céjlalll ¢iny Jlaal aonlill glyiall calely dhano guiig pghi -

ayLitoll (o @ lalaiall Gl bl J5 Glgduwo 1yanil ag dall ¢lg il v lino daclhnl dyyaall dyalallg (gl éjla) goo Gl -
aioall pyghill &)la) pgi (il dusyLiidl

Gjlall &y Jlao (na dloinall baglgibill Jdig jlailll (ojd anig groxi -

Gjlall &y Jlo aa gl JSbgl ddadl ailpallg abilbolll caypeill dnlnidll Gluwgoll go Jolgill -

Glinglgifill 2 yanig gy Liall Coy (na 8)g-iiall @ adig .daaxall gyylisoll o nidig jLuin ]l :d eyliallg jyghill &jlal @ 0 Guwiill -
d5Lo oy elyiillg Gruwillg Linglgiai J-di ailii g0 (ibgll alnislll éalaiwl dayliog j-5pall abiiil da)liog adig &2yl
Gylalll cay Jlao (ud dlelall Syl

ayitioll ayiloill cullanll o Lo na pghill &jlal» 130 ili plgog yus plgog cillago T Jgas

a-aay «aidall diloill Glilaoll oo JLao (id pghill dlals piao wuilig 1o o Jad dpiall pylao d oilé gpai ol Loy
Linglgiaill Jéi alai glanl dwliall ailelaall wlaiill JLia4 lgolai wl

il aaoll juoall | bl dayidiall dxiloill cillaoll go Jlao né pghill )la] paol dpall ploo
I Jgiiio J5J -0 | piell wlgiull JUA d5go willao (nd baglgifigull Jlao (na drole iljgiio

" " Gy Ll
! yibg (ngiwo clnlll dely
r alle (ngiwo elialll dcly
diw J4l 0 ayyla] dyyai

cgpiro ajlal Jal I.ro anlniall Gluwgall a5lpin gyjlio &jla)
ggpiro gjlal Jal l.lo 2l (g wluwgallg Cadl JSho go a5lpig yglai gylito &)la
blii JAal -0 ailpigog wilinlaog Joc yig puhiis (nalnialll pllall go dhuil

- Jdi dyai JAl 0 Laglgiaill Jdi (na dpa
diw JAal I.lo &y pivo gl dang dwli)

G)bj ayai Jal l.ro cuaiill gl cinl (na & lisiwl pyadii gl gua cldlll gy lall dools (na jilj liw
dignc Jal I,ro dsipo gl dralc dhuir (nd gric
dygrac JAl I.ro ualdii gl (nale (nali (né grae
wuwli J4l 0 dpalc d00a yuwdo ghc

|- clial acly Jal

O|O|O|O

OoO|lO0O|O0O|O|O

anidall dloill csllaall go Jao (na pghill djla) pao wlaiil yyleo V Jgaa




wwaiill aaell jLaoll hiill | «dayidall dilaill cillaoll Go Jlao (nd pghill &lal» pao wilid dpall pleo

0 diw JAl "0 aylaf aypi

0 &lal Jal 1,ro anlnia!ll ciluuwgall a5lpiy oi)lito &lal

£gpiro

0 &lal Jal 1,ro Al (na Gluwgallg Endl J5ba go dblping aglai gyjlivo &lal

€90

0 blii Jal -,0 alpaigo alpbo Joc yinyg pihiis (nalnidlll pllell go dhuil

-] Jai dpai Ja 0 Laglgitill Jdi (na apa

d)bj aupai Jal I.lo duiallg dyill aplailll aalll
dgacJal|  1ro uigo gl duale Al nd g
agnrc JAal 1.Io aldi gl role (pali na grac
el JA 0 dralc dr00a) uwdo grc

O|O0O|O|O

«aayidall aloill cillaoll 4o Jlao (na pghill dlal» pao wilid Glaiil wlao A Jgaa
baglgihill Jai Jo (na (clpdg Gujao) Wilclahllg jalgall cujaill aolip &,

Jdi JLao (nd dalaall ailelaall pyghi dago diwll aolgo g go al Linglgiaill Jail (uibgll plhill (nadhgll Julxill go G 2l
dalido lllao (ua cilpiag ailnlnidl (e a oioy Linglgifill Jgaig Coadl ailii gaii of jliicl drwbul 815 (nag Linglgikill
(8 d4igild Cilpa i g g daasoll cilbpidl cliiilg dwgolall pe Jgolll Gagwig dypaall axalall ailllaoy gulwlll (na G laii
pagii Uad dalivall GlpAll ad g . Lgligoi pcag daaaall gyjlioll dyalnidlll (ngaall o pdig Linglgihill Jngai agde pyai JLlao

wlall clhdll (na Leyl 63l (rag plall clhdll (na dole

uaiuolly Gleii dlolhio &-ha ciuws (pai aolip A44ii e Gilelanll jyghiy Linglginil J-di ggpiio alail ploioll cimy ¢3)
Lalgan doylia) Linglgiaill J-di oLk opdi ailpigay aball e by cisy Lab wwyyaill daog wllwillg g unlgallg

ololl o wall Gupa gog jlpdll (nailo go Linglgitill dig Cadl Jlao (na gdalaioll J5 Jonis (il abAll (nly Lowd (ppoi
(inbg el (og Gujao Gog ololl Euadl (hggill duibgll dllbgll

Wloll jalgall wujai polip E.T.1

Jai (ule (nwjai poolip aaii ppid elyiinll Joallg elyiill caong Linglgiaill (di plhi (na dlalaiall J5Lipll 22 0ig cgiiil Iphi
Liaglgitill i duloc i byl lobioll 030 (- ggduall 03 6ailal Jac ciLisg

duibgll allagll (naloll g wdll Gupd (na i 117g aljgi5a dawjao PV g o dadl JLlao (na dlalaio duungog A e VO dlia
el dill Joa aaail limg .daaaiallg alblll o luwgall guwlig Linglgiaill L wua &jliy Uggwo ITO uﬂ weololl &l pgpill
.aalixell J5bpll ad e gu (igleill Joollg Jolgill cad (aujaill aolipdl o dalaiwlll apids lalg Lion djidiall Joallg

poadi oy Giliygll adm (nag cyiull 654 peal Joc duiyg U5 (ra g Lisoll pusi g cjaill Glegoao quod nghi ppid,
au lpaillg Joalaillg aluuwgallg Jalipll adm (4 dhiil cillungna (e cgall byl wig éaalill Jaill & ylaol & uyifl p nliall
J-ai Jén (a dagagall Jalupll eg-ig clpi go dalaiwlll g o asiléll pLhill (ale cilipwaillg eillyaaill alyidlg lgib g Lgolgo

oagiwall Qi aolip bl all Lsjidio gy G I dgaall Joall (opag dgpill G1a) Linglgiaill




—

dagniall cilclaall

ol

wayllill ggdng lpinll clelyy JUA go Linglgiill dylon pca -
piiillg

duwwgollg Cnul J5ha gy aslpidlg gglaill gas -

Apilclyislg lgigay ailii Gaguui (e Cindl J5ba dackuo -
Laglgiaill Jail plall cladll quuni -

claog @ iall  Slpall cljaog cslaolall cluwg) ylpéll (i ailn
s Liaglgiaill iy opisoll 4 gya0llg dnglginill wLhall
Gl gagpill dibgll aJ5gll plc pyaog wiljljgdl walivo
qullall ailaill &jljg (d ol s éjla) (nabgog (alall

ololl ¢ aylg

Linglgitill Gagwi dunilyitwl apaai (nd dadl b dacluo -
.Gaanll

wigi (ua allaililg alill guioall clay dll @ o Coadl -
.a-goo 2 dlaill Jigwig 3jLAllg

Ggwill pao

:3230ll gylisoll pudig jLisl -

.LQ..J.JLL.J.'.LOJI Lq.b u'u:l &) Lixiwl -

.Gyaall alinglgihill aani -

clialll alloi yanil aydillg dyololl Giligh Julaig dwlja -

dclpy (ule Jgnall ayilholg ayjkill ailitholl 5 ulll o pidi -
clpaal

Gl aoll (na pughill Gla) cljao wilgig dayliollg paghill j a0

wlpblll 44 aildggue ayanil ag dall o daliso glgil deln -
iy Lisill @yyLioll (i alalaioll

gl ailis dgloal glalll ailely pyni -

ailgall gyjgf b il agdiall iy Gaguil dyloc Jygusi -
gl ailii go elia il ailelp) @aguill &lujlao pghi -

Gall &alollg syl pao

jalgall Luyjai aoliy alami 9 Jgaa

ajlal
aujlinall

Jogill

aylayl
i Galuillg

Gl Gguuill

Sluswgall

22C

Jitlg
) Linoll

Jdi
Laglginill

(rdagiwall

i~ I

| | - il (neilo

=

r iy dylal cljao wlgig
Gllaall (na pghill
cljaog anjidoll duilaill

ANPR allagll

jalgall cwjai polp calizal pblll 2ac |+ Jgaa

wapnill quiélyal cujai polip £.1.T

lie oig Linglgibill Jdi go wlailell wdpn lao (na ellag Jdill adoc ipwi g o wapnill (nudlo (ndgguwo ciyjai o waapll

t dlil] aolipdl Gag wuyaill

aoudll dylall

Laglgisill Ji dagiuol

=

- Byl udlpo

<aymill (pudilo i bl aac 11 Jgas




Wlell jalgall (Team building) Joall Guja (ughai polip €.T.F

ddlan ulale jghy gl ailiis go laag Llall jalg Sl (nujaill aolip clgiil a0y Gpuitlho <lag jlyd g@ilo 1T0 go Gupall cliy phii apidy
Laglgitil L& oL aLad ggLailg J-olgillg il 019 Lisglgitill L o ugall a lall .

(dwgjgl daoino dalgd) clpdllg gujaall wujai dolip E,T,€

a0 gl Al guigia el alg Linglginill J i pLhi dalaiwl glang jjeil dj0iwo dapo (o diaall Gilclabll paghi g
6)la] d clpung gl ll Glelpg agdoll dcbo el (na Loy Giguig alon go Lgiligho Jay Linglgiill Jdi JLao (né (unniio
wuyaill g9y g ébidoll ailgiow Ll JIA bgiaw s pie (uiilg Lijao pite il cpai apity LIl .doudll &)lallg gLl
g23104 Joall clpiallg gujaoll danwill g égioll o alg aolipll 13 e o & hiiall aclaill glarnl & uqg)gl d1 oino dalgaiy legasiw
Layaii d ojliog Linglgitill Jdig 5 il duiljiwl 3 aiil

EuropeanStandards in Value Management (EN) (nujaill 2 gioll aloic] apidy dodll djlalllg gyjluivall @)lal (g clpall dowilly Lol
Ligygl (rag wuwigi (a Jlaall i e (a dlago cuyjai wuilao cllia gl Lole (12973 and EN 1325

g8 (uing Ligigl (nd laelis] a5 ciluwwgoll g0 ayaall dligs dypaall d yalallg Linglginill J-ai JLao (nd Gaall drwill Lol
(1T dgaall) .Ligjgl (a da aino dalgir pini (il wipoall

dagniall clclasll drahgll dhall Cuaadiuall

Jai dzoall gupunill aroei Glhi (na ailslao clal] - gl (u win gl i wain) (nools 3liwi Jai Jao (nd gujaall
Laglgitill | gl almialll (ad i gi jliiwo gl yuaigo aaall aalallg laglgiqill

Laglgiqill Jai (na alalioll walbillg guin bl cupai - Gluwwgall djla] (na
.alygivall guylao Jala guwjai polp cliil -

Julnill jlicly 3330 gyjlitog ilwlya daldg psoni - gl (w wain gl i wain) (nools aliwl | &lalllg gyjlitall djla) (na clpa
Jlacl huno (na ellag doud doydll Juaig (nailbhgll | gl aloialll (na i gi jliiwo gl guaigo | (dug)gl Gacino dalgd) dodll
quudliig adoo Gluwwgoll Gjla) (na

ala laall adlall apallg aljaall aas Guhi -
Jlocill ailelhé pe adaill o allall Glgiwoll
.aalizall

aujaodl cwjai aoly wlami 1T Jgaa

alaicl ayidy llalg uainall go Loljill dacioo cilalgui aioy (nallg dyllall dalollg diill dodll ga (il aolipl laa (lhi
wluwgallg ithall a3e go cuwilll ) Lial dndlio apbg aslai v jujail cLlg guyaall coai 2 olipd Glaiill Qb aié ddyb

iy Liitall jLa ) o pdill jay0” ddib e alaicll e cilgiw ¢l alaiol (e aolipl e jlaillg
8 Grpyaoll drwill gediyioll d las o Lo € jLaial apidy agaill 3olip g o pgillego Gulhig (adyiall plil] g0 1350illg
ulill Jgaall (a pyleall cows cllag doydll djlalllg gylioll ylal ua el 31 oll guaig dyaall dyalallg Linglgiaill Jai Jlao

AP aac

el oy (uilidl pgull dalgi (g Gogy daal “pndill j5j0” Jac duiyg (] elguw (e 5 (uipo €+) gadnall go J5 dgca oy
uaill polipdl lgauliy (Al dcgono g5 oo Lo 1T jLial g éyg wuyaill (e (ulgguall clpall Goo (uaiigioll alasiwlg willago
walido iy 4g-0gdy 13 Amg & oudll Gjlalllg gyluiall §)la) (ad clpus gl dyjadll a4hlallg Jdill JLao (nd gwjao Lol Igauny
Liaglgiaill Jéil dpuwoll J5 alai a paluwi ol lpilis go (illg dojill ciljLinlll g Linglgiill il (nibgll aolipll JLA glalaioll

éolaiwll (ary g




wwadlll aaall juaall haill dpall piloo
I clial acly Jal r aéiylud] dwodll JUS s Ul dcly pai (ua a4)lisoll
0 cqpito ajlal JAl 1,70 |0 JIa dlniall cluwgoll a5l iy gyliio &l
apalll cilgiw
0 €gpiro gjlal Jal 1,70 | luwngallg &indl J5Lia @ o @51 g gles gyylito &)la)
)l (na
0 bl Jal 1,70 | .culpslao Joc yig pbiis (nalnialll plloll go dh il
" aljeigo
- Jai dygai JA) ro|  aslull Slgiu guodll JUIS laglgitill Jai i aps
I diw J4 r il (nd dyjaig G
0 dygarc Jal ro ayigo gl dole dhui (né gac

(dng)g! 80in0 Galgis) clpallg Guaall cyai polipd guadpiall jLisl plao 11 Jgan
bl Giluwgollg gjlitall GlA (nle pajiasig guislll cujai polip £.7.0

ule dojllil eatljaaill plydll o Gllaiall -Aai (il jaall égliog ag-ai &aali qylai () Linglgiaill (ai jluo alail aliny
ailpaigall @ lito (nd yoi alai gand Lyl gghiw wylaill ai e .alolaiall & oghioll jLb| (ia crang (il ailyillg ullwll
e oyl apidy 13 gl g ainallg gislllg wiluidl a gli 5 illlg glay JLioS duigiitallll g dlgallg ducloin Ul Gilaillg tilgaillg
Aoy yill dgalall 3l Go ggj2o cllg gl Gg-ua aljgiSa gl piwalo gl duwaigll dalg-iy laolll Go uapiall o tilegono
aapl d.daljog cuyai aolip @ g apidy 13g 83320 gyyliitog cilsyi cliisi] juc gl clelpyl jic Linglgiaill (-ail Legigo gg-4i
auyliiio (ud piaaill luildl j1ani g dyg @330 (palnidl glago jLisl g éy (llgill (nleg doaléll &ilill cilgiwll JILA &ileganall
4yill Jguug 3ylgallg tilag paall @ sonig Cradl Jala Gy eyl (na paluy gl @il go 13 ga .glagall cllyy d hiipo d31 2o

il gpldi (na paluyg daclgll gaaboll (e

ol Lo ule byl 8.0 ggpiiall 8156 s Lkl g guibyioll JLiS! ol 2567 palao cos Gl b 2 oy 13

ggpirall Gupag ggpirall | (nilll aaall

aéihioll (nd 8323 d023 gl piioy Glaiy ggpitall
139290 033 gl aiio (nll doyd waury cgpitall

nohill ébla aygl ¢igay ailiy Gloiy cgpirall

(Laglgifi / dyya duny Qilii algi) acgi (o uya cgpirall
dje0io duudliy d)ady jroiy ggpiroll

a5 loayani hoyg danlg ailgs al ggpisoll

Jooll Ioya Gl ggpinall

adslall Gblioll (] dlloall way cgpiroll

pLuil Jooy ailblnis Ul aaeio Gija (o pjido ggpitoll
djeaiall dclinl go cillnil ayal ldyd Goni ggpioll

gylitoll Groy cyjaill gadijioll gl jlidl leo 1€ Jgan




2 aioi Glwwdo cliilg elyidwll Joall fany G cujaill Jud gudngioll jLial (ud gwlwl jleoes Gluid] g dudill e gL go
lan apo ail La4 .daliso ailnlnial (na Joall Loy G go (-haug alaill pial Ubgha pagig ailnlnialllg ailclaAll aaai (e
e aalgii Lo Lleg ayllall apiallg dclaall go auny Lgl (aillg agoadtl aila cadl @pa g eluiiill o of gyylidall jLial (wa

adaludl gaallg d&onlall

Jdguug .adalall @ bliall Glgpig whiilhao] go Lalhil Jlacll pughi aphi (il gyjlaivall (ol joeill dugloo o goll o Las
e Liwai palay Los sl gbliall ué jliiwtl e Gluidl paivg Sl Jals dolaiuog g ayliso g el 1o
aolpg il (a pyAaillg dnlallg dolall dgidl ducgig aolipl 1aa oca oy .aaluilaolll gujgi (d cuiinill Jaoi (a calgiwll

.oylioll ad e g cai

allallg aunll) ditlill ailighns (uallall glhall (e (gl diudl 1A jyayill dwgalo ailii @ dnilg dyaill aam 3aiil ayid)
il dac o guigil daliall dpall yghill aliilaoll T ki (uilasll g inill ¢Lhé g o (acljjllg

g lall g uinill g o a3l Lgilighoy dallall glayo (g duwaigll gl aljg_i%all gl pi waloll dalg s gulolal ango cypill 3o
duilaidll Sl Alllaoy ddnio (abo dacg dadnll pglollg tilogloall Linglgihig .Linglgibigudls (npal dillnnAi o ailegoaog
aalaoll doudll (o g aji (npal 1aaio Glnlnial pladiwl g og giylioll guul.mﬂl jg-aall aallall J o Lao (npalll

J-olgill ellaag gyliall &)lalg cliisill cilgalg wllwi (e wuyjaillg Linglgiill Jaig duyaall ayalall aumlao xolipll 13 Jaiy
gl Jgaall aiy Lab daludllg

doudll &lalll gyliall ajla) | ciluwgall ¢i Jogill Cadl padi |y licall aac JLall
aaludllg Jdig jlaunlig
Laglgiaill

ol anll) aa tall
I | (cpall alejilg ablall
alaall aclinllg
.aglhllg hiollg Lol
pll pll pll pll pll @anll .baglgibigy
Js ao - 3)lgall
N={l=YaY wliaglllalgallg
alyillg aalall
«ligpilyoll

gyylioll Groy Gl cuyyai jglao cuus pblaac 10 Jgan

alloall dolaiwoll droiill dusuilpiwl .0

guill dalizell ailoaall i aly Lad gopor Jnall 1A e (1 d aooni L:J_ml Al (nibgll Liaglgibill Jdi plhi dolaiwl glang g udil
Liagloitll 4 pLsil prasill &glg fsaiall Jad o 511 8 Layghis ol reolall éal g gill bl allogll o Sy
ad (il ¢gpiiall g\JgiJld.i_mJJd_o.ciiJ:ig ‘adoll S Gilgiwdl JUA dhi 'iJlii_n._lL'Log Guruiill (e Jgguo cgpiitall pyao (ueig

laclapiir g o (nololl Cadl ghgpill duibgll dllagll Laiaii

alelpllg cndl ailii Guguig Ciluwwgall Cioig bl 0, |

allaill dalniall (ngaall dwla alogas pludll pgile alaiclll alall Cuadl g pill dyibgll allagll Aoy clpall (i 2oy
oiwi gl &gl g Aoy Lab .aylnall (a oy d haig Lgilal jighi (e @llagll acluy Lilo [ja no ag-4i plgo (ag uall ailiig
eyillg diadl Jaliog Gluungall gy dsyiiioll gyliall agdall pymig calelll a4l Jlao (i clpiall




—

il Ggdng elpiall alely JUA go dauyaall ayalall dulon gliy cilabiy] 353 allagll o doadall dyliiwlll ¢loadll dloa gog
ailudlailg sl Jo) dclinllg Jloclll clha g o caludlail (e gaglaill ‘dayaall aualall gnadgil calbpidl jLialg ayani /piillg
iloaallg eilaiiall dpaislall ilagall (i dacluallg (@il a5y cay (nd pcallg ayagillg alnalll pac gi Linglgidil i

yolell &l (pgpill duibgll dllbgll calpa| cuni baglgihill Jdi o (na wyjaill 0,1
aeyaall (e slaiclll (e allagll -bhayg Linglgiqill Jdi Jga dsbolin @13 (le aypaill aoliy (naguw Gitlill clgioull JILa

i 13 Amg aolaiwll ddls (ua Jay Liaglgiail J-di plai Josww guall gujaall cllga g bwalii Ulao Gy gl ailiis go Loo
e Jaail anwigill ailelabll (wa jlodiwlllg wuaill aoly pighig alnlgo allagll g-bay Lilo 13)g-0 (1g-4ig dpoiwo do3all aia
Lopcg Ludg pHiljall Jio dyglao glal

Glalpdl gijgi OF°
g go (ilillg bigiwl go Jgill :ulio (b o (na pady plloll (na Laglgitill Jai wylai o aaiwi gl dllagll Ghoy

Lnéli ailgall d&igluo Linglgi4ill Jéi go calalplll gg4i Ligiwi ua (TUT Tallinn University of Technology) ¢lli daoly ciwna
aioy ddloioll cayjlnollg laylpoiwlg Lgaiog dwigildll dyloall wolb waylai ela (g Loy ayjfaall ayhlall djlaly Gloii ca dlai
jaallg gaally adloioll cuiliall guon Jouis gjgallg walgall anniall elalpll gl alell go ailli wlpbi (J] alidhllg lgoladiwl
G- ddloioll Gg-dnllg walgall ga d wapnill alls gua aylill {naluall guluwi (ule ailallil gjguig .l dullall aiboljillllg
alblpll gjgiduclinll axblall (na wapnill alla (nag ella wlla (e Gai ol Lo wlalp Ul d5 (e Gganall calo Jnay walgall

.cigoll (I 7.€-g TUT (I 7T - g gualgoll eilailall go 7€ - (il gaill (nlc

aay alalao EPFL () ad (naall g aay il alla ua EPFL Technology Transferlpuugw (nad Liaglgibill Jdi wiibo ciwng
cilegano gl Loado cilegan gi/g.éuciall (nualjill (ule calasile gi/g éclall caloaall g calaiiall (le calasile :aaliae Al 3 Aii g
cljal &l (] ailailell adae pawdig ad gaspellg EPFL gu (dglaill daii (ne g lboll ada .diaio a5y (ua pgwl gi/g dugiw

EPFL (I P/ 1 g glpialil aua @i (nadl pisall d /1 sgmeginall /1 ighill cadlaig daunylall glpin ] ailelpy oona 2oy digluwio

Wplallg plall qelhill gy dalyil qalall codl gapill dibgll allagll digilall daynll i Ayl 0,€

Ugaw (Ll Jooll auny s duwlioll ATl @5gg Glelahll jyghiy Cilgiuw yuod 620l Linglginill JLdi doghio p.ca ay-idy
ailylall aloal (olall coadl (pggill duibgll allagll pubaii dalel il ijby caaicl (il dniliiwlll gll Lihoo 13 ag Lililig
aglgiill i J1ao (nd &Lt lllg il (nd Gunito clopis (ghig fuuigh &gl ls cadl Lo Cows &nniallg dyilodl
I g0 elig gyl g o ploialll Sluwgallg Guisll G clyiillg 851l &g G0 ol J5Lo Gy clyviillg d514illg

.allagll Lpocai (uill dalitall gyjlitallg ah il

dayall Lajyaig daalill cylaill loyghiw (il gaball Jga Laglgiaill Jdi dlamg dllagl dlawm 1y uoall ¢ilgiuwll a3 o o i
elpaallg Gpaall @o ay-ay d51ui (s dllagll Lpsyai (il ciloaall asig ‘dhaall cilailallg

aunil dllagll dggilall daynll posi laiin gAoy dallall Glabiall go cilalpidlg dlgall (o Gilgiw guodl (gl acall 1am 10y
Libg el il (g dclyi 1is1 dyllaag dypinllg aylall ajlgall )la] (na digso lprwiu Lo gog olallg plall guclhall Gy a5l
g (16 Linglgiaill (ail (ibg plhil dolaiwll gory llag Ligag




Laglgisill Jai plhil audill dagl 0,0

g (6 baglifill i plbsi s (g3l g ilothio g yolail o) culelall yaay puill gl Sbljial s bo g

daagll

Glpirgo

Crwjaodl aac

(wlangg plao) ol Jabgl ualill (w wain gi wain) izl guujaall

aljlbil hac

(walindl graa) cudgll Jola yuyaill jlb)

inlllaac

pidall ggygp Al sl

plaall aac

Sl plao

langll aac

diull ¢ilang

adhll aac

ywgoell (nloll auloill (na Gulauwall ddhll

Al aace

wdlall puleill (aaupAa

7. duui

anolall (nayjal allhyl

alblell aac

doall (nle gulblall (alall pyloill (uags

adhll aac

(Liuszog 1igina) inll bl

adhll aac

aljgiba @algui

adhll aac

alygifa dalgiin Joell e guble

aljgibag dwaia dalpgi (nlola

dalgd (nloly aac
/.

pLall (ibgll il dyilly (pllall pyloill &ljg dyljo

il Jigolll &0

Cull inle glgguoll (pabgall wilg,

Gilpiidl aac

Gl pidl]

Gl pdnill aac

G5 bud) Gl lpill

Gilelpdl aac

clal dely

wldll aac

(waoll ahgh Joc agic) gpayill whdlailllg dunlill albpidl ge pildl Jaoddll

Glapidl aac

aub il cilapill

agdoll aac

alolall cilapidll go pghillg Cinl agdall

Glapidl aac

Glapildl go Gl agéc

Silelpdl aac

pidoll (na dayaall ailbnglgitill go iyl wlalpl

Jlisally Jigodll a0

wudill cildang auilil el clisl alale

Jaall Jlgolll duat

cucpizall (] gl cilaile

Laglginill Jai plbil ppdill axgl 11 dgas

dldall SUIl Glgiwll ¢gpitoll pao 0,71

ellag guigy Linglgisill J-dil (nibgll plBill cluyl ¢gpiiio alaill (1V Jgaall (na 6l puleo) ggpito jua0 Gei (njgpnll o0

(1N Jgaa) pdglll diwdl JILA Laawaii casy uillg dapdoll dh i il o_pdig Auaii glon

D" & & S ———



wadill aaall juoall hadill ggpirall paol dpall puloo
0 diw J4! -0 dyylal &ypai
0 cgpio gjlal Jal [.ro ddga lahio go (gloi gyjlio djlal
0 bl J4l +,0 | wilpoigo wilplaog Jac ying auhiis (nalnidl] pllell go dhil
- Jdi dypi Al 0 BUTTlaglgitill Jdi wilho aayliog yuuli (nd ap
- dalga J4al 0 ayaall ahloll (na dacioo dalgu (nle Jnaio
0 digac Jal r0|  ayaal ablallg baglgiail J&i Jio yi cupaill (b &

gpiroll pao wilaiil pylao 1V Jgaa

cqpuitall (gill diwdl Jac aha oV
pic glgguallg dhuinilll Jauitig . alglll aiwll Joc dha ppidi alial Jgaall (na

adgguuall bl

<l (uoii gjlal + allagll Jai (pibg wihos dllagll dluajjaill dhiilll dayliog Guuiill ge Jggwo ggpitoll pao guai
Lnglisil
Sl (podi gl + allagll wuigh binglgisill Jai cdapl ailllao duilaill jlisl (nle @dalnall
Sl (paii Gyla) + allagll aunilpiw ] aaiil Galaail ajaai
Sl ual’i Gyla) + allagll dnillg &lall allno cbwgyg clwgyl wlgig j5lpall clwgy wlaiill aladpll qia
Sl (paii gyla] + alagll anpidall ailodll Glaall (na pghill 6jlal cljao wilgig dayliollg pghill pao Glall
il (i Gyla) + allagll «@upall clyp» Jooll dinyg huiiiil wijaog (nloll jalgall cujai aolipd gujaoll Lzl andlio apb aia
(Team building)
allagll wdall jalgall (ujaii polipdl Auaii

allagll Wloll jalgall (Team building) Guya clis puhii

allagll wloll jalgall (ughi polipdl Auaii

pghill aljlal diloill Jbao (nd islllg Gl §4a groal clos

pghill ailjlal nahll §jla) ¢y Jaal duwlwll ailjlgall ayani

pahill ailjlal Aljlgoll aam lgyal (uall alclaill (e Gyl

pahill ailjlal rahll gjla) &y Jlaoy adleiall ailjlaillg dawolell Gigadl il J4l cloa|

nahill ailjlal aljlaillg awololl cigad! Ailild &alnigdl (ngaall dwljag jlisl

pahill ailjlal Ugall ql wibgll (ngiwall (nle glyial ely glal Gaiwi (il Jilildl aaa o jlisl

pghill ailjlal anlnial aluwwgo Croy iliillg ailjlau ) aialniall (ngaall dwljag jLisl

Sl (podi gl + allagll algiw &l alaiol (ale quinldl cujaill aolip jlaill wilaoll cuwil jlisl énélio Caay
Gl (uoli ylal + dllagll clpallg duyaall Gugai aoliyd Guisbll Gyl aia
Jaill 5o | glyial lely of aytyli g JII5 go lpde Jgmal yany il aylaill cililaollg iyl pu

daillg pghill ¢iljlal Gaull (| baglgiillg qiliidl caliao wulal aojllll eililaollg aylgodl cula Siluwugall e Cunll
dlgll |y glosl el uyllwillg il 4l go pllell Jho g Jolgil dago nle qgiuall (ighi

dulusll Gloglaoll Gl dlong cl Jlil jgb o I U il ailidlg Syl
dlagll drollelll ducgil Joc diyg

bl Sl eliall il 335 0 > il sl G g ol J5 0 Jum iy J5 elal pubsi
lwylaall Jaalg clpall Jabil aalisall aigleill
pahill alyladl apnid Ul Gluwwgol! clwgyg nldl G goai dadl 5ha (na dyjga wlcloizl adce

il Guo 2] + allagll | 63 guyliso elanl (s v il @yl ilg slsalg it yel bglgisill il bgin logy pubsi
dlaokll + dllagll Gualll dlajall (pa dulhbll Ilngna aldhll duegil doolall Gluwgallg yuylaall (nd agido pgy

wglll diwll ggpitall Jac aha 1A (gan




Glingill .V

cwinlWl aailwill Glaiil :baglgiail Jai pleo alaicl

Glpini Jaloall Laglginil Jéi Jlaos ddleiall puleo
yubg (ngiwo glpalll Gely
ol (ngiwo ¢lislll dely
G23320 dyalnidl duuwgo gl cguito Cuay (nd doabwoll

===

G220 dyalnidl dusugo gl ggpito Cioy

daanall gyjlicall Jugai

a)galéia dyyi i (ke pghillg cinllg lnglgill Jai Jlao yn joiius ill luwndoll dyyall bas «
ayaisall gjlirall acal cgidl go a4l ¢lalail adc o

. gylirall aae acai aolpg T (né paaillg dnlallg dolall cgill dcgs »

Ayylal il
aplgig Laglgiaill Jai wilaall clwgy wlaiil cilelalll byl jof dclo o

2l (nd Gigaull Hiliig Laglgitill Gagui

o> ulon & uwigill 1gall 4o daiwo dpulja aios (Higeallg LAl (d graljall albll Gg-é goni d4lga iludlail g yagi »
)T 17 diiw (a 197A Gaiwall aiall aac) .aujaall ayaloll

28Il baglgitill Jaiy pgdi uuigi aalnidl dwwgo gl énl (nll dpaall Gganll glos «

ayqall aalall gan anla ojlall duuigill ailjlawll aalaill G loll abali d)ga dold]

Al dogdall auuigill cilclalll i)




—

Operational Framework and Mechanism for the Functioning of a National
Technology Transfer System in Tunisia

Summary

This chapter begins with a presentation of the current status of technology transfer in Tunisia, and covers the subjects
of: the ranking of Tunisia in the 2016 Global Innovation Index; a SWOT (strengths, weaknesses, opportunities and
threats) analysis of the Tunisian technology and innovation transfer system; the establishment of technology transfer
offices (TTOs); and brief information on research and higher education in Tunisia. It concludes with examples of some
successful international practices in technology transfer, particularly in Singapore and Estonia.

The functional framework of the National Office for Technology Transfer (NTTO) in Tunisia and the role of stakeholders
is the subject of the following part, which includes: a functional analysis of a national technology transfer system
(NTTS); a classification and distribution of researchers and research institutions; an operational framework; and
networking and partnership among technology transfer actors. The NTTO human resources are discussed next and
cover job description and standards of expertise of the senior personnel, and the training programs and required
competencies in technology transfer.

Within the framework of an effective sustainable development strategy, the following are introduced: the establishment
of enterprises and the commercialization of research results and patents; the training in technology transfer under the
auspices of the National Agency for Scientific Research Promotion; the distribution of revenue; the proposed changes
in the legal structure of the National Agency for Scientific Research Promotion to become a Public-Private Partnership;
the technology transfer system evaluation matrix; the project manager for the next three years; and the first-year work
plan for the project. The chapter concludes with a set of recommendations.

Current status of technology transfer in Tunisia

The National Agency for Scientific Research Promotion, established in 2008, is the first public institution of a scientific
and technological nature with the necessary characteristics to implement programs related to the valorisation of
scientific research results and transfer of technology. However, the law establishing it did not adequately explain
the functions of the Agency; hence the activities of valorisation of research results and transfer of technology which
remain dispersed among several public institutions.

Before proposing an operational framework and mechanisms for the functioning of a NTTS in Tunisia, the following
background information is presented: Tunisia»s ranking in the 2016 Global Innovation Index; a SWOT analysis of the
technology transfer and innovation system in Tunisia; a note about the establishment of TTOs in Tunisia; and a brief
note about research and higher education in the country.

1. Tunisia ranking in the 2016 Global Innovation Index

The Global Innovation Index (Gll) is published since 2005 by the World Intellectual Property Organization (WIPO). Over
the past years, this report was recognized as a leading key indicator of innovation in a country. Gll is based on a series
of indicators developed in seven pillars: institutions; human capital and research; complexity of the market; business
complexity; outputs of knowledge and technology; and creative outputs.

In order to understand the strengths and weaknesses of the innovation system in Tunisia, several graphs were
compiled. They represent Tunisia>s Gll 2016 assessment, and show that Tunisia occupied the 45th rank out of 160
countries for the human capital and research index, and the 70th rank for the infrastructure index. These are considered
as relatively good rankings, and can be related to Tunisia>s long term education policy and to the establishment of
universities, research centers and technology poles throughout the country. This explains also why Tunisia ranks 3rd
in the world for the number of graduates in science and engineering.

At the same time, this investment in human resources and infrastructure has not produced good results in the outputs
of knowledge, technology and creativity since Tunisia ranks above 80. Furthermore, the capacity of NTTS in the areas
of market and business complexity is weak and Tunisia’ ranks above 100. This weakness is mainly due to the limited
production of scientific patents, intellectual protection (IP), and lack of networking and joint research. Finally, logistics




services and cooperation between industry and research in Tunisia are clearly lacking behind other countries, with
ranks respectively 103 and 105 out of 127 countries.

2. SWOT of technology transfer and innovation system in Tunisia
An analysis of the strengths, weaknesses, opportunities and threats of technology transfer and innovation system was
presented in Chapter 2. (Please refer to it for more details)

3. Technology transfer offices in Tunisia

Establishment of TTOs by the National Agency for Scientific Research Promotion

The Agency established in 2012 a network of TTOs in universities and research centers, with a central unit within the
Agency coordinating and supporting this network. To date, there are 17 TTOs in this network™".

This initiative is a bold step as it states that the TTO has technical duties in the transfer of technology. These tasks
require multiple expertise that is not usually available to one person, since the Agency itself does not have sufficient
resources to be able to ensure assistance to all partners. One of the advantages of this initiative is that it showed
the willingness of universities to pay attention to technology transfer. In this regard, TTOs played a role in raising
awareness about the importance of technology transfer at universities.

One of the weaknesses of the initiative is the inability of TTO staff to carry out the tasks entrusted to them. It is noted
that most of them allocate only about %20 of their time for technology transfer activities, and feel that they are
unable to play a pivotal role in technology transfer despite their participation in limited training courses (for only 15
days). Moreover, these TTO staff may be shifted to other assignments by the University authorities. In this case, the
investments in training them and the relationship developed with the Agency are lost, and should be repeated with
the new appointed staff. This confirms the statements made in previous chapters that TTOs have not been able to
carry out their tasks because of the lack of legal reference and specialized human resources.

Establishment of TTOs by the National Institute of Standards and Industrial Property (INNORPI)

The National Institute of Standardization and Industrial Property, in partnership with WIPO, established in 2016 four
TTOs, in Ghazala Technological Park, Sidi Thabit Technological Park, Technical Center for Packaging and Technical
Center for Chemistry. These TTOs were incorporated into the structure of the four institutions. This is a pioneering
experience, but is still new and cannot yet be evaluated.

All these initiatives emphasized that technology transfer requires a clear legal framework on the one hand, and human
resources and competencies in technology transfer on the other.

4. Research and Higher Education in Tunisia

There are 13 public universities and a range of pubic educational and research institutions and technological parks
throughout Tunisia. However, this dispersion resulted in a weakness in the distribution of financial and human
resources among these educational and research institutions. For example, many of the class “A” teachers (lecturer
and professor of higher education) are in Tunis, Manar, Sfax and Carthage. This imbalance in the distribution of
teachers generates an imbalance in the distribution of research institutions (units and laboratories). This dispersion
influences the development of teaching and research methods and thus the quality of education. This was reflected in
the 2015 National Institute of Statistics report which indicate an unemployment rate for university graduates ranging
between %30 and %70.

Since research and technology transfer also depend on higher schools (Ecoles Supérieures), technical centers and
technological parks, these were shown to highlight the distribution of all interlocking institutions in research and
technology transfer in the 23 wilayats in Tunisia.

’" These are established in the universities of Tunis Al Manar, Tunis, Monouba, Monastir, Kairouan, Jendouba, Jafda, Gabes,
Sfax, Sousse and Cartag, in addition to Pasteur Institute, Center for Research and Energy Technologies, International Center for
Environmental Technology in Tunisia, Agricultural Research and Higher Education Foundation, National Institute for Physical and
Chemical Research and Analysis, and General Directorate of Technological Studies.




Examples of successful international practices in technology transfer

To identify countries that can be considered as a «benchmark» for Tunisia, 21 countries with a small population or
close to the population of Tunisia were listed with their Gll ranking. After an analysis, two countries were chosen: (i)
Singapore, with a population of half the population of Tunisia and a very high housing density, and ranking 7th in the
Gll, is considered a model that could inspire the development of the NTTS in Tunisia; and (ii) Estonia ranking 25th is
considered as a good example of success in the pillars of innovation and technology transfer, although it is a very
small country.

Experience of Singapore
Singapore recognizes the importance of IP in its economy as a crucial national resource and as an attractive factor for
foreign investment; and hence took proactive IP measures to make it a strategic and competitive advantage.

Singapore has one of the four WIPO offices in the world, which works on expanding and improving the patent
examination and awarding service by investing S65$ million.

According to the five national technological plans in Singapore, the R&D budget for 5 years has increased 8 times in
25 years. The research budget for 2015-2010 is S16.1$ billion (compared to S13.5% billion for the previous program)
which made the R&D effort reach %35 of GDP in 2015. This highlights the importance of innovation and technology
in Singapore. A look at the structure the Singaporean government reveals the presence of a Ministry of Science or
Innovation, which is directly in contact with the Prime Minister for the formulation of strategic plans for research and
innovation.

Furthermore, the primary areas of research in Singapore are identified by the Research, Innovation and Enterprise
Council, and are concentrated on three areas: water and environment technologies, clinical and medical sciences,
and interactive digital media. This focus on three areas only enhances the efforts and produce high level results,
which contributed to the prominent ranking of Singapore in the Gll. This success is also due to the establishment of
financial support institutions for innovation and the support of the establishment of innovative enterprises with many
advantages in the financial and taxation regulations. These include:

- Encouraging the investment in research and innovation through various tax programs for providing new equipment
and training staff in order to increase productivity. Companies can get tax cuts up to %150 for R&D activities in
Singapore.

- Exemption from income tax for up to 15 years to stimulate innovation through direct investment in R&D by companies.
- Encouraging companies and supporting their R&D capabilities, by allowing them to recover up to S150,000$ from
annual expenses.

- Giving tax deductions of %400 for the first S400,000$ spent in R&D in or outside Singapore; and %150 on the
remaining R&D expenditure in Singapore.

Experience of Estonia

Estonia declared its independence from the Soviet Union in 1991. The legacy of the Soviet Union represented: a lack
of a systematic approach to innovation; a lack of research, development and innovation policies; a lack of funding; and
lack of institutional framework. What draws attention to the Estoniars experience is that most of the national scientific
centers are merged with universities. Furthermore, an emphasis was placed on the creation of a legal framework and
the establishment of a financial system with the creation of the Estonian Science Fund and the Estonian Innovation
Fund. Moreover, the Patent Office and the Patent Information Center were established in 1992.

Technology transfer system in Estonia has different structures:

- A Research and Development Council chaired by the Prime Minister with the task to advise the Government on issues
related to R&D strategy, leading to the systematic development of the national system in research, development and
innovation.

- Two Permanent Committees for Innovation: one chaired by the Minister of Education and Research and the other one
by the Minister of Economic Affairs and Communications. Their functions are to focus on R&D policy.

- Specialized Committees which can be composed to detail specific tasks.

The functions of the Research and Development Council include:
- Advise the Government on issues related to R&D strategy.
- Advise the Government on national R&D programs provided by ministries.




- Report on the status of R&D in Estonia and on R&D policy objectives for the coming period.

- Advise the Government on the preparation of a draft R&D State budget.

- Advise the Government on the establishment and reorganization of R&D institutions and the termination of their
activities.

- Advise the Government on the conditions and procedures for the evaluation of R&D

Moreover, Estonia established a Higher Council for Research and Innovation under the supervision of the Prime
Minister. The task of this Council, which is composed of various stakeholders, is related to R&D strategy. The Council
seeks to guide the systematic growth of the national system in R&D and innovation.

Operational framework of the NTTO and the role of stakeholders

Functional analysis of a NTTS in Tunisia

The performance of Tunisia»s NTTS is weak, as evidenced by the Gll rankings, despite multiple mechanisms and
structures with well-equipped infrastructure and qualified human resources. This multiplicity is at the same time a
strength and a weakness, as it has resulted in the fragmentation of responsibilities and the creation of conflicts of
interest in the absence of a coordination at the national level.

In this section, the focus is on identifying the tasks and functions necessary for the success of the NTTS, based on a
functional analysis, without assigning these tasks to any organisation. It will then look for possible alternatives that
will enable the distribution of tasks and functions to establish an effective system that will allow access to the desired
objectives and outcomes.

The Tunisian NTTS relies on a wide range of institutions that are interested in general in research: 13 universities, 38
research centers, 9 technological parks and 15 sectoral technical centers. All these institutions interact with economic
and social sectors, which include economic institutions, employers» organizations, scientific societies, media, support
institutions for the creation of companies, financial programs, and international organization. The NTTS system must
take into account all concerned and satisfy their needs.

A needs analysis allowed to identify the needs for which a NTTS should be established, and an ecosystem analysis
determined the functional system to be put in place. The NTTO was placed within the network of overlapping research
and technology transfer entities in Tunisia and abroad.

Functions and tasks of the NTTS in Tunisia

Following the functional analysis, which was conducted in an interactive and participatory manner during workshops,
six tasks were identified: identification of a strategy for valorisation of research results and technology transfer; local
networking and promotion of international cooperation; cooperation and partnership between research institutions
and economic institutions; valorisation of research, innovation and transfer of technology; development of local
competencies in technology transfer; and communication highlighting technology transfer.

1. Identification of a strategy for valorisation of research results and technology transfer

The Higher Council for Scientific Research and Technology puts the technology transfer strategy based on the analysis
of the value chain of the important economic sectors in Tunisia. Based on this strategy, the needs for innovation and
potential innovation opportunities are identified in the different areas. Thus, an annual program of technology transfer
activities can be developed, with specific targets set for the implementation of the strategy. This methodology should
adopt a participatory approach with all concerned parties of researchers and economic institutions.

Objectives can be determined based on the study of scientific research results, the requirements of the direct economic
environment, and the control of development opportunities based on the competencies and expertise of the various
research institutions in Tunisia.

The management of a database on technology transfer and research results in Tunisia is one of the pillars of the
NTTS because it facilitates decision-making. Relying on data facilitates the process of modifying specific objectives
and criteria for the implementation of strategies and monitoring the use of transfer of technology by the national
economy. Based on these criteria, a dashboard can be designed to track activities and results.
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2. Local networking and promotion of international cooperation

Communication and networking are the cornerstones of the success of the NTTS. It is an important function of the
NTTS to communicate with the institutions and organizations involved in Tunisia, and to coordinate and link research
institutions. The NTTS must contain means and methods that facilitate and support the coordination and networking
between research institutions. It also encourages and facilitates communication with TTOs abroad.

It is recommended that the NTTS encourages the participation of Tunisian expatriates in innovative and high value
added projects. It is also important to emphasize the necessity of coordinating the participation of competent
Tunisians in conferences and training courses abroad in order to consolidate the partnership in research and transfer
of technology between Tunisia and the advanced nations.

3. Cooperation and partnership between research institutions and economic institutions

To promote cooperation and partnership between research institutions, awareness campaigns should be launched by
the NTTS to explain to enterprises the benefits of the valorisation of IP and encourage researchers to direct research
efforts towards the requirements of the industrial sector by adopting a participatory approach. This will provide
opportunities for partnerships and support the licensing of research results. The adoption of such programs will also
facilitate the coordination in the creation of innovative enterprises, the promotion of collaborative research and the
promotion of the coordination and partnership between research institutions and enterprises.

4. Valorisation of research, innovation and transfer of technology

The NTTO plays an important role in proposing and developing IP laws, the commercialisation of research results
and the transfer of technology. The NTTO is based on mechanisms that play an important role in the definition of the
value of IP, in assisting in obtaining a patent, and establishing a policy and basis for the protection of IP according to
the laws. The NTTO also provides mechanisms and activities to support researchers in valuing innovations and their
commercial potential in the form of participatory contracts or patents.

For the success of the research and technology valorisation system, a database must be created for the various
patents and IP assets acquired by the research institutions. This will allow the enterprises to find the resources and
the possibilities to market the different results and technologies.

5. Development of local competencies in technology transfer

Transfer of technology requires specialized skills, and it is one of the main tasks of the NTTO to develop the
competencies of stakeholders in this field. This is done through the identification and implementation of IP training
programs and the valorisation of research results and technology transfer. To keep abreast of the development of
methods and methods of technology transfer, the NTTO must communicate with international organizations and
offices and support the participation of competent Tunisian in conferences and training courses abroad.

To ensure the success of technology transfer and the valorisation of research results, programs and activities that
contribute to the dissemination of the culture of research, innovation and transfer of technology must be supported
and followed up in order to sensitize all parties involved in research institutions, economic institutions and civil society.
Training is also a key pillar to develop an accessible technology transfer process. This training in IP and valorisation of
research, and innovation and transfer of technology should include the staff of the NTTO and researchers. Furthermore,
training in the creation of enterprises and in project management are very important to encourage researchers to
establish enterprises that invest in their research results.

6. Communication highlighting technology transfer

Media communication should be intensified to highlight the importance of technology transfer and focused on a variety
of activities such as: developing a coherent communication plan with appropriate media, designing advertisements,
brochures, pamphlets and brochures, managing the TTO>s website and managing social networking accounts.

Based on this functional analysis, possible alternatives will be discussed and available to establish the appropriate
NTTS for Tunisia.

Classification and distribution of researchers and research institutions in Tunisia

The Ministry of Higher Education and Scientific Research adopts five scientific fields to classify researchers and
professors (Class A and Class B), namely human and social sciences, legal and economic sciences, engineering
sciences and technology, basic sciences, and life sciences and biotechnology. However, this classification does not give
a clear picture of the areas of research involving researchers and professors. For example, researchers in life science




and biotechnology may engage in research projects in many fields such as agriculture, food industry, environment
or marine sciences. Also researchers in engineering sciences and technology can engage in environment, energy,
agriculture and others. This applies to other fields.

In order to provide a picture of the distribution of the research institutions and researchers according to their fields
of research, the research units and laboratories were regrouped according to their names into 11 fields: water, ocean,
energy; biotechnology; health; agriculture; environment; materials and resources; mechatronics; culture and heritage;
ICT, marketing management; and logistics. The areas of agriculture, forestry, fisheries and food processing have been
grouped into one area: agriculture.

Operational framework

1. National Multidisciplinary Office (National Agency for Scientific Research Promotion)

It is proposed to organize in the next five years the transfer of technology in Tunisia at the national level according
to the eight fields mentioned below, considering that there are ongoing research and results in all these fields. This
investment should now be valued and, after five years, research and innovation can be restructured in three or four
areas, similar to successful international practices. The eight fields are the following (knowing that the areas of water,
ocean and energy were combined together, as well as for the areas of biotechnology and health): Water, ocean and
energy, biotechnology and health, agriculture (agriculture, forestry, fishing, food processing), materials and resources,
mechatronic, culture and heritage, information and communication technology and logistics.

As for the logistics field, it is considered as a vital field for Tunisia since the development of this sector strengthens the
whole economy. Despite the lack of researchers interested in this field, it is considered a priority area for the transfer
of technology that could stimulate researchers to engage in projects in land transport, marine and logistics in general.
There are certainly researchers and institutions interested in this field.

2. Higher Council for Innovation and Technology Transfer

It is proposed to establish the Higher Council for Innovation and Technology Transfer with: Representatives of the
Prime Minister, the ministries of Scientific Research, Finance, Investment, Employment and Vocational Training
and Public Procurement, and the heads of the Agency for the Promotion of Industry and Innovation, the National
Agency for Scientific Research Promotion, the Agency for the Promotion of Agricultural Investments, the Tunisian
National Tourism Bureau and the Agency for the Promotion of Foreign Investment, a representative of one of the
following companies (SNCFT, STEG, SONEDE, TUNISIE TELECOM, TUNIS AIR, GROUPE CHIMIQUE, STB), research
and technology transfer experts and a representative from both the Customs authorities and the General Federation
of Labor. If this proposal is accepted, the issuance of a Government Order in this regard will be needed, similar to the
one issued regarding investment, by creating the Higher Investment Council pursuant to a governmental order No.
388 dated March 2017 ,9.

3. Organizational structure of the National Technology Transfer Office (National Agency for Scientific Research
Promotion)

As the National Agency for Scientific Research Promotion is characterized by its flexibility in management in general
and financial management in particular, it is proposed that the Agency acts as the NTTO. In this case, it is proposed to
strengthen the Agency»s organizational structure in order to play its central and essential role in technology transfer
by establishing eight departments for the development of technology transfer in each of the eight areas mentioned
above. Each of the eight departments consists of two members (director and deputy director) and serves as the
scientific section of the National Agency for Scientific Research Promotion.

4. Scientific Council

It is also proposed to form a Scientific Council comprising all directors of the National Agency for Scientific Research
Promotion chaired by the Director General of the Agency. This Council coordinates technology transfer activities at the
national level and is an effective mechanism for promoting communication between different fields of research and
networking between institutions. This will support the resurgence of clusters and projects with high competitiveness
and operational.

5. Functions of Technology Transfer Development Departments (Scientific Section of the National Agency for
Scientific Research Promotion)

Each technology transfer development department focuses its efforts on its field of specialization. Its functions include:
diagnosis of activities of the specific field of specialisation; identifying all interested research teams, their results and
innovations; studying the feasibility of these results and innovations; filing of patents at national or international level;
assisting in the creation of enterprises by supporting the creation of innovative startups; facilitating linkages with the
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supporting bodies and funding funds; supporting the establishment of TTOs in some of the institutions in which there
are intensive and rich research activities; and communicating and cooperating with all existing and active TTOs. This is
done in coordination and reliance on the administrative and logistical support from the other five Agency directorates.

Networking and partnership among technology transfer actors

To promote cooperation and partnership between the institutions and to address the weak point of the current system,
it is proposed for each of the eight departments to raise the awareness of enterprises and to network between the
active actors in their specific area, including the organisation of: team building activities for senior staff; a meeting
every 3 months in one of its affiliated research institutions to bring together researchers who are in the process
of accomplishing various cooperative projects and share experiences and best practices; periodic meetings in the
research institutions to network researchers with heads of economic institutions; an annual transfer of technology day
to present the results and award prizes to the teams that succeeded in establishing innovative projects; and an open
day in schools and university institutions to educate students, especially those in the final stage.

Human resources of the NTTO (National Agency for Scientific Research

Promotion)

Since transfer of technology requires a high experience in the transfer of research and an experience in managing
research projects at the national and international levels, it is proposed that the Directons position of each of the eight
departments be filled by a higher education professor and that the Deputy Director be an engineer. This requires the
assignment of eight professors and eight engineers currently working in management or universities or in research
institutions (center, pole or institute). In order to ensure transparency and to achieve the best results, it is proposed
to open the door for nominations to these assignments under the supervision of the General Directorate of Research
Valorisation of at the Ministry of Higher Education and Scientific Research, in cooperation with the National Agency
for Research Promotion and the Higher Council for Innovation and Technology Transfer.

Job descriptions and experience standards for senior staff of the NTTO

Functional descriptions are proposed for the managers of the departments concerned with technology transfer:
department of licensing and IP, department of development and follow-up, department of marketing; along with the
director and deputy of the technology transfer development department for the proposed eight departments.

Training program and competencies for NTTO senior staff

The functional analysis of the NTTS has shown that among its six tasks is the development of local competencies
in technology transfer, including intellectual property, commercialization of intangible assets and establishment of
innovative companies, drafting of technology transfer contracts, assessment of the economic viability of innovative
projects, and supporting them financially. These different competencies may not be available in the public sector
and are also scarce in the private sector. Therefore, the success of the technology transfer initiatives depends on the
development of these competencies through the implementation of a training program according to an integrated
training plan covering beneficiaries, topics, methods and duration of training sessions. This plan should be also linked
with the assessment indicators of the technology transfer system to pursue monitor its viability.

1. Training program for senior staff

Given the diversity and multiplicity of overlapping institutions in the NTTS, the weak networking and joint actions, it
is proposed to implement a training program in the form of workshops for all those responsible for the technology
transfer organizations.

There are 75 structures and institutions in the field of research, with 37 PhD schools, and 13 people in the scientific
department team of the National Agency for Scientific Research Promotion, i.e. 125 officials involved in technology
transfer and the establishment of emerging and innovative enterprises. This diversity makes networking and joint
work difficult and therefore it is suggested to take advantage of the training program to start the communication and
collaborative work between these different institutions.

Five training groups are proposed and participants in each workshop should be frequently changed to support the idea
of networking. The workshops will cover the main elements of a successful technology transfer process, highlighting
the specific activities of all the technology transfer institutions and institutions the overlap and repetition between




their tasks and activities, and proposing modifications and improvements to the existing system to benefit from the
richness and diversity of existing technology transfer institutions and create wealth and employment opportunities.
2. Training program for supervisors

The objective of training the supervisors is to facilitate the technology transfer process and the disbursement of its
revenues.

3. Team building program for senior staff

It is proposed to organize team building sessions with the 125 decision makers immediately after the end of the
training program for senior staff, which will develop friendly relations between the technology transfer operators and
promote networking and communication and cooperation for the success of NTTS.

4. Training of Trainers and Experts Program (European Certified Certificate)

There is a need in Tunisia for trainers specializing in technology transfer with all its components of IP protection and
marketing, including drafting of contracts and patents, and for experts in project management and value management.
It is therefore proposed to annually train 12 trainers and 12 experts over the next three years. This training should
be leading to a European certificate to ensure the expected efficiency of the program. It is expected that trainers and
experts will serve as technical reference for the implementation of the strategy of innovation and technology transfer
and to follow up its implementation.

5. Program to train researchers and motivate them to create projects and emerging enterprises

The technology transfer process needs successful pilot experiments to enable the introduction of necessary
adjustments to the methods and mechanisms developed within the integrated system. These experiments will also be
success stories presented at various conferences, seminars, social networks and websites as an example of creativity
and innovation that inspire young people, researchers and society at large. It is therefore proposed to focus on groups
of university graduates with engineering, mastens or doctorate degrees, to build a stock of scientific results that can
be the subject of technology transfer through patents or through the establishment of start-ups and projects. It is also
proposed to develop a training program for these groups over the next three years, and to select a specific economic
field and to motivate young people to reflect on related innovative projects. This will contribute to the networking
between the research institutions, and to the pooling of efforts and resources and will facilitate focusing on promising
sectors and will contribute in reducing dispersion.

It is proposed to implement this experiment and achieve tangible results during the first year in the agricultural sector
- with its three components (fisheries, forestry and agriculture) - and the food processing sector due to their available
great development potentials in Tunisia.

Effective sustainable development strategy

To assess and ensure the sustainability of the NTTS, this section presents: the various services that the National
Agency for Scientific Research Promotion can develop in a profitable partnership for all stakeholders; an evaluation
scoreboard for the NTTS; and a work plan for the first year of the project, which may be implemented by the National
Agency for Scientific Research Promotion and its partners.

Consulting, dispatch of institutions, marketing of search results and patents

The National Agency for Scientific Research Promotion can rely on the trained experts to carry out economic feasibility
studies of innovations and research results. This will be a financial source that would help the Agency to develop its
performance and cover some expenses. The Agency can also use experts in patent writing and drafting of agreements
for inter-institutional projects between enterprises and research and training institutions.

Among the advisory services that could be provided by the Agency are: guidelines on IP protection through patents
and copyrights; identification and selection of companies for IP licensing; negotiation of agreements with businesses
and industrial entities (e.g. licenses, technology transfer agreements or non-disclosure agreements, guidance and
support in the creation of start-ups); and assistance in the direct sales of products and services.
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Training in the field of technology transfer under the supervision of the National Agency for

Scientific Research Promotion

During the first three years, the training program will create a dynamic technology transfer process, and the Agency will
be able to rely on trainers to design training programs for universities, research institutions and economic institutions.
This will create a competitive environment among these trainers, and place technology transfer in a sustainability
cycle. This service will become continuous, providing a financial resource enabling the Agency to continue training
and investing in competent Tunisian, and to intervene in neighboring countries such as Algeria, Libya and others.

Distribution of revenues
The Agency can benefit from the technology transfer experiences in the world. Two examples were presented: one
from Estonia and the second from Switzerland.

Proposed changes in the legal form of the National Agency for Scientific Research Promotion
It is proposed that the National Agency for Scientific Research Promotion supports the NTTO for a period of five
years by developing competencies and appropriate mechanisms so that participatory work becomes easy and
automatic. This is possible because the adopted strategy focuses on: reorganization of the National Agency for
Scientific Research Promotion and the integration of eight specialized departments according to the key research
areas in Tunisia; establishment of specialized capacities in technology transfer training and consultation; partnership
and networking between research institutions on the one hand and partnership and networking among researchers
and economic institutions on the other, supported by the Agency. These five years will allow: structuring the Agency
activities and the structuring of technology transfer around the fields that will emerge from successful experiences,
and the generation of revenue streams; and maturity of services offered by the Agency in a win-win partnership with
trainers and experts.

After this initial support of five years by the State and partnerships with international organizations, the Agency:s
legal status could be changed to become a public-private partnership, which would allow more flexibility in the
management of financial and human resources and more effective national and international networking, thus
ensuring the sustainability of the NTTS in Tunisia.

Evaluation Scoreboard for NTTS

Evaluation indicators for some actors (people, organizations and tools) in Tunisiass NTTS are proposed.

Appointment of Project Manager for three years

It is necessary to appoint a project manager to ensure the success of the project to establish the NTTS in Tunisia, to
ensure the implementation and evaluation of the proposed activities, which must be implemented during the first
three years.

Action Plan for the first year of the project
A work plan for the first year, including the different activities and those responsible for their implementation was
proposed.

Recommendations

Adoption of technology transfer criteria: assignment of research professors
These criteria include the number of national patents, of international patents, of contributions in the creation of a new
economic project or institution, and of the creation of a new economic project or institution.

Financing of new projects

- Retaining the taxes for companies that invest in technology transfer and R&D, similar to the Singaporean experience.
- Partnering with banks to support innovative projects.

- Raising the awareness of public and private banks and developing mechanisms and programs that support these
projects.




Administrative arrangements
- Formulating an Order to control the procedures for the assignment of TTO heads and deputies.

Marketing technology and research results abroad

- Signing international agreements guaranteeing the IP rights of students and grant holders studying abroad at the
expense of the Tunisian State. (Number of grants was 1968 in 2016).

- Guaranteeing the intellectual rights of any Tunisian researcher or economic institution that transfers technology
abroad.

- Establishment of a training course for cultural attachés in Tunisian embassies abroad, in particular on IP rights.

- Involvement of competent Tunisian expatriates.




—

Chapter 6

Conclusion

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

It offers an overview of the current status of the national scientific research and technological innovation system in
Tunisia, 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 Tunisian 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 Tunisian expatriates.

The recognized high quality of the Tunisian 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 Tunisia

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

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

Strengths

The Tunisian 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: Higher Council for Scientific Research and Technology; National Advisory Council for
Scientific Research and Technology

2- Policy making

* Ministerial level policies: Ministry of Higher Education and Scientific Research, Ministry of Industry, Energy and
Mines; Ministry of Public Health; Ministry of Agriculture, Water Resources and Fisheries;

» National coordination, integration and priority setting: Higher Council for Scientific Research and Technology

» National policy setting and formulation: Ministry of Higher Education and Scientific Research

3- Strategies, roadmaps & foresight

 Science, Technology and Innovation strategy setting: Ministry of Higher Education and Scientific Research

* Industry innovation strategy setting: Agency for the Promotion of Industry and Innovation; Confederation of Tunisian
Citizen Enterprises (CONECT)

* ICT: National Federation of Technologies of Information and Communication (INFOTICA)

4- Organizational bodies

» High-level Committee for Science and Technology; Technical Committee for Scientific Research and Technology;
Strategic Council of the Digital Economy




5- Evaluation and monitoring bodies

* National Committee for the Evaluation of Scientific Research Activities (CNEARS)

6- Interface Agencies

* National Agency for Scientific Research Promotion (ANPR); Agency for the Promotion of Industry and Innovation
(APIIl); Agency for Agricultural Investment Promotion (APIA); Industrial Capacity Upgrade Office (BMN); Technology
Transfer Offices (BuTT)’?

7- Academia and R&D Institutions

» 13 Public Universities and a network of ISETs; 40 Private Universities; 38 Research Centers and 18,000 researchers
(full time equivalent); 15 Sectorial Technical Centers

« Certification and Calibration Bodies: National Board of Accreditation (TUNAC); National Digital Certification Agency
(ANCE)

8- Technology enablers

* Incubators and Accelerators: Business Incubators and accelerators’; Business Centers

* Public and Private Venture Capitalists;

» Technoparks: 18

* Other Innovation Enablers: Business Clusters; Public Startups nurseries; Scientists Society’*

9- IP protection institutions

* National Institute of Standardization and Industrial Property (INNORPI); Tunisian Agency of Copyrights and Related
Rights (OTDAV); General Directorate of Protection and Control of the Quality of Agricultural Products

10- Funding agencies

* Institutional Funding: Universities and Research Institutions

» Contract Funding: National Authorities

 Financial measures and equity funds: Incentive Tool for Creativity and Innovation in Information Technologies and
Communication (RIICTIC); Funds for Industrial Promotion and Decentralization (FOPRODI); IN'TECH Investment Grant;
IKDAM Public Seed Funds

« Other funding agencies: Deposits and Consignments Fund (CDC); SAGES Capital Asset management of spin-off
funds; public and private venture capital

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

* National Development Plan (Tunisia 2020) for the years 2020-2016

» Ministry of Higher Education and Scientific Research initiatives: Program of the Valorization of Research Results
(VRR); Federative Research Programs (PRF); Transfer and discharge of researchers; Support Project for Research and
Innovation System (PASRI) by ANPR; Associative Network and knowledge transfer (TATRAC) by ANPR; Program for
Financing Doctoral Dissertations in Economic Institutions (MOBIDOC) by ANPR

» Ministry of Industry, Energy and Mines initiatives: National Research and Innovation Program (PNRI); Industrial
Capacity Upgrading Program (PMN); Priority Technological Investment (ITP); Grant for Investment in Research and
Innovation (PIRD); Program to Support the Competitiveness of Enterprises and Facilitate Access to Markets (PCAM);
Partnership networks for innovation’®

» Ministry of Technology and Digital Economy initiatives: National Strategic Program of Digital Economy (Digital
Tunisia 2018)

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 Tunisian demand, supply and intermediation levels,
offering administrative, technical and financial services to a growing sector.

2 Currently there are 17 BuTTs established by ANPR and 4 BuTTs by INNORPI
7% Including: Wiki Start Up, Start Up Factory/IntilaQ for Growth, ESPRIT Incubator, Yunus Social Business accelerator

4 Including: Tunisian Association for the Advancement of Science in Technology and Innovation (TAASTI); Association of
Development, Research and Innovation (ADRI); Tunisian Association of Biotechnology (AT Biotech)

5 Including: Partnership Network for Innovation in Textile; Partnership Network for Innovation in the Food Industry
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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 Tunisia. This report has identified a number of challenges,
especially those related to: technology transfer, Intellectual Property Rights, innovation enablers, and others.

The example of Technology Transfer is taken here to highlight the types of existing barriers:

- Innovation policy not clear/readable for all stakeholders.

- Sectorial dichotomy and separation between Hard Science, Soft Science, ICT and Agriculture which are detrimental
to the formulation of a comprehensive innovation strategy.

- Weak governance and overlapping scopes of work by some entities in the NIS.

- BuTTs launched in parallel by ANPR and INNORPI; but did not produce yet the expected outcomes and the boost to
technology transfer.

- Difficulties when importing technology for R&D.

- Low capacity and lack of resources for applied research.

- Under use and poor maintenance of heavy scientific equipment in public research laboratories.

- STl observatory and market intelligence still in a rudimentary stage with fragmented R&D databases.

- Dominance of compliance over efficiency to adhere to government innovation support programs with red tape in
the processing of files.

- Lack of accounting for R&D costs and investment grants thereunder by companies.

- Difficulties for university labs to capitalize on IP value, and to transfer it as equity in Research Based Spin-Offs.

- Patenting processes and IP rights protection process not mastered.

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

It is important to keep in mind that Tunisia suffers from several weaknesses, similar to many other developing
economies, such as: difficult political environment, limited expenditures on education and on R&D, weak collaboration
between universities and industries, inefficient infrastructure, 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 Tunisian National System for Scientific Research and Technological Innovation.

Opportunities

Opportunities for Science, technology and innovation in Tunisia 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; specifying the
internal university IP and transfer of technology policy where it is still missing; and others

 Innovation: creation of a national technology transfer office; foster a culture of innovation; drive university-industry
collaboration; institutional and public sector innovation; networking; initiation of export innovation clusters; leveraging
Tunisian expats; improve physical and ICT infrastructure; build trust and raise awareness; social innovation; and
others.

« Competitiveness: ALECA agreement with EU placing Tunisia as 14th associated country to H2020 European R&D
program, and 1st African country; potentials in several sectors: olive oil, biotechnologies (bio pesticides, fertilizers,),
genomic, ICT, etc.; opportunities offered through Tunisie Digitale 2018 comprising over sixty projects, mainly in PPP




mode, for a total budget of US5$ billion

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

* Policies and legal framework: revisions of the Guiding Law for Scientific Research and Technology Development, the
Law on the Establishment of the National Agency for Scientific Research Promotion, and the Law on Higher Education
* 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 Tunisian STI to new levels, hence to reach
Tunisia’s Vision 2020.

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

* support institution-industry R&D partnerships;

* invest, support and nurture organizations working in entrepreneurial support;

* empower investment of the private sector in technology-based businesses and new technologies;
« eliminate legal hurdles for institution-industry technology transfer;

» champion the role of the institutions in economic development; and

« focus on human capitals and ways to enhance quality of life.

It is important to keep in focus in this regard on the goal of Tunisia 2020 plan to “enable the country to achieve an
annual growth rate of over %4 by 2020".

Threats
The Tunisian 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 Tunisia relate to legislation and insecurity.

This report has analyzed the legislative scenery in relation to three main laws: the Guiding Law for Scientific Research
and Technology Development; the Law on the Establishment of the National Agency for Scientific Research Promotion;
andthe Law on Higher Education. 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 centralised hierarchy with higher domination of public sector.

» There are four ministries developing policies and programs for innovation: ministries of Higher Education and
Scientific Research, of Industry and Trade, of Public Health, of Agriculture, Water Resources and Fisheries. Little
coordination is noted.

 Currently, there is limited coordination between foreign technology transfer networks and domestic technology
transfer centers (BuTTs).

* Funding for research and innovation 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 (BuTTs)

It is proposed in this report the establishment of technology transfer offices (BuTTs) 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
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(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 Tunisian landscape of innovation.

It is important to note that the creation of the NTTO has received the endorsement of senior public sector officials,
private sector stakeholders, and academia.

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 BuTTs 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 BuTTs 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 Tunisian entrepreneurs; and, the reversal of the brain drain of talented Tunisians.

A note of caution is due here. If decision-makers in government, universities and research centers and the private
productive sector do not act upon the recommendations of this report, the disordered state of affairs will probably
continue as is. This means, a lot of inter-related efforts, leading to a small impact on individual entities, and a
discouragement of innovation actors in the short term. Unfortunately, Tunisia 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 Tunisia 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.




aoslall

dnlilll ailclhillg duogaallg dronalaill blugll (ua jlyall gling gdggwall caagiwi danlg Jiluwy puadi (] ppaill [3e gy

laglgidillg pg lall dbylal 1yni Joiyg uigi i (naglgiaill jlailllg qolell oadl (ulall g igll gc dole daal pyyaill Iae pady
duibg doghio Jal go tiluwwgall jgag de irillg dsoypinill phillg Linglgiaill Jaig jlailll JLed plki cliill ¢ilwlung jlailig
Laglgiaill Jdi JLao (né dawlaio

HAl (ogalal plhi g o dapwigill jlailllg (aloll cuagdl ailjad paw gai jlpall (roiln aungil Laapo gg-ay gl ydl il 1 caagy
.dclahg daylloa AT (uibg alnidlg apwalii 4l dclin gl (nag dacloialilg dyalnialll daaiill ilidhio g o ULl

Hisloll (s jloitw il G-aai dalyj :Lgiy Gog wwilgall daaeio Uil al (naglgiill jlailllg (ualell iadl (uibg plbi cluis] gl
Glilhol grwgig ddlall daltoll doudll (ngad (ppa alaulg ‘dolall dyjlall Glclall delab dalujg \nalill clbdll acag aldl (ol
il gl d il & Lelall énglgitillg éolall ailgill byg Y aall ¢ o 33llg &llul éylao ol ¢-og dibgll Jaall Ggu

rwigill ailiadl g o balgyl pucaig fdayaallg

alail aulo guwl dunglgiaill allanll (a adiall alplodl ly (] guigi g dalioll dyeolall dipdull 3jlgoll daga A
waglginill jlailllg (nalall Gadl (aibgll LA

il gaill (nle aolpll Gildallg Jilwyl o 1aac pydill 1ae (ofving

aobitog &iljad (nly Lowag .abylpiall pue &)Ll Giljpliallg Gluwsgall o pus 2205 Linglgitill Jdig jlailll (rwigill agdioll jroi
iyrwigill Linglgitill Jdig jla il

dgdll blai

ule agoganll pue cilobiollg anlallg dolall LA o 33 ¢ JILA o o bio g ag .dg-dll blai o 2yaall (nwigill ag il
‘ad o Joiiig Ayaiillg jlyall dclin (g dalito Gilgiwo

yLitiw !l gu ol faaglgiaill jlaillg dgolall gl (aledll Gu lnoll sngiwall & axagll dyibgll dyLixindl gullaoll -1
Liaglgifillg (aloll ¢yl aibgll

Glubull aing -T

axllall &)ljgg ‘annll é)ljgg {aaliollg ddlhllg aclinll &ljgg dalall ciallg (lall aleill éljg i nyljgd! (ngiwoll (le & luwluull »
il anllg duilall 5jlgallg

yaglgiaill jlaililg &solall ¢igadl (aledll yulaall :ibglglll yanig Jol4illg (ribgll @il ©

yalell g (allall puloill 6)ljg :duibgll Glwluull déling pig ©

sdabudiimall dphillg Gaphll hilldg Glbaglpwll -

wolall Giallg (llall pulaill &ljg 34l Laglgiaillg pglall duiljiul aing »

auuigill aiblgall ciluwwdall dyljaais ‘yaaillg aclinlly (oagill @lag jlaill dwclin dnuiljiwl aig *

cilllnilllg cilogloall tilinglgiil (nibgll alailll :calllnilllg tiloglooll baglgiai dnilyiul gig *

dxouhaiill Cilisa -€

yodylhaloiall (aalintll gulaall baglgisillg (raloll cinll duiall dinlll;uaglgihillg pgloall Lloll dinlil ¢

anyllg pudill Giliwm -0

alell Cingl ahuiil pudil ayibgll aialll o




—

hudl alllag -1

aljdll paghi weibo rantall aljloii wll Bhggill a1hg aganillg dclinlb g pill a1lag (oadl pgpill auibhgll alagll @
Liaglginill J-di 1ilbo taclinll

pghillg Gl Gluwgog dosala il Gluwwgall -V

plga Jalas Lay) &l TN - g g j 50 PAanld daola € launglgibill <iluwljall Ldell 2 aleoll (o d4riiig dole doola [
wclhd (idi 550 10 :(Jols

duigpalll agalnoll dibgll dlagll ((nibgll alaic I yulao :dploallg ilalpiidl jlan] Glyue

wliooag aidlill alapill dololl Glinhllg JLlocill audlicg (1A) dxnglgiqill wlhalllg Jlacill j5lpog JLlocill tilepuog cilinla o
CLOJ.D_II

Gudlpog duloal dolall dypaoll 'djglaall Ggdallg walgoll gdal drwigill duuwgoll idaclinll 15lallg Glanlgall (nibgll apaall @
aucll eilaiiall daga

Jugaill Gluwugo -- |

Ggadl Gluwgog Gloolall :uwgall Jagaill ©

asibgll ailbludl :agdell Jugai e

gclinll aagpll ggain 'allnilllg wlogloall Linglgihi (na jlailllg clay ) ajuani alal :agwill g aling adloll yylaill »
(ol2dl) yjgall Jgoil dolell Gualinl INTECH jloii wll daio ‘auj5polllg

adlowiyl ailapall ‘e atioll ailspill Jlgoll Jgnill &lall JLiuls qunlw ‘alclulllg gbilagll Ggaio (npaill Jgeill cilllag @
dnlallg dolell

il JLoclllg gl cilwwgo g bulgllg jlainlllg Linglgisill jughig agaull aca (] dolyll hhallg aolpll alajig laa
‘Lpiog .nbloll adoll JUa wiljppbwall o ajaell Gaail adg .gudgall cl5pidlg Guwigill guia Wl gu balgyllg

Fr--r-1d (r-r- guigy) aibgll dwiill ahall e

oca ggpiio (gl g upaig Jdi ‘aaliilll Gigadl aolip gl Al gaii aolip i(nololl Eoadllg (allell podeill d)ljg cudjabo @
Aonlnidll Gluwgall (na alygiSall Jilwy Jagoi aolip :aapeoll J-dig duigleill dauill jjlaillg Gadl plhi

ala (naglgibill jloriw i aclindl ailjadll guwai aolip ‘agaaillg doadl (nibgll aolipdl jaaliollg ddlhllg dclinll 6)ljg <djabo @
aalpidl ala (glgwlill (] Jgogll digwig ciluwgall drwaliill djaall aca xolip 4ghillg Coall ud jloiiwll daio ‘aglglll
el gl o

(M- 1IN qadyl guigi) (odyll alnid W (nibgll (nadiljiw Ul aalipdl i (nadyl alnidllg Jailll baglgi4i dljg cujabo

U] ylaililg LinglgiAillg pglall (na dlglwall pad (le oyl U allci djg-53all ¢iljalollg cluwwgall ailga gl g0 péll (lcg
clhdl dlollg dyidillg daylall Gloaall padig . drwigill Bpollg wlhll Gbgiuwo (na dayljio Giljad agag pphi wlpigo dlia al
.oliio

Gbanill g caonll blai
lpiluwluug Lgiogo (na dhyljio gg-ai Lo ljalig .dlndioll jjall 0 2ac ailag jlailllg Linglgiaill g pgloll ahyla ud apiall gay
clhdll alwwgog (lall pdeill Gluwwgog Gig adl fSlpog dwogball Glwlwdl gu dgaall (pla aagy b alall g og Lpalaaig

.Gcgono J5 (g wliball gug (pplall

(0 lhac il A @233~ a2 dg.guigi g‘LdJlb_'l.._li”g Linglgihillg alell Ln;g]gb.lﬂl olLhill (na vbanillg Gilgell (o asaoll 2 agi
Lapeg jlanlll g1hoi ailohiog dupaall auiloll (Gg-ng Linglgibill J-aiy ddloiall el i lopw U ,calyanill

'l jgol gu (0 a3 Jouitig
dalnoll Llani guonl dcljall &bl / danlg pé janll dwlw -
il &élyny i il dcljjilg caliLnilllg ciloglaall Linglgisig édoclill pglallg dulnll pglall gy Jndllg (uclhall JLnaill -




ibgll Al plhi (na GlibAll Gaey i o Jaall illlao Jahig dabgall (né caas -
‘duclinll d45lollg Wlanlgoll (nibgll agooll g ayanillg dclinll ghgpill dllbg J4é o (njlgill Linglgi&ill (Jdi wwilho udlbl -
Linglgiill J i g 62l & odgiall ailill 3oy y ghi o] Lpislg

Heghillg dndl baglgitill alyiwl aic Glbgonll -

awdnhill Gigadl aojlll 3jlgall (adig ciljadll caar -

aolall igayll Gilpito (na alyill yalall Glanall d@ilo cgug pladiwl ala -

ngbillg ¢l dlio cilily aclgs po dygl alajo (o Ggull cilolloiwlg jl5iyllg Laglgisillg pglall ango Jlj U -

ilalall jygai (né auigll go jlailll dogaall acall aolu ol aic deladll (le Jlioll dioys -

lapidl b go doadall dylofiwlll aiallg pghillg gl cadlai e dulaall pac -

agall e dailéll aiiall Glapill (na ahlo Ggins lgliig .ayaall daloll dod go amolall Joloall daldiwl Gilbgan -

auyaall aaloll Ggin along aldpl aillac gl pac -

mabgall agig ! Linglgiaill Jéi wilao ciliyai (wé jlydiwlilg { rauwwdall acall ;laidl Lnglgiail Jéi aalgi (il cilyanill Jouis
iyl chill ilpisgog flpall byl o Sljillg faclinll g o Jolgillg ‘ulhllg yuyaill die cLacl d5)Liog ‘aylg-oll éldg 8yl
Jlaiyllg Linglgiaillg pglall (uibgll oLkl (nd jg-0lll i |4 dallao (uatyg .dulloll dolaiwlll pacg

alaaill ibio Al aolill ailalnigll o ayaall jly¢ (ale o an bldi dac go (uiley guigi i jluiclll (a3 311 o gall (-og
ag2g pacg . ayinill ayidl aylas pacg qnclinll clhdllg wloolall g ggleill wa eng paghillg caylg o doill (nlc Gaganall
Aopaall ayhloll (pdy pgwy -0 Gilalpl

ad] adnll ol cilaypii] ¢opanig 8p-aisall dhinll pocay (nadl aslgll (nadlyiwll jLbUlg éygéll drwludl 83011 (12§ ai J-ogy
aglgiaill jlaillg (alall ¢l (uwigill (uibgll LBl (s ddlall canll bLa o oo yil casi

wpall

drbg wiliilaolg fapwlull daljll iellal doalall (ng-dll Joiiig .guigi (a laiill Linglgi4ill g pglall (oya g0 ayall Ll pagi
aolllg 7 ruigilalljlbUlg ‘éclinlg ¢igayl cilunugo Gy dd!lallg clainlllg dylnislll dylall glagillg faclasy Jgoill pladiuwl
LayliTg Lyaglgitillg pglall nllao (6 & iyl cilyg_hillg ‘yyiull 3)lg allg fn ooizall (ncgllg fasallall _wéliallg fn_ogall

§lgwlllg aclain ]

‘lgioyaaig .allel djgaaall (mpall go vaall (i pydill e Ghi

ilalinlllg aylgallg ddaoll @lguwlll by ddlaioll dlaall Gigadl ahiil dabj :olell Cndl (ua o

J-aig dypadll ahlell a dalall d ool dwluw agani: Linglginill J-dil (nibg aolipl Gopb a byld Aaii:Linglginill J dinae
adnll ala jgolll yo Lapég ! dag-dao JIji U Cun Linglgi4ill

rolallg quuwdall jlaiillg ‘é clinllg claolall oy ggleill @ aag jlai il daldi jjaig jlailll (ibg gulao <L) ylas il (ia s
égindl] é iyl (uaunig Juaigill Guyiaall Giljad oo daldiwlllg Jolgillg janill jlaill ayélic (a dpball (naidl bl g
alnll ¢il3 jgolll (o Lapeg fncloin Ul jlailllg dncgll 6alyjg d.dill cliyg ‘ulllnilllg ciloglaoll Linglgiail

ayLitall Jgadl gy 1€ duijall (ua quigi iy (nadl qugyglll alaitll go Gooallg ol pall Jalull Glail ggpio :aymaliil (ua o
éuginll cilinglgiaill g gl cuyj walelha 8ac (ua cililao] fndgll ddyalll algallgHr I+ jghillg ¢l (nygyglll aolipll
[ 1A dgodyl quigi JILA goo dnliall gopall 4l (] Log anlLnilllg ¢logloall Linglgiai duoginll (d10will dugmll cilauall)
ol J1ga jLilo 0 Lajasdg ayllas] duiljsoy (plLallg plall guclhdll gy @51idl pic legpio i o il ps

alnll ala jgolll o lapeg ‘dypinl 3jlgall acag ol adoill ol a o] dypinl ajlgall g auleill (na e

jeil & yibgll &gl cLi] gl Liglgitill jighig yalall ol (n grgill gl a i igilall JLbllg Luwlull o d o
o)l pyloill ggildg alall Eayl

piboll (uin Dl jladiwlll 830; :ygaill Ylag aa o

doganll ¢ vilahiollg (plall cLhillg plall clball (leg allcl é)g-530ll gunlgall o Jal daliall (opall oo asaall dlia
ol Jg-ogll (ullillyg 6yas cilgiue (ol guigi ud sl islllg Liaglgisillg pglall ngiue g ) s dasluwall (nlgall g oixallg
T T quigi )




—

iy low ple angs dnii (noghall clhdll aslioll (ppall yla jloislg

pghillg caull o (na aclinll g aaolall g cilslpill pca e

‘apall Jlocdll pea Jlao (na dlolall eilahiall dleyg acag jlodiwlll e

‘aaall ailinglgibillg baglgitill (ale doildll Jlocl (na ol glball jlofiwl (hai

rauclinl Gluwwdoll (Wl baglgifill Jai gga Jgai il asgilall ibaall allj] ¢

‘dyalnia !l dyoiill (na Gluwgall jga aglie

8l dyegi i Juug (apind| Jlall uly (ale joyill ¢

ua 7€ go 18l gl (ngiwdl goill Jaeo dabj guag M1 guigi ahal aruiyll wlaalll (e sanll laa (a j4yi oi ppoll Gog
rr-olc

Glyapill
Agio aall pyaill Jgliy pi 2dg .alainallg ddoall Gilaagill dabjoo (nag Gpus guigi (na anlall digll
Jagaillg Gloypinilly uigi (na (aglgiaill jlailllg (rolell Cinull iyl Glayagill Glois

ag-ilalg ‘Liaglgitill jyghig yolall il nguagill (gilall ) -4lgh ailll o Loyd oyl ag-noll sl 13 J s
ayall gl gl I oyl U I Lani e wlhi el adaill gg-ildg { olall Cuadl jujail auibgll allagll clisl Glaioll
Aujls allglaall o

'l Lo 53y daildll ailyagill (nle dliodll gy clhcllg

ayle plall ¢lhall 85 diaw go (njso (ope plhi jlailllg baglgitillg pglall plki i ¢

daanll Gjljgg aaliallg ddlhllg dclinll d)ljgg (nololl cuallg (nllell alaill Gjljg ylaill aolpg Gluwluw g ii wljljg gyl lia
o Lgiy Lawd Gruwidll (ngiwog ol aunllg dilall 3jlg-ollg axllall 6)ljgg

ol Linglgisill Jai j5lpog duindll laglgitill Jai cilhub gu agasall Guuiill ¢

igaill e ducgi gai ell3 o JiSlg aalioll ygaill @llo jlaillg cinyl ugai jglaiy al oy ©

pblall alall dyaall aalall willoloal (aigildll @ call piagig .daypaall ahlall dlos (na jloiiwlll (nygpill Jagaill jlpoiwl @
Aol wldllellg wilaidl g o dpuall (nga guabgoll blLaialllg

Ji 303y (nauilyial jUb] () &b dlio gl pyéill 1ae (pa g 28g laill agaio (na aylall algaall (Al ailagagill G laiig
-0) Jgaill drwliall Cibgiwall (] ydidy g avg .dgapall Culpilil] Gdnil dpalii] &)ga gi dnli] dulw (a Linglgibillg & ajoall
asaloll gilga alail pac o Lail p53 Lab . nilay g {(édgall ciliygllg dauindl aililbiallg cileolallg (plall glhdllg doganll wuils

apaall

Laglginill dig jlhidl wilho

g Jalll (ribg ribog Gigull [Bljog cileolll 45 (nd Linglgibill (g Jlailll wuilho/culang clivi] pydill 1o (nd ity
Liaglgitill Jaig jlaistll uibgll il cLiil 3yidg Linglgisill

oo byl jjerw éaclallg dilgoll cilwluullg p kil agag a0 Linglgiaill Jdig jlailll (nibgll ciiball (e il jLb I Gl g
&igadlg (3l Linglgiqill cilaaaog wlislall Jio) jlak il acai (il énlallg dolall &luwgallg Lgaolyg (olall éoayl sluwdo
Ayl wigill ag ol (nd dagdaoll dalall g g Linglgiaill (na jloiiwill acag uilailll Jgoill ¢iluwgog

blwglllg plall clhdll wa ggguall LS Go pcall Jugd ad Linglgiaill Jdig jlailll (nibgll ciiboll cliil al apba piaall g og
Lawoualadll

it ayioll g il (e) Linglgisill g o isll s ibgll wuiol elitil & mioll JiLuoll pi03 d-alloal cilulull o5 (rorig
(il




lpiog «iligiwo dac (nle 34T plaiy Unglgiaill Jaig jlaill (nibgll ciholl dhiul aca (naiiyg

gujLitall (g drwitoll dajoall Jdig dclinll g o ggleill claloll aowi (il duouhiillg duigilall phill gvg JUA go i oghaall -
‘eaolall gi plall clhdll o dlgaall

ranlall ailspill go gglaill (uisbl dwwgo jalga @la JUa go ialaolall -

olall clhall clils -

‘agaill oy -

wuglgiaill Al aluag ddaall dsolall igadl dylaidl lgalal aia JUa go (ol glhall alils -

JLéii jjaig dpaall dyalall dylalall cilwlul g ogs &gyl j5log Glaolll (né Linglgiaill JLéi wuilas walhiw L3 (e dgllcg
ugpaill @ e clacll aydillg ondill alelpa] g o hyyllg sl (I Linglgiaill

ailgill calBaailall

Linglgiqill Jdig jlaiyll (ibgll uiball cli] Jasiuw jLaialg banill ade dallaa) ailalyiall o aac pydill lie (ié pad

Liaglgi4illg pgloll d oghio (na adill dalyj gaaiiwg {niljiwl jLb| g hgl daclg Gllhil a hdi Linglgibill J-di ilho dAriig
.Jlb_':;uﬂlgwnm_m.o'" g (oadol dunil |ujjﬂ|iom.:.oJ"" | duoypinill elganll go dlwlu (0gi caguug jlaill dhli il Jugai (e jlailig

alnidll (e hwgiog pnd (ull pili g o alsjidall 34aii o6 131 2l (le agai (il adlgall g0 ayaall elia i (ua el go Log
ailoaallg wilaiiall oo iljalnll dalyjg ‘aalarall doydll cala pLill dbnuiil dalj iyl jgol g o Jdbdulll e Jouitig . ibgll
pitball (i 01 jloiiwlll éabyjg ‘Lyidi ploioll Gilill Joc gopé alaylg féaaallg dugyglllg dupall dyalaill Glguwlll () dp il

Jugagall Guawigill (o dgoalll dpam guAacg sigill @JLQ'L’LmiJI JLall guiy ploi jlaiiwlll opag

lie alingi (e cliy gplall (aliill glhallg ¢igayl p5log cilaolallg doganll (wa jlydll gailn wyni ol 13] il Lia (diig
e pron il () (nagabuloll paé aggall Goo piiAll i a (icig e Lo4 duphaoll adl joiwi i J-ainoll ¢-od il
asLirall dopall guigi cagai caguw Al eguulg adaic pundll (naall (g dldelall ayylantl ailgall aic blialg gulig duapa alibs

.daclgll wiladgillg ayauldill lgdlguwi (g dloinall drwaliill Labljo L)y 2 daig waollall (ylaill dlioll (aa

JLao (ua dyollallg apadalll Jgadl g 2l @ g Jal go agpall J4 joiiw gl ppdill 3o (ué guog 2 dioo go Lo guigil gaa
G g3 il Lp!l dunglgifill wiljlaitlg dyolall ailaliiall pboo Gi yliiclll (na 331l g o . aglgifill jlailllg (olall Coayll
«ruwgollg (napall gugiuoll (nlc arwlwi auni aa5gallg digall Glbla il ajla) gla ad gog .aiull (ilcg goinall d







