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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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A Summary

This chapter of the report aims to present the status of the technology transfer and innovation in Lebanon, in its
various aspects and diversity. It starts with a presentation of the status of innovation, at the level of the Lebanese
universities, and the level of the active scientific research institutions, in both public and private sectors. This is
followed by a review of the past initiatives in the fields of scientific research, technology and innovation, including
the running programs, the established investment support institutions, and other initiatives such as conducting field
surveys and studies aimed at highlighting the relationships between universities, research and society in the country.

This chapter then presents the current status of the national system of innovation and technology transfer, with
reference to a major introductory meeting on 15 October 2015: the first national workshop on the establishment of a
specialized national office or unit for the transfer of technology. It concludes with a proposal to establish the National
Center for Technology Transfer in Lebanon. This chapter includes with a Map of Science, Technology and Innovation
in the country.

A- Indications of Innovation in Lebanon

A.1 At the Level of Universities

1) The Lebanese National University is the biggest university in the country (30% of technical research is conducted
in its premises).

2) Saint Joseph University was the first to introduce technology incubators, named “Berytech Techno-Pole”, in order
to take the results of the university research to the stages of commercialization, marketing and creation of economic
value. Berytech expanded over the years to several sites in Beirut and other regions, including the “Beirut Digital
District”. At the same time, Berytech created two funds Berytech 1in2008 and Berytech 2 in 2014.

3) The American University of Beirut started in 2014 in collaboration with a number of other Lebanese universities a
series of applied programs aiming at facilitating the transfer of research graduate students to the business world, by
starting their own businesses instead of looking for a job in existing enterprises. These programs include: training and
coaching, clarification of the legal and practical issues related to intellectual property rights, harmonizing researchers
with investors, facilitation of formation of teams, and networking with related institutions in Lebanon and abroad. The
University aims at transforming these programs into an independent incubator, similar to Berytech. The beginning
was with the establishment of the “Creative Research and Innovation” Center.

4) The Arab University of Beirut established the Center for Entrepreneurship in order to promote a culture of
entrepreneurship among university youth, and prepare them for a practical life in the Lebanese economy by identifying
and connecting students with entrepreneurial orientation, and providing them with skills and knowledge at all levels
for entrepreneurship.

5) There are promising initiatives in some other universities to establish programs that can be considered in the
context of technology transfer.




A.2 At the Level of Scientific Research Institutions

A.2.1 Public Sector

1) The National Council for Scientific Research has provided scholarships for doctoral students abroad, established
the program of supporting scientific research and the human capacity development program. Several research
centers were established, and human and social sciences were added to the basic and applied sciences identified
in his mission at its inception. In all its programs, the Council adopted a policy of close cooperation with the main
universities in Lebanon and abroad, including various ministries and governmental institutions, international and
regional organizations and bodies operating in Lebanon, as well as many bilateral and multilateral cooperation parties.
It also launched a number of programs to support the integration of scientific research outputs into the production
and service sectors, including the Lebanese Industrial Research Achievements program, the Science, Technology and
Innovation Policy program and the Joint Research Unit program. Recently, the Council oversaw the study of creative
innovation survey in industrial establishments in Lebanon.

2) The Lebanese Agricultural Research Institute is an independent public institution operating under the tutelage
of the Minister of Agriculture. It has 12 centers and research stations spread throughout Lebanon, covering various
topics with direct impact on agriculture, and employs a group of highly specialized experts in practical agricultural
issues.

3) The Industrial Research Institute is was established as an independent public institution managed by a board
of directors headed by the Minister of Industry and comprising representatives of the public and private sectors. Its
tasks are to carry out industrial and scientific studies, research, testing, calibration, inspection and compliance with
standards for goods and persons. The Institute provides training and consulting to laboratories, at the national and
regional level, on all issues related to accreditation. It has 14 laboratories. The Institute has established in 2012 the
“Center for Technological Innovation” to link industry with research, promote innovation, and help entrepreneurs of
young entrepreneurs in their manufacturing projects. The Center provided financial support and organized workshops
and training programs in the fields of intellectual property, product development, technology transfer and other
fields of innovation. In the period 2012-2015, the Center managed the “Innovation Vouchers” project to enhance the
competitiveness of industrial enterprises in Lebanon, particularly those of innovative industrial nature, by providing
grants to support the research and development phase of selected projects on a competitive basis.

4) The Ministry of Economy and Trade oversees a number of departments, activities and programs that affect the
Lebanese economy and technology transfer issues, including: the “Patent Protection and Trademarks Registration”
department; the “Economic cooperation programs with the EU”, and international cooperation in general, including “
The Lebanese Excellence Award “, the establishment of incubators in different regions of Lebanon; and the supervision
of an” electronic portal” to communicate with all stakeholders in Lebanon.

A.2.2 Private Sector

Private Science & Technology institutions have rarely been interested in research and development, and have rarely
R&D units in their structures. Moreover, there are few economic institutions that cooperate with university institutions
and research in keeping up with the latest developments in technology in the world, since they mostly rely on the
import of technology from abroad. However, in the last two decades, various programs and institutions have begun
to emerge to support innovation in economic activities

1) The members of the Association of Lebanese Industrialists produce more than 80% of the Lebanese industrial

production and more than 90% of the industrial exports; they include the major industrial establishments in terms
of production volumes and R&D activities. The Association undertakes many activities and programs and prepares
studies and working papers submitted to various bodies and on various occasions. The Association is a key partner
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in the Lebanese Industrial Research Achievements Program, along with the National Council for Scientific Research
and the Ministry of Industry.

2) The mostimportant objectives of the Lebanese Inventors Association is to provide the financial and moral impetus
to achieve scientific and technological progress and to activate creative activities in order to serve the development
of Lebanese society; to encourage and support creative initiatives and technological innovation at the national level;
to protect the interests of inventors in general and their representation in Lebanon and abroad; and to enhance the
position of inventors through the acknowledgement of the social and economic benefits that the country may derive
from their inventions and innovations. Despite the ambitious goals of the association, its social and economic impacts
remain limited.

3) And among the other supporting institutions in Lebanon that can also be mentioned: Science and Technology
Park in Tripoli, Beirut Digital District, Amideast Lebanon, Badr Young Entrepreneurs, Endeavor Lebanon, UK Lebanon/

B.1 Programs

1) Therecommendations of the Science, Technology and Innovation Policy program have included recommendations
for priorities for scientific research in the various Lebanese institutions; other recommendations aimed at deepening
the relationship between researchers and stakeholders in Lebanon; and increasing human resources for R&D; and
increasing funding by public, private sector and regional and international donors.

2) The Lebanese Industrial Research Achievement program is one of the early initiatives to strengthen the partnership
between universities and industrial institutions in Lebanon. It was launched, in the 1990s, by the National Council for
Scientific Research in partnership with the Association of Lebanese Industrialists and the Ministry of Industry. The
program had scored many achievements, including: The number of projects presented are more than 500 projects,
including about 150 projects that found their way into the Lebanese industry, and the signing of memorandums of
understanding between the program and the participating universities, which brought the program to an advanced
institutional stage allowing the definition of the responsibilities of each participating party. However, the program
faces a number of obstacles, including: the lack of confidence between the industrialists in general and the university
institutions, as shown by the lack of industrial institutions participating in the program, and the small number of
university professors/researchers who participate in the program for lack of clarity of the incentives they can achieve,
especially that most universities currently do not recognize the value of the professors’ participation in this program.
Proposals to remove obstacles include: the possibility of including the participation of the professor in the program
within the promotion policy at the university concerned; the possibility of allocating rewards / fees to the participating
professors; and the allocation of financial incentives for students who are exerting more effort in industrial projects.
The National Center for Technology Transfer is expected to contribute further to this program.

B.2 Investment support institutions

As in the case of supporting institutions, there are many investment support institutions in Lebanon that vary greatly
in their tasks and frameworks. The most important are:

1) The Central Bank allowed commercial banks to provide soft loans and investments to start-up companies without
high guarantees - from deposits that are placed in accordance with the law in the Central Bank without interest - in
exchange for these banks owning part of the company concerned under certain conditions. The program covers




innovation industries, green economy, medical and health tourism, chemical industries and oil and gas industries.
By the end of 2014, Lebanese banks had provided US$ 200 million under this program, including participation in the
capital of the beneficiary companies.

2) Kafalat is a financial institution of general interest that seeks to support small and medium enterprises by
guaranteeing soft loans to these institutions from commercial banks.

3) The Economic and Social Development Fund is a joint program between the European Union and the Lebanese
Government represented by the Council for Development and Reconstruction. It started in 2003. This fund provides
secured loans, through commercial banks, to many small and medium enterprises throughout Lebanon, to facilitate
financing necessary for the operation and expansion of their businesses. This fund aims to provide loans with the best
conditions and with minimum bank or real estate guarantees. The Fund provides a number of business development
services, including assistance to small enterprises in the development of their business and budget plans and the
movement of liquidity in their business.

4) There are other financing institutions in Lebanon, the most important of which are: Cedrus Venture, Middle East
Venture Partnership (MEVP), Lebanese Business Angels, Bryan Patricks, Berytech 1 and 2 funds, MEVP, IMPAC Fund,
LEAP Ventures, USAID, MIE, and International Finance Corporation (IFC).

C- Other Initiatives

C.1 Field survey of innovation in industrial establishments in Lebanon

In 2012-2013, the National Council for Scientific Research supervised a field survey on innovation in Lebanese
industrial establishments. The results of the survey were mostly identical to previous industrial surveys, but added
important indicators of creative innovation in industrial establishments in the recent period. The field survey indicated
that most of the Lebanese industrial establishments are small and medium-sized enterprises owned and managed by
industrial families that are cautious in their investment and expansion of these investments. They were established
with the technologies of the 1990s without serious efforts to develop the installed technologies. It pointed out that
most Lebanese industries are light consumer industries targeting the local consumer market that does not require
renewal; while most of the creative innovation activities have been concentrated in export-oriented institutions. The
survey pointed out also that the Lebanese industrial institutions do not lack the sources of funding to spend on
creative innovation activity, but the disbursement in this area is still very small for several reasons.

C.2 The missing links between Universities, Research and Society

In 2013, the ESCWA Center for Technology and the National Council for Scientific Research published a report entitled
“The missing link between universities, research and society in the Arab region” to study the factors of disconnection
between researchers and the academic body on the one hand, and the sectors of production and services in particular
on the other. Most of what is stated in the report applies to what is happening in Lebanon. The report summarized the
most important factors of this interruption including: (i) a weak culture of research and investigation in the community
in general and of creative innovation in particular in the services and production sectors, (ii) the absence of a culture of
“community research” to identify the urgent societal needs and to seek practical solutions to them through R&D and
innovation, (iii) lack of a culture of connection between societal needs and research objectives, (iv) most researchers
rely on their own situations to prioritize research, (v) most researchers continue to pursue their research at the doctoral
level instead of looking at community needs priorities around them, (vi) “Promotion Policies” in most Lebanese
universities that focus on publishing in refereed global journals and do not value the relationship of research in
universities with meeting societal needs, (vii) weak financial expenditure on scientific research, (viii) weak financial
and moral support for the transfer of the outputs of the university research from the stage of successful laboratory
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model to marketing and commodities and to the service of the final beneficiary, and (ix) absence of national policies
linking research and innovation to society and the national economy.

It is clear that this report addressed many issues related to knowledge production and its transfer from the sources
to the service and production sectors, as well as the obstacles to the transfer of knowledge from research to
commercialisation and economic application. While the National Technology Support Center is not expected to cover
all aspects of the “gap” referred to in the report, it is expected to play an important role in bridging some of this gap,
at least in terms of coordination, collaboration and networking among different stakeholders in the country.

D- National System for Innovation and Technology Transfer

There is no effective national system for innovation and/or transfer of technology in Lebanon, but there are many non-
interrelated institutions that can, in general, paint a blurry picture of such a system. The role of the National Center for
Innovation and Technology Transfer will strengthen the relationships between these institutions of “stakeholders” and
establish and coordinate a network of contacts, including the establishment of an “electronic gateway” that facilitates
continuous communication between them and to promote practical cooperation in their activities. The institutions and
stakeholders in the establishment of the National Center for Innovation and Technology Transfer in Lebanon, include:
scientific research institutions and programs, public and private institutions supporting innovative innovation, such as
incubators, technology parks, research and development financing institutions and investment in technology.

E- First national workshop on the establishment of an office or a specialised
national unit for the transfer of technology

A national workshop on the establishment of a specialised national technology transfer office or unit was held on 15
October 2015. The recommendations were as follows: establishment of a central coordination unit for the transfer
of technology among Lebanese stakeholders based in the National Council for Scientific Research, which plays the
role of “Facilitator”; establishment of a network linked to the central unit, including all stakeholders (universities,
international organizations, industrial and other production sectors, the Central Bank, ministries, and related financial
institutions); at the legislative level, special care in patents and the registration of intellectual property protection and
the enactment of updated legislation in this area; formulation of a partnership for cost sharing of patents registration
among all concerned parties while preserving the rights of all parties, including students; working on converting
patents into products; inviting universities to develop new policies for the promotion of professors taking into account
their participation in the service of society, and the application of the new law of higher education at universities; and
the enacting of legislation that would encourage industrialists to create research units in their institutions.
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F- National Center for Technology Transfer in Lebanon

The National Center for Technology Transfer in Lebanon is expected to maximize the benefits of various existing
programs and activities, to mainstream its achievements to stakeholders and to coordinate among the various actors
in this field. The Center is also expected to develop closer cooperation between scientific research institutions and
the economic and social sectors in order to develop a culture of research and innovation. It is a national tent that
coordinates various efforts and seeks to create effective partnerships between all stakeholders in Lebanon.

A Science, Technology and Innovation Map for Lebanon was drawn.
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Chapter 2

National Technology Development and Transfer System Gap Analysis

1. The System Approach

Understanding the national innovation landscape is a challenging task, given the fact that many actors, institutions
and organizations are involved. One way to deal with such complexity is to start by modeling the situation; i.e.
developing an understandable and accurate representation of reality.

An innovation system can be considered as an agglomerated interaction of private and public organizations that
collaborate according to institutional rules and relationships that contribute toward the generation, usage and
diffusion of knowledge. In this interaction a variety of actors (individuals such as researchers or simple inventors,
or institutional such as universities, industries ...) are exchanging information, knowledge and money through a
series of flows and processes such as Research and Development (R&D), Transfer of Technology, Funding,
Licensing, Intellectual Property Rights (IPR) protection,with the aim of economic growth, national sovereignty
or addressing societal challenges.

Two approaches can be considered: The Top Down conventional approach or the Metric or Analytical
approach.

The Top Down Conventional Approach. Many analysts and experts, when dealing with these issues, start by defining
a strategy and proposing a set of recommendations; this approach can be found in many governmental meetings in
developing countries. Based on these recommendations a set of policies are designed but rarely are implemented
because of various socio-political obstacles. One of the reasons for the failures of such an approach is that the act of
designing these strategies is rarely performed at the highest level involving all stakeholders. A second drawback is
the difficulty in linking these strategies with the real-world situations preventing the implementation of said policies
from reaching the goal or vision initially set down by the decision maker.

The Metric or Analytical Approach. This approach is based on a set of indicators. Benchmarking these indicators
with the best practices gives potentially the needed insight to identify weaknesses, gaps and eventually the areas
in which efforts should be concentrated. This approach can be most useful in a process of monitoring and
evaluation of an already functioning innovation eco-system.

In developing countries like Lebanon, directly applying the “best practices” approved by the World’s most
prestigious consultancy companies with the aim of improving ranking and indicators like patent numbers and R&D
intensity is not necessarily the right path to take. Such an approach risks simply mimicking other nations whose
conditions are far removed from Lebanon’s.

In the case of Lebanon where an innovation eco-system is yet to emerge, a system approach is more suitable. It
allows to take into consideration the complexity of the national innovation landscape and a better understanding of
the interrelations between the various elements at different levels. This does not mean that metrics, indicators and
benchmarking will be neglected; but rather, it means simply that the focus will be on system model.

The system approach, by taking into consideration from the beginning all stakeholders and actors involved in this
matter, as well as the different processes thereby, has a greater chance of operationalizing diverse recommendations
and policies.




|, 1 The o Pillars of the National Innovation System

The National Innovation System (NIS) is modeled as a set of five pillars or five sub-systems:

1. The Innovation Supply Side, performing the Knowledge Generation and Technologies Production function.
2. The Innovation Demand Side, performing the Knowledge Diffusion and Market Absorption function.

3. The Linking Intermediaries responsible for the Knowledge and Technologies Transfer.

4. The Innovation Ecosystem which include the Human Capital and the Business and Financial Environment.

5. The Policy Framework setting the Government role and interventions.

In order to fully understand the innovation system, it is also important to identify and categorize the different actors
and the different processes in which they are involved to perform their innovative activities and achieve their mission.

Many previous studies have been focusing on one aspect or one element of the system. Being wholly science-centric
focusing on the supply side or wholly consumer-centric focusing on the demand side is not the most efficient way
of dealing with innovation as an integrated system. Both sides, the supply and demand sides are equally important.
Essentially, they need to be linked through a web of actors and intermediaries interacting together to improve the
overall performance of the system. This is precisely what is proposed in the next sections.

Is Lebanon Ready for the Knowledge Era? In the case at hand, due to limited resources, priorities should be identified
and a plan of action devised accordingly. However, given that the knowledge economy is still in its early stages it is
advisable to adopt an experimental rather than a strictly planned strategy. This approach allows for greater flexibility
and adaptability to an uncertain and fast moving economic and technological environment. This approach requires
a strong supply side sub-system. It may also fit more the “Lebanese mindset” and perhaps this fit is really its most
distinctive strength.

1.2 The Innovation Actors
Fundamentally, innovations are carried out by three types of actors:

The Makers. This includes actors involved in the knowledge production who are producing the services or
products at any stage of the fabrication. This category is comprised of universities, research centers, but
also the innovative SMEs and large size companies. It includes also Innovators who use their creativity and
knowledge or skills. Their source of ideas is mainly located in scientific research.

The Enablers. This includes actors involved in providing a functioning innovation system such as the
government with its wide variety of agencies responsible for establishing and enforcing rules, regulations and
laws, the financial institutions responsible for allocating funds, the intermediate entities responsible for
business support and development.

The Users. Among this category we find the entrepreneurs who exploit new technologies to propose new products
or services and disseminate them, Startups, SMEs, Large firms, government as customers.

1.3 The Innovation Supply Side - Knowledge Generation and Technologies Production

Issues related to the supply side of the NIS are those concerned with the development, allocation, organization and
management of the resources required to perform scientific, technological and innovation activities.

The main purpose of the supply side pillar is to advance the knowledge frontier, develop new technologies, improve
the human capital, including generating the specialized scientists and the skilled technicians required to innovate
efficiently.
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Often and especially in new entrants to the knowledge economy, the production of knowledge and new technologies
is neglected. This is evidently the situation in the Lebanese context. One may argue that a small country is unable
to compete at the knowledge production level and should therefore adopt a strategy focused on providing services
and satisfying well identified demands. For this reason, the supply side of the Lebanese national innovation system
should not focus on knowledge production. Lebanon should instead prepare generations of well-educated people
who can best serve the global economy regardless of the needs of the Lebanese economy and the wants of its society.
Lebanon should plant the foundations for a real knowledge economy that might provide, in the long run, prosperity
and sovereignty.

1.4 The Innovation Demand Side - Knowledge Diffusion and Market Absorption

According to J. Edler, demand side innovation policy™ is “a set of public measures to increase the demand for
innovations, to improve the conditions for the uptake of innovations or to improve the articulation of demand”.

It is all about encouraging potential buyers, whether individual users, enterprises of different sizes or government, to
ask, adopt and pay for innovative solutions, new or improved goods and services satisfying their needs and wants.

In Lebanon and Arab countries at large, the national policies and the experts’ discourses have been focusing on the
supply side. Creating synergies between supply and demand sides is instrumental for the success of the NIS.

The demand side of the NIS is determined by three major types of actors: Entrepreneurs, SMEs, and Government.
Entrepreneurs are mainly looking for new ideas, services or products to open new market opportunities. SMEs are
more interested in improving the performance and efficiency of their industrial activities through new equipment,
packages, services, etc. Governments are also important actors in the demand for innovation through their
procurement policies. It is very important to distinguish between these three categories of innovation users because
they require different policy instruments to support them (the focus of this chapter will be mainly on Tax incentives
addressed to SMEs in Lebanon). For entrepreneurs, access to finance and expertise are basically very important and
this will also be discussed in this chapter.

1.5 The Linking Intermediaries - Knowledge and Technologies Transfer

The Knowledge and Technologies Transfer (KTT) pillar of the NIS is perhaps the most obscure and confusing component
especially in the Lebanese context where the integrated NIS is yet to emerge and where each component is practically
disconnected from the others. The KTT function, the list the actors involved and the factors affecting the quality of this
function will be described next. More specifically, the conditions for universities and enterprises to engage in KTT, the
role of IPR, the most successful policy will be examined.

Defining Technology Transfer. The KTT is being identified as a function distinct from the pure “Technology Transfer”
or “Technology Transfer and Commercialization”.

The term “Technology Transfer” refers to the movement of know-how, skills, technical knowledge, procedures,
methods, expertise or technology from one organizational setting to another™.

While Technology Commercialization, also known as Research Commercialization, refers to the valorization of research
and intellectual assets by industry, or the process of taking an idea to market and creating financial value. It implies
the selling, licensing of, or contracting of technology services, intellectual assets, and related-knowledge into spinoff
creation and R&D collaboration™.

Critical Importance of KTT. KTT is perhaps the most critical function in the innovation system framework. It is critical
for linking and connecting the supply side represented by the knowledge generation actors and the demand side

" Edler, J. (2007), “Demand-based Innovation Policy”, Manchester Business School Working Paper, No. 529.

® Roessner, J.D., (2000). Technology transfer. In Hill, C. (Ed). Science and Technology Policy in the US: A Time of Change.
Longman, London.

6 Zuniga, P and Correa, P (2013). Technology Transfer from public research organizations: Concepts, markets, and institutional
failures. The Innovation Policy Platform — Policy Brief. Retrieved on January 18, 2016 from https.//www.innovationpolicyplatform.
org/sites/default/files/rdf_imported_documents/TechnologyTransferFromPublicResearchOrganizations.pdf




represented by the firms, enterprises and the market at large. In the absence of such function, the system will remain a
set of unconnected components with no possibility to achieve its mission, reach its objectives and allow the nation to
compete globally. Any strategy neglecting this crucial aspect is vowed to inefficiency and total failureFigure 1 shows
the stages of the fabrication process, the investments needed at each stage and the type of investors involved.
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Figure 1. The Different Stages of the Fabrication Process

The different stages of the fabrication process are the following:

Early Research. Contributions are made to foundational science and knowledge, typically to research
institutions at a laboratory scale, with limited immediate commercial returns. The knowledge and information
produced tends to be of benefit globally and are hard to keep secret and can be easily disseminated at low cost.

The new knowledge is deployed to the real world via pilot, demonstration and first commercial-scale
projects. These activities demand research bodies or firms take on significant risk as the technology requires
proof in the intended operating environment and may not turn out to be cost competitive at first, even in cases
that later turn outto be commercially successful. Some studies call this phase ‘the valley of death”, where most
technologies fail either technically or financially'.

Market Uptake. From the moment new knowledge becomes realized in a tested product or service, it is then
sold to the open market. Technologies at the market uptake stage are able to compete with other mature products
in the marketplace, with successful instances being associated with falling costs as market share expands.

1.6 The Funding Process

The integration of the fabrication process and the funding process is shown in the Figure 2 below. This dimension
of the NIS is of the highest importance since the access to funds is required at all stages, from inception to market
uptake. Failing at any stage will kill irreversibly the whole process.

The funding process is summarized into two main stages, 1) the Seed Round/ Angel Round, and 2) the Venture Capital
(VC) Round:

The Seed Round / Angel Round. First of all, the Seed Round is considered the stepping stone in the funding
process. Seed capital is defined as “the initial capital used to start a business and often comes from the company
founders’ personal assets or from friends and family” e,

7.Grubb, M. (2004). Technology innovation and climate change policy: An overview of issues and options. Keio Economic Studies
41(2), p. 103-132

'8 Investopedia. (2015c¢). Seed capital. Retrieved on December 14, 2015 from http.//www.investopedia.com/terms/s/seedcapital.asp
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During this stage, the money that is usually given is of small amounts because the startup is still in the idea generation
stage and is considered a high-risk investment at that point by potential Venture Capitals (VCs)™. The seed capital is
required for R&D and to cover primary operating expenses until a product or service can start generating revenue.
Ultimately, this helps in attracting VCs for the later stages which would need higher funds. There are multiple
approaches to generate funds in the initial stages of development. One example is crowd funding, which is quickly
becoming an important source of funding for seed-stage startups. Another example is a seed-stage “super angel” or
an Angel Round. An Angel Round is considered part of the seed round. These usually refer to funding below US1$M.
An investor in this round, referred to as an Angel Investor, is a wealthy individual who provides capital for a startup,
usually in exchange for convertible debt or ownership equity. On average, angel investors receive about a %15 post-
seed equity position in startup companies?. Seed-stage startups can further approach incubators and accelerators for
initial funds. Even though those two terms are often used interchangeably, there are key differences in the way each
one is structured?'.

The Venture Capital Round. Once the startup has gained enough traction with users, VCs are approached. By
definition, venture capitals are “startup or growth equity capital or loan capital provided by private investors (venture
capitalists) or specialized financial institutions (development finance houses)”?%. They are also referred to as “risk
capital” as they specialize in high risk financial enterprises. There are multiple stages within process of receiving a
venture capital fund. In the course of raising capital, entrepreneurs will go through a four-phased investment-decision
making process:

i. Screening - considered as the first call and/or the first meeting between the associates and/or one or two partners
with the VC. At this point, the investors evaluate the risks of the investment, the market size and the industry. These
factors will help to determine if the startup and the idea proposed is a fit with the VC’s fund size and investment goals.

ii. Socialization - VCs that are interested and excited with a startup’s pitch and potential of the startup will mostly
call for a second meeting in order to share their knowledge with other members of the firm. During this meeting, the
startup team will pitch their ideas again but to a wider number of individuals, but not the entire VC firm. If this step
proves fruitful, then the team moves onto the diligence phase.

iii. Due Diligence - Research is conducted in order to evaluate the team, the market, the product roadmap and
sales. As this process moves forward, VCs ask the team for clarifications on the market size, defensibility, risks, and/
or competition. Deal structures are discussed at this point and the deal terms are outlined. Afterwards, a meeting is
called upon with all the partners in the VC, referred to as the “Partner Meeting”. The team should be briefed on all the
diligence materials needed of them, key questions, and deal terms.

iv. Decision - VC either provide deal terms to make decisions on their own or go through a voting procedure to seek
approval for investment. Once approval is granted, a term sheet is prepared and the VCs must then convince the team
(entrepreneur) to sign the term sheet and essentially partner with the firm?.

Breakdown of Funding Rounds

Series A - first level of VC involvement?. Funds in this category fall approximately between US$2M and US$10M%.
Typically in exchange for the funds provides, the VC takes about 10-30% ownership equity in the startup. Some equity
schemes can reach up to 50%. The equity scheme decided on is referred to as “preferred stock”, which is the first stock
that is issued after what is distributed among the startup team members (partners and co-founders, friends, family
and angel investors).

19 See definition below.

20 Ahmed, R. (2015). What is the difference between an angel, Series A and B round of funding? Retrieved on December 14, 2015
from https://www.quora.com/What-is-the-difference-between-an-angel-Series-A-and-B-round-of-funding

21 Forrest, C. (2014). Accelerators vs. Incubators: What startups need to know. Retrieved on December 14, 2015 from
http.//www.techrepublic.comyarticle/accelerators-vs-incubators-what-startups-need-to-know/

22 Business Dictionary. (2015). Venture capital. Retrieved on December 14, 2015 from http.//www.businessdictionary.com/definition/
venture-capital.html!

2 Tunguz, T. (2014). The four key steps in startup fund raising processes. Retrieved on December 14, 2015 from
http.//tomtunguz.com/vc-process-stages/

24 Unless there is a highly promising high technology startup that attracts VVCs in the seed rounds

2 Funds depend greatly on the firms and the stage at which the startups are at. Some firms give US$500K for example.




Series B - advanced level of funding where higher amounts of capital are received from the VCs and possibly other
institutional investors. At this point, given the high value of funds given, previous Seed and Series A ownership
percentages are diluted proportionately and the Series B investors typically receive 33 % equity position in the startup.
From this point, startups have already gained enough traction in terms of product development and have understood
the key factors at play in the market in order to move on to the monetization phase. Series B is an intense and rigorous
step which requires high levels of scrutiny and due diligence, not to mention legal resources.

Series C - final level of funding after the startup has proven success in the market place. This is undertaken when
a startup is aiming to expand its market share, acquisitions, or to develop new products and services. Once this is
completed, an Initial Public Offering? (IPO) is conducted and the VC firms plans on executing its exit strategy from the
company. Exiting typically takes seven years to complete.
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Figure 2

As indicated earlier, the integration of the fabrication process and the funding process is shown in the Figure 2
below. The figure shows the stages of the fabrication process, the investments needed and each stage and the type
of investors involved.

1.7 Policy Framework - Government Role and Interventions

Because innovation is critical, getting innovation policies right is also critical. As such, policymakers need to be able
to differentiate, select and continuously adjust a strategic mix of innovation policies. The focus here is only on the
policy framework and it will be examined more carefully.

Normally, and historically, the innovation activities and operations are not the natural and immediate consequences
of market logic alone. In most developed countries the intervention of the government through a set of policies
is critical for the success of any national innovation system and ought to lead eventually to the prosperity,
sovereignty and competitiveness of the nation. This is also a point to consider in the Lebanese situation.

The role of government is to facilitate the process by:
Supporting innovators through appropriate incentives and mechanisms, including, chiefly, the macro context
Removing obstacles to innovative initiatives
Encouraging the emergence of responsive entrepreneurs

Forming creative and receptive populations through an appropriate education system.

The aim of innovation policies is to foster the development of technologies that do not yet exist and where the
business models and markets are as yet unknown. Organizations capable of inventing these technologies must be
attracted or built and the result of their labor must be channeled into economic growth.

26 |PO is the first sale of stock by a private company to the public. IPOs are often issued by smaller, younger companies seeking the
capital to expand, but can also be done by large privately owned companies looking to become publicly traded.
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Hence - given the very real nature of innovations - it is not necessarily advisable to rely on any long term planning
processes, rather continuous adaptive experimentation, flexibility and responsiveness seem the most appropriate
features policy makers should consider for a successful innovation framework. Therefore, “policy makers need to
rapidly develop new initiatives, cancel those that don’t work, scale up those that do, and then, as new industries
grow, continue changing their initiatives in a highly adaptive process”. Only then will policy makers keep pace with
the industry, market and economy’s dynamic needs and capabilities.

Innovation policy is therefore defined by legislative intervention to support the generation and diffusion of new
products, processes or services. This encompasses a broad array of policies, programs, and initiatives, foremost of
which is the “national will” to create an environment for successful innovation. Policies of course do not operate
in a vacuum.

Innovation policies ofthe past were profit oriented, and nationally focused. Today it is widely recognized that meeting
challenges, ranging from environmental concerns, water availability or energy security, to caring for vulnerable
populations, providing health and quality food, depends on innovation that seeks to simultaneously generate social
value and economic value.

In the Lebanese case a clear national strategy, prioritizing sectors, technologies and markets, is practically
nonexistent. Therefore, it is perhaps more realistic to maintain a competitive advantage based on continuous and
rapid responsiveness to a rapidly changing economic and technological environment. Hence, innovations and
new products must emerge in a situation of solid support. Bottlenecks should be identified as swiftly as they
arise and adequate policies should be immediately developed to relieve them.

1.8 The Integrated NIS Model
When putting all the elements together, a representation of the NIS is given below in Figure 3. This model shows
the different components of the NIS. It is worth noting that any system is part of a certain context and immersed

in a specific environment. Hence it is worthwhile to consider the level of openness of any system including the NIS.

In this context, openness means to what extent the NIS:
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1. relies on international cooperation for research development and support;

2. will rely on foreign investments;
3. is geared towards exporting goods; and,
4. supply side is taking advantage of Diaspora or Expatriates.

2. Lebanon’s Innovation Profile

The analysis of Lebanon’s innovation profile relies on different documents?” supported mainly by CNRS and ESCWA in
addition to other reports and studies such as the innovation survey conducted by CNRS and supported by the World
Bank between 2012 and 2013. The information and data provided by these documents were harnessed and inserted
into the NIS model, in addition to other information collected directly from key informants.

In order to analyze the Lebanese innovation system and identify the weaknesses gaps and flaws, the failure model
approach was adopted. This section will describe two types of failure, the market failure and the system failure. It
will also provide a contextualization of these types of failure for the Lebanese situation.

At first, the score and ranking of Lebanon with respect to two main indices the Global Innovation Index (Gll) and
the Global Competitiveness Index (GCI) will be examined. This will give a preliminary quantitative account of the
weaknesses and strengths of the various aspects of the Lebanese National Innovation System (LNIS).

2.1 Market Failure

This is the traditional justification for failure theory?®. The main argument is that knowledge is defined as a public
good, which means that knowledge that is produced can and will be used by other actors (and externality). The
creator of knowledge cannot appropriate all its benefits alone. This leads to sub-optimal knowledge production,
as private returns are lower than public returns. The role of public policy therefore is to provide incentives
for knowledge production in public organizations, to give financial and other support to encourage knowledge
production and innovation activities in firms and start up activities and to create framework conditions (through
intellectual property rights (IPR)) that grant a temporary exclusivity for the commercial use of intellectual property
(IP) as an incentive for innovation generation and exploitation. There is a virtue in this only when the private
sector is nationalist or when it deploys the use of publicly funded knowledge in national production as opposed to
transferring abroad. The transfer of nationally subsidized know-how abroad represents a fiscal leakage.

2.2 System Failure

The generation of knowledge and innovation is a collective and interactive endeavor, it needs broad capabilities
and relies on exchange, cooperation and interaction so that complementarities and specializations can be
brought together, both for the production of knowledge and innovation as well as between producers and users.
It also needs supportive and stable framework conditions. However, cooperation is costly and risky and demands on
capabilities are constantly changing.

System failures are those limitations in a system that stand in the way of providing the right framework conditions for
innovative behavior (including market creation through standardization and piloting), the appropriate capabilities to
create and use innovation and the right opportunities and abilities to interact and cooperate (on the supply side and
between producers and potential users of innovation). The system and its actors thus need support to overcome those
failures, through build-up of capability, through provision of intermediation and training, and through programs that
support interaction and cooperation. The open system of Lebanon is over-determined by more powerful systems and
it is the degree of openness that regulates the autonomy Lebanon will have over instituting its innovation policies.

27 prepared by Hanafi, S. and Arvanitis, R. (2014). The broken cycle: Universities, research and society in the Arab region. CNRS,
ESCWA, and IRD

2 underpinned by Nelson, R. (1959). The simple economics of basic scientific research. Journal of Political Economy 67, p. 297-306.
University of Chicago Press and Arrow, K. J. (1962). Economic welfare and the allocations of resources in invention. In K. J. Arrow
(Ed.), The Rate and Direction of Inventive Activity, Princeton University Press, Princeton, NJ, p. 609-625
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2.3 Failures in the Lebanese Context

A model for investigating reasons for “innovation failure” in Lebanon must take into account the following central
context specific factors.

Infrastructural Failures. The failure of national infrastructure such as the provision of telecommunications
networks, energy provision failures, and dated and slow transportation links.

Governance Failures. Includes the Lebanese Government failure to implement its own policy provisions;
enforcing the rule of law and equality before the law; regulations; and smoothing cooperation between its own
entities and the interaction between the public and private sectors.

Capabilities Failures. These failures include limitations at the level of training and research provision
provided by Lebanese universities and other relevant bodies

Socio-cultural Failures. Lebanon is a risk averse society thanks to the political climate and it is a society
enjoying too much capital. Innovation demands risk taking, grand visions and the courage to face multiple failures
and undertake repeated experiments to reach and achieve an end. This courage is what separates those who
succeed and those who fail.

2.4 The Metric Approach - Innovation and Competitiveness Indices

Two main indices will be considered in some details in order to grasp the gaps Lebanon is facing as compared with
other countries and best practices. These are the “Global Innovation Index” and the “Global Competitiveness Index”.
They will give a quantitative assessment of the innovation landscape in Lebanon as well as the business and financial
climate. They will be useful in the analysis of the LNIS. In spite of their significance, it is important to keep in mind that
these indices alone will not provide a comprehensive perception of the situation, nor equip the stakeholders with the
tools for overcoming the challenges, obstacles and drawbacks of the LNIS.

Global Innovation Index. According to the World Intellectual Property Organization?, the Global Innovation Index (Gll)
is an annual publication co-produced by WIPO, Cornell University and INSEAD, that “ranks the innovation performance
of 141 countries and economies around the World, based on 79 indicators”. The theme for the year 2015 centered
on the “impact of innovation-oriented policies on economic growth and development”. Innovation driven growth is
much sought after by high-income countries and developing countries, however, some countries prove to be more
successful at improving their innovation capacities. Figure 4 below shows the framework of the Gll and the different
indicators taken into consideration to calculate the index.

29 World Intellectual Property Organization (WIPQO). (2015). Lebanon profile. Retrieved on December 15, 2015 from http.//www.wipo.
int/wipolex/en/profile.jsp?code=LB
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Figure 4 Global Innovation Index 2015 Conceptual Framework (Gll, 2015)

Global Competition Index. The World Economic Forum annually publishes a comprehensive series of reports that
examine a multitude of global issues as part of its mission to improve the state of the World. Among such publications
is the Global Competitiveness Report which provides an overview of the competitive performance of 140 worldwide
economies. Figure 5 below shows the Global Competitiveness Index Framework.
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Figure 5 Global Competitiveness Index Framework
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According to the Gll 2015 results, the profile for Lebanon is as such:

Index Score Rank (out of 141 countries)
Gll (Lebanon) 33.8 74
Innovation Input Sub-Index 40.5 77
Innovation Output Sub-Index 27.1 76
Innovation Efficiency Ratio 0.7 87

According to the GCI 2015 results, the profile for Lebanon is as such:

Index/Sub-index Score (1-7) Rank (out of 140 coun-
tries)

GCI 2015-2016 (Lebanon) 3.8 101

Basic Requirements (34.8%) 3.7 121

Efficiency Enhancers (50.0%) 4.0 71

Innovation and Sophistication Factors (15.2%) 3.6 67
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Indices that demonstrated weaknesses and strengths in Lebanon are:

Weaknesses in Lebanon

Sub-Pillars Score (0-100) Rank (out of 141 countries)
Political environment 26.5 127
Political stability 22.2 137
Ease of resolving insolvency 33.0 117
Expenditure on education, % GDP?° 2.6 117
Government expenditure/pupil, secondary level, 5.1 112
%GDP/cap

Investment 25.1 123
University/industry research collaboration 31.4 115
Royalty and license fees payments, % total trade 0.1 107
High-tech imports less re-imports, % total trade 2.8 126
Knowledge impact 25.8 118
Royalty and license fees receipts, % total trade 0.0 95
Intangible assets 34.4 117
ICT®" and business model creation 37.7 127
ICT and organizational model creation 31.1 130

Strengths in Lebanon

Sub-Pillars Score (0-100) Rank (out of 141 countries)
Pupil-teacher ratio, secondary level 8.2 9
Tertiary education 47.0 25
Tertiary inbound mobility, % 12.8 13
Domestic credit to private sector, % GDP 98.6 30
Intensity of local competition 75.3 28
Joint-venture strategic alliance deals/tr PPP$ 0.0 21
GDP

FDI® net inflows, % GDP 6.4 24
FDI net outflows, % GDP 2.7 25
Creative goods and services 37.9 21
Cultural and creative services export, % total 1.3 8
trade

Printing and publishing output manufactures, % 4.2 7*

*Highest scoring sub-pillar in Lebanon

From these indicators a quick profile of the LNIS can be drawn.

%0 GDP is Gross Domestic Product

3T ICT is Information and Communication Technology
32 PPP js Purchasing Power Parity

33 FDl is Foreign Direct Investment
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The main weaknesses are:
Political Instability
Difficult Political Environment
Limited expenses on Education
Limited expenses on R&D
Weak collaboration between Universities and Industries
Inefficient Infrastructure: Telecommunications, Electricity, Transport

Royalty fees receipts almost inexistent

The main strengths are:
Very good Tertiary Education;
High FDI inflows and Outflows;
Strong creative goods and services; and,

Very Important cultural and creative services export.

Accordingly, it can be observed that:
1. the inputs to the LNIS are limited and outputs almost inexistent;

2. Lebanon is facing a very challenging governmental issue in terms of governance, strategizing,
planning, coordinating the different institutions and enacting laws;

Limited collaboration between the two main pillars of the L NIS universities and industries;
High creativity and cultural exports;

Excellent educated university graduates; and,

o o~ W

Strong banking sector.

Knowledge Economy Index (KEI). This index is based on the Knowledge Assessment Methodology (KAM) of the
World Bank, under which the Knowledge Index (Kl) is measured for a country’s ability to generate, adopt and diffuse
knowledge. The KAM also derives the KEI, which is an aggregate index representing a country’s overall preparedness
to compete in the Knowledge Economy (KE), which represents four pillars:

1. Economic Incentive and Institutional Regime,

2 Education and Training,

3. Innovation and Technological Adoption, and

4 Information and Communications Technologies (ICT) Infrastructure.

Methodologically, the KEI, which can be displayed as a “basic scorecard”, is calculated based on the average of the
normalized performance scores®* (0-10) of a country on all 4 pillars mentioned above. Each pillar consists of 3 sub-
pillars, making a total of 12 indicators.

KEI for Lebanon (for 2012). Based on reports for the year 2012, Lebanon ranked 81 out 146 countries in with a KEl score
of 4.56 out of 10. Lebanon went down 13 rankings since 2000 from a rank of 68 out of 146 and a KEI score of 4.95 out
of 10. This is a reflection of the deficiencies in the knowledge and economy pillars of the country (economy, education,
innovation and ICT).

34 The normalized value for an indicator for a particular country is equal to the number of countries ranked lower than that country
divided by the total number of countries multiplied by ten. The index for each pillar is calculated on the basis of its being the simple
arithmetic mean of the normalized values of the three indicators that make up the pillar (Bashir, 2013).




Breakdown of the Four Pillars of a KE and their Corresponding Sub-pillars

Pillar

Description

Sub-pillars

Description

1. Economic
Incentive and
Institutional
Regime (EIR)

“Incentives that
promote the efficient
use of existing and
new knowledge and
the flourishing of

: hin”

Tariff and non-tariff
Barriers

“The index measures the degree of
economic freedom”3

Regulatory Quality

“The index measures the incidence of
market-unfriendly policies such as price
controls or inadequate bank supervision,
as well as perceptions of the burdens
imposed by excessive regulation in
areas such as foreign trade and business
development”3®

Rule of Law

“The indicator measures the extent to
which agents have confidence in and
abide by the rules of society. These
include perceptions of the incidence
of both violent and non-violent crime,
the effectiveness and predictability of
the judiciary, and the enforceability of
contracts”¥’

2. Education and
Training

“An educated and
appropriately trained
population is capable of
creating, sharing, and
using knowledge”

Average years of
schooling (>15 years
old)

“This variable is used as an aggregate
measure of the educational stock in a
country”3®

Secondary school
enrollment

“Secondary education completes the
provision of basic education that began
at the primary level, and aims at laying
the foundations for lifelong learning and
human development, by offering more
subject- or skill-oriented instruction using

lized 1 "

Tertiary school
enrollment

“Tertiary education, whether or not to an
advanced research qualification, normally
requires, as a minimum condition of
admission, the successful completion of

lucat ‘ 1 lary level”

3. Innovation and
Technological
Adoption

“An efficient innovation
system made up of firms,
research 00

centers, universities,

think tanks, consultants,
and other organizations
can tap into the growing

stock of global
knowledge, adapt it to
local needs, and create
new technological
solutions”

Royalty payments and
recipients

Considered as an input to the innovation
system?®

Patent counts

“Patents include utility patents and

other types such as design patents,

plant patents, reissues, defensive
publications, and statutory inventions and
registrations”“

Journal Articles

“Scientific and technical journal articles
refer to the number of scientific and
engineering articles published in the
following fields: physics, biology,
chemistry, mathematics, clinical medicine,
biomedical research, engineering and

ract ¥ | "

%5 http.//www.heritage.org/index/ (Retrieved on February 16, 2016)
36 http://info.worldbank.org/governance/wgi/index.asp (Retrieved on February 16, 2016)
7 ibid
%8 Barro, R. J. and Lee, J. W. (2010). A new dataset of educational attainment in the world, 1950-2010. National Bureau of
Economic Research, Working Paper 15902, April 2010, p. 1-49
39 http.//databank.worldbank.org/data/home.aspx (Retrieved on February 16, 2016)

40 http.//www.uspto.gov/web/offices/ac/ido/oeip/tat/reports.htm (Retrieved on February 16, 2016)
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4.ICT “A modern and Number of telephones | “The indicator is the sum of telephone
Infrastructure accessible ICT (per 1000 people) mainlines and mobile phones”*
infrastructure serves to
facilitate the effective

Number of computers | “This is an indicator of personal computer

e (per 1000 people) penetration and use”*?
communication, — - -
dissemination, “The indicator relies on nationally
and processing of Number of internet reported data. In some cases, it is based
information” users (per 1000 on national surveys, in others it is derived
people) from reported Internet Service Provider

subscriber counts”*

3. The Innovation Supply Side - Policies to Enhance the Knowledge Generation

and Technologies Production Capabilities

In this section the salient features of the LNIS will be analyzed, the activities of the main actor in this area namely
the CNRS will be described and then a series of policies and measures aiming at enhancing Lebanon’s capabilities to
generate knowledge and produce technologies will be suggested.

3.1 Spending on R&D

The amounts spent on R&D in Lebanon remains extremely low compared to other countries. R&D national expenses
do not exceed 0.2% GDP which in line with most of other Arab countries but much lower than emerging and developed
countries where this percentage is between 1.5 and 4% of their GDP.

A closer look to this situation shows that a break down between the public and private investments in R&D are
reversed compared to the most performing countries. In Lebanon, the public sector in spite of its weakness, has a
share in R&D spending of 70% and the private sector 20% while international support is representing 10%.

The survey conducted by CNRS and World Bank in 2012-2013 shows the following. Only 23% of all surveyed enterprises
reported that they had a unit or section dedicated to R&D activities. However, 56% of the enterprises which lacked a
department dedicated to R&D activities sought to improve their products and processes through collaboration with
other entities. Some of the enterprises that did not have R&D departments still managed to assign a small number of
their employees in R&D activities.

Spending on R&D activities by surveyed enterprises during the years 2010 and 2011 varied enormously between one
enterprise and another. Figures of R&D spending present minimum and maximum values for R&D spending during
these years.* It should be mentioned that the value of the standard deviation from the average amount spent on R&D
was found to be quite large at around US$82,000 in 2010 and US$87,000 in 2011, indicating immense variation in R&D
spending among enterprises performing R&D activities during the years 2010 and 2011.

Only 7% of the enterprises surveyed, reported contracting R&D activities to external research centers and institutions.
Spending allocated to subcontracted R&D activities varied between 27% and 100%, presumably out of all R&D
spending.

The conclusion drawn by the World Bank is “sans appel”. Lebanon’s entire industrial sector is weighed down by
mediocre levels of innovation. Available information suggests that the country is under-performing with regard to a
number of innovation indicators, even in comparison to countries of similar GDP and size. Improved competitiveness
of Lebanon’s industrial enterprises must become an essential objective for future policies. Action is also needed on
several fronts. Numerous hurdles lie ahead, however, attaining concrete objectives holds great benefits for economic
growth and sustainable socioeconomic development.

41 http://www.itu.int/en/about/Pages/default.aspx (Retrieved on February 16, 2016)

42 ibid

# jbid

4 A vast difference exists in spending on R&D between these two years. Understandably, the survey results provide no reason
why this is the case.
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3.2 Human Capital Formation

According to the Global Innovation Index 2015, Lebanese expenditures on education as a percentage of the GDP
is 2.6% which ranks Lebanon 117 and is considered as major weakness. In reality this indicator does not give
accurate information on the educational system in Lebanon. Although the government does not spend much on
education, this weakness is compensated by the parents who spend a lot on the education of their children.

In contrast, the real weaknesses of the human capital formation for innovation can be listed as follows:
Inadequacy and mismatch between the education offer and the job market.

Vocational education and training remains very limited while having access to skillful technicians is a
critical condition for a successful innovation system.

Brain drain. According to a study conducted in 2013 by Omar Bizri*5, 45% of Lebanese graduates leave the
country. This percentage is way above other MENA countries average where this brain drain does not exceed 10%.

It is clear that the weaknesses identified above are due to the poor intervention by the government. It shows the
importance of governmental implication in implementing any innovation strategy. Strategies are available but the
concrete tools to achieve their objectives and put in place recommendations are lacking.

3.3 The Current Role of CNRS

There is no ministry in charge of the national Science and Technology (S&T) policy making in Lebanon. However,
in 1962, the Government recognized the increased role of S&T in the country’s socio-economic development
and this why the National Council for Scientific Research (CNRS) was created.. It maintains administrative and
financial autonomy under the authority of the Prime Minister.

The functions, initiatives and funding of CNRS was presented in Chapter 1 of this report. However, it is worth noticing
two initiatives of the highest importance that have a direct impact on the LNIS.

The first one is the launching of the Doctoral School at the Lebanese University. It allows many exceptional
Lebanese graduates from science and engineering schools to pursue a PhD program in collaboration with international
universities. As a direct consequence a PhD program was also launched at AUB in 2010. However it remains
difficult for Lebanese Post-Docs to find a job. The local Universities underuse them as teaching professors
and the Lebanese industries lack the resources and the vision to hire them for research purposes.

The second initiative launched also by the CNRS is a direct implementation of STIP recommendations; the
Associate Research Units (ARU). Introducing such possibility in the Lebanese innovation landscape had an
important impact on encouraging collaboration among Lebanese universities and research centers and across
disciplines allowing the putting together of a critical mass of researchers working on a singular research project.
It would be interesting to explore the possibility of involving the private sector and most importantly increasing
the budget share of these ARUs.

3.4 Higher Education Law and the Regulatory Instruments for R&D

From the supply side perspective, the most important regulatory instrument is the law governing the activities of
universities in Lebanon. This law was issued and validated in April 2014. According to this law it is stipulated that
one condition for a higher education institution to deserve the title of university is to allocate 5% of its annual budget
for research activities. Hence each of the 44 universities in Lebanon should allocate the corresponding amounts to
research. If this law is enforced, the total amount budgeted for research will jump from 10-20 million USD per year to
at least 200 million USD per year. The impact on the Lebanese Innovation System will be huge. Investing in research
may contribute to reduce the brain drain and even to reverse it. This will open opportunities for fresh graduates to
work in R&D. It will also force these universities to consider more seriously the option of collaborating together on
competitive research programs.

45 Bizri, O. (2013). Policy directions for innovation in Lebanon’s industrial sector. In How-to of Innovation, Technology and
Entrepreneurship. June 20-21, 2013, Cambridge, England
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The implementation of this law remains very problematic, due to the fact that most Lebanese universities are
teaching institutions, and their main purpose is to provide a good quality of education to the students. Research is
mainly conducted in the first-tier universities, namely, American University of Beirut (AUB), Université Saint Joseph
(USJ), and Lebanese University. However, none of these universities is currently dedicating 5% of its budget for
R&D. The availability of means is vital in order to implement this law. According to the Director General of Higher
Education, all universities will be under scrutiny for the implementation of this law. The mechanism that is considered
is of accounting and financial nature. The details of such mechanisms were not communicated. Such mechanisms,
although important to enact the law, are definitely insufficient to reach the desired objective.

3.5 Policy Measures to Enhance the Knowledge Generations and Technology Production
Capabilities

In order to enhance the overall knowledge and technology generation capabilities the policies listed below are
suggested. The mismatch between the underperformance of the R&D system and the potential of Lebanese creativity
as implied by the GIlI set of indicators is another argument in favor of enhancing the knowledge productivity in
Lebanon.

In this section, a certain number of policies aiming to enhance the innovative research capabilities of the Lebanese
universities is proposed.

KTG Policies at the level of the government: the role of MEHE The Higher Education Directorate at the Ministry
of Education and Higher Education (MEHE) is the official entity empowered to scrutinize the implementation of the
new higher education law in the country. The mechanism of scrutiny that is being considered is of an accounting and
financial nature, and the exact details of such mechanisms were not communicated. Such devices, although important
for the monitoring and enforcement of the law, are definitely alone insufficient to reach the desired objective.

It is proposed that the CNRS - one of the most important Lebanese agencies in designing, implementing and funding
science and technology strategies - should be involved in the process of controlling the enactment of this law. This
will assist in monitoring and evaluating the real allocation of these budgets to research. Practically, a council formed
of representatives of the universities and including members of CNRS, MEHE and external experts should be formed
to follow up this matter, provide advice for universities and recommend sanctions when or if necessary. This council
should report to MEHE.

Strengthening the Pivotal Role of CNRS

Additional measures can be taken by CNRS to enhance Lebanon’s capabilities in terms of Innovative Research; CNRS
being clearly the pillar of research activities. Its role should be strengthened and extended. Adequate financial means
and the required workforce should be allocated to it. More precisely, the research, development and innovation
landscape is changing very quickly due to the transition of the World from an industrial era to a knowledge era.
Accordingly CNRS needs to adapt itself to this major transformation. One of the most important changes emerging
is that research is not any more performed in universities alone, it is becoming a more collaborative effort involving
a variety of factors including not only universities but also private firms and independent research centers. Hence the
mandate of CNRS in supporting mainly university research should be extended to cover a wider range of organizations
involved directly in conducting research. Below is a list of measures CNRS may take to increase the quality and scope
of research in Lebanon:

e} Promoting national collaboration.

ARUs initiated in 2010 are a very important instrument to encourage collaboration among Lebanese universities.
Higher budgets could be allocated to ARUs and streamlining the procedures in receiving and spending funds could
be useful.

e} Promoting regional collaboration with MENA Countries.

MENA countries are a big reservoir of competencies and talents that could be very useful in mobilizing a critical mass




of researchers around a new research project. They constitute a huge market to absorb research, with high potential
for commercialization. One example of such collaboration could be toward the creation of an Arab specialized research
fund focusing on a specific area, such as the Computational Arabic Language.

e} Promoting collaboration with Diaspora.

Diaspora can play a pivotal role in supporting the LNIS. In terms of strengthening the KGTP, it is suggested that a
portal having in its core a database of all Lebanese scientists around the World, allowing connectivity and access to
competencies and international collaboration. CNRS can host such portal.

e} Promoting collaboration with a wide range of international organizations.

CNRS and MEHE have been very active in creating strong bonds with organizations such as AUF, ESCWA, World Bank,
EU. It is crucial to develop these relations and extend it to Asiatic and American countries.

KGTP Policies at the Level of Universities

e} Promoting Research and Innovation

By considering two types of professors: the education oriented, and the education and research orientated. For the
second type, they should be released from a certain number of credits allowing them to dedicate more of their time to
research. Most of the Lebanese universities assign 12 credits teaching to a full time professor. This is clearly a heavy
load. Reducing this load to six for research oriented professors would be an important step forward in supporting the
research and innovation capabilities of the university.

e} Academic Promotion Rules.

The promotion rules should be adapted to encourage research and education professors by taking into consideration
their innovative research output. This consideration would look at indicators like patents, research collaboration,
projects with other universities or with the industrial sector. In the current situation the main criteria looked at with
regards to the promotion of professors is the number and quality of publications and the satisfaction of the students.
This approach does not encourage collaboration with other researches or with the industry and other sectors of the
economy. It leads to an individualistic approach to research which is not efficient and for this reason is no longer
practiced anywhere in the developed world.

e} Extending the University Laboratories Function.

Laboratories in the Lebanese universities are mainly used for teaching purposes. Beside this important activity,
new laboratories with clear innovative research orientation should be established. This requires funds and human
resources. The universities themselves could fund these laboratories, but a new mechanism of funding should be
introduced through either private or public funding agencies or a combination of them.

The CNRS can play an instrumental role in this respect. For example, the CNRS can channel funds not only to
individual researchers or teams of researchers but also for setting up laboratories. This can contribute to better control
university spending on research and integrate these expenses into the global national strategy designed by CNRS.
These equipment should be tax free.

e} New Careers opportunities for Professional Researchers and Research Technicians at the University.

Concerning human resources it is important that universities consider other types of hiring than professors and
administrators. It is crucial to have new functions such as researchers with its specific carrier path in addition to
technicians helping and supporting the research activities within the laboratories. The position of researcher is another
means to reverse brain drain and anchor researchers in Lebanon that will serve and enhance the performance of the
LNIS. Technicians are crucial for conducting innovative research. Taking care, maintaining and using sophisticated
equipment needs highly qualified technicians. They are also key in the fabrication process of new prototypes. One
important and not at all negligible side effect of such measure would be in improving attractiveness of technician
careers. Another side effect is contributing to reversing brain drain by providing job opportunities for researchers.
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e} Launching challenging innovative research programs.

Based on priorities or opportunities identified by researchers, entrepreneurs, universities, industries and/ government,
new research programs can be launched within the universities, across them or on a collaborative mode with different
actors or stakeholders involved in the objective of such research program.

e} Research centers.

In Lebanon, there are 7 research centers (listed in the annex below). It is important to increase the numbers of such
centers that can be considered places in which researchers from diverse universities and different horizons can
collaborate and produce innovations. The current problems in mobilizing a critical mass of researchers, focusing
their effort on specific types of innovations is a very important drawback in the LNIS. Establishing such centers can
therefore help overcome these challenges.

Policies to Enhance the Ecosystem Supporting KGTP.

In order to improve the efficiency of the research and innovation generation, the ecosystem interacting directly with
it should be also supported. Below, is a list of policies that can help nurture this ecosystem:

Encouraging the culture of innovation and creativity in schools.

The Lebanese educational system follows a very conventional approach, in which creativity is not encouraged. It is of
critical importance to overhaul the educational system so that the creativity of pupils can be enhanced. This is a long
term policy that could be implemented gradually and iteratively in some schools after a period of maturing concepts
and ideas. Box on international cases of changing the educational system to promote student creativity and better
engagement in the knowledge society.

Encouraging Associations and Foundations to support PhD students.

Many associations are supporting students in getting their PhD. It is recommended to increase the number of students
benefiting of such support and hence indirectly supporting the PhD scholarship program managed by CNRS.

Providing training courses and certificates in managing research programs.

Managing collaborative research programs is becoming more and more specialized and sophisticated and because of
this it requires advanced skills. Providing the opportunity for future laboratory directors or research program directors
with the opportunity of acquiring these skills through well-defined curriculum prepared by universities or CNRS is
crucial to support at the managerial level research and development in Lebanon.

4. Strengthening the Business Climate - Support of the Innovation Demand Side

Unless innovations are translated into goods and services they remain useless and disconnected from the economic
and societal needs with no impact on growth and prosperity.

Sustaining innovation efforts and succeeding in getting positive impact on economy and society is strongly linked to
meeting their demands. Demand-side innovation policies are part of an evolution of innovation understanding and
models. Previously, policies were focused on R&D. A broad-based approach extending the scope of innovation to
interlink the supply and demand side is becoming a common approach in the most competitive economies.

In this section, the role of the key agencies involved in supporting the growth of the private sector, or regulating its
activities will be examined. The main focus will be on the Investment Development Authority of Lebanon (IDAL), the
Lebanese Petroleum Administration (LPA) and the Lebanese Standards Institution (LIBNOR). The legal framework
focusing on tax regulations will be then discussed, a stress on tax incentives measures as a mean to boost demand for
innovation and to engage the SMEs in the process of innovation. Some international practices will show the variations
in this respect before recommending for Lebanon what seems to be the most adequate set of policies to support the
Innovation demand side.




4.1 The Business Climate and Access to Finance

Structure of the Lebanese Private Sector

According to World Bank “the private sector in Lebanon is dominated by small firms where more than 99% of all
private enterprises have fewer than 50 employees, of which 93% have fewer than 5 employees. Lebanon has also
established itself as a creative hub for the Middle East and North Africa (MENA) region. In 2011, services accounted
for 79.7% of GDP and 70% of the labor force”.

Relative to other countries in the MENA region, Lebanon does well in terms of lending to SMEs. These results are
largely due to the multiple incentive programs and support to SME lending provided by the government of Lebanon
and Banque du Liban since 2000. These initiatives include subsidizing interest payments of SME borrowers, extending
special guarantees to SMEs, and granting exemptions on compulsory reserves of creditors. Initially focusing
on projects in agriculture and industry, these schemes were gradually expanded to include other sectors such as
information and communication technology, environment and energy-efficient projects, and tourism and housing
industries. According to the same World Bank report, the current financial environment leaves three substantial gaps
in Lebanon’s innovation system. The first gap is funding at the early concept stage where entrepreneurs need to
develop their ideas into a viable concept and product; the second and third gaps are related to the absence of seed
and early stage venture finance, respectively.

Strong Vitality of the Industry

Despite the weak support from the government, and tough business condition, manufacturers are able to compete
internationally. A study conducted by S. Atallah and I. Srour in 2013* shows the following:

Exports per capita doubled between 2000 and 2007, from $600 million to $1.25 billion.
Exports as a percentage of GDP rose from 14% in 2000 to 25% in 2007.

Lebanese industrialists manufactured 103 new products between 2000 and 2008, of which 40 were
highly sophisticated. These include ceramics, glass pigments, self-adhesive plates, paper board, and glasses for
spectacles, watches, spoons, forks, clock cases, and watches, among other goods.

The overall level of export sophistication witnessed a substantial increase of 36% from 2000 to 2008.

These observations confirm the necessity to consider innovation as a main driver for Lebanese enterprises to
compete internationally and hence the importance for the government to support innovation more directly in the
industrial sector to sustain such success.

4.2 Entrepreneurship as a New Economic Sector

In the World today, innovation has become the forefront of economic development and competitive markets in
countries. The main driver of innovation is without a doubt the multi-faceted human factor that incorporates actors such
as schools, institutions, industry, R&D, funding, markets and government. These actors are collectively essential for
providing knowledge and promoting entrepreneurship in specific*”. The latter has gradually become a new economic
sector to watch out for. Entrepreneurship essentially creates new businesses, which in turn adds to national income.

New employment is created as a result of new goods and services, which add to further economic development. Given
that entrepreneurial ventures generate wealth, increased employment and higher earnings contribute to improved
national income. In turn, higher revenues generated can be used to invest in other sectors that may be considered
lagging, such as human capital.

Entrepreneurship also creates social change and enhances community development. New goods and services that
move away from tradition and enhance creative and innovative freedom allow for a reduction in the use of obsolete
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systems and technologies which overall result in a better quality of life, better morale and economic prosperity*.
Furthermore, entrepreneurship is tied to supporting community projects and providing support financially to charities
and organizations.

On the other hand, key challenges to the emerging market for entrepreneurs is the 1) high cost of failure, 2) lack of
role models and mentors, 3) limited management expertise, 4) lack of trust and 5) limited access to smart capital®.

4.3 The National Authorities and their Potential Role

4.3.1 In 2001 a law on the promotion of investments in Lebanon, Law No. 360, was promulgated establishing the
National Administration for the promotion of investments, named the Investment Development Authority of Lebanon
(IDAL). In Article 6, paragraph 12 of the Law No. 360, it is stated that IDAL is responsible for “participating in the capital
of joint-stock companies for the establishment and management of incubators to support innovators in the field of
technology, information technology, communication, and other sectors”®°.

In 2011, IDAL had announced that amendments were to be made to the Investment Law No. 360, in order to align
current legal frameworks with national and international needs. IDAL stated that given Lebanon’s technological
advances in industry since 2001, the law would have to be amended to focus on investments that are dominated by
“technology-oriented industries and by industries with higher use of technologies and innovation”®". In fact, in the
period between 2003 and 2010, IDAL had created 4,760 jobs, with projects within the industry sector accounting for
17% of the total investments made during this period®2.

There are no tax schemes or direct measures to promote business R&D in Lebanon. However, there are other existing
incentives applicable to investment projects that are dictated by the Investment Law of Lebanon. Law No. 360 dated
August 16, 2001, late amended in 2011, divides Lebanon into three investment zones, with each zone eligible to
receive different incentives (Article 10 of Law No, 360). Areas falling within Zone A (coastal area), B (center) and C
(north and south) benefit from the exemptions, reductions and facilities that are mentioned in Article 11, 12, 13 of the
Law No. 36, respectively®.

4.3.2 Furthermore, the Association of Lebanese Industrialists (ALI) has played a key role in the promotion of innovative
SMEs and other enterprises by coordinating with a number of financial organizations and entities to support
industrialists. One such example is the cooperation of ALl with the Lebanese American University Continuing Education
Program, which is working on setting up programs to help industrialists/enterprises develop skills, knowledge and
abilities that are needed for them to compete in local and international markets. Additionally, ALl is cooperating with
BLOM Bank to offer businesses financial support in order to encourage a thriving and productive sector®.

Over the years, particularly after 2005, attention shifted in Lebanon towards SMEs and more considerably towards
entrepreneurship. The role of Lebanon’s different ministries involved in the support and promotion of innovative
SMEs has been significantly highlighted.

4.3.3 One such ministry is the Ministry of Industry (Mol). Mol coordinates with a number of organizations and
programs, such as the following:

- Lebanese Industrial Research Achievements Program (LIRA) provides networking and R&D services targeted
to all SMEs that seek R&D to advance their industry, within the industrial and technological sector

- Center for Innovation and Technology (CIT) which is a division of the Industrial Research Institute (IRI). In
February 2012 the CIT was awarded a grant from the European Union for 200,000 Euros for the implementation of the
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action entitled: “Innovation Vouchers”, with the Presidency of the Council of Ministers as the Contracting Authority. The
Innovation Voucher is designed to encourage innovation by offering useful resources for SMEs, individual researchers
and research institutes to create new products, processes, services and to come up with innovative business models;
it will especially answer the needs of small industries that do not have the means to finance their own research and
development projects or do not have the experience in collaborating with R&D centres. CIT will act as a coordination
body between the knowledge supply of research institutions and the wishes and demands of local industry, as part
of the reinforcement of the private sector competitiveness in Lebanon. The voucher system grants researchers with
a valid project up to 10,000 Euros covering some of their costs related to consulting and research, development and
related simulation or prototyping. Around 10 innovation vouchers have been awarded since 2012 for an amount of
10,000 Euro each.

4.3.4 The Lebanon Petroleum Administration (LPA), established in 2012, is in charge of managing the petroleum sector
in Lebanon with the main objective of creating the best possible “value for the economy and society resulting from the
activities undertaken in the oil and gas industry while protecting the environment”%. The functions of the authority are
performed in coordination with international organizations, academic and civil societies as well as other government
entities. Through a transparent and sustainable process, the LPA is responsible for the following tasks:

Preparing studies promoting the potential petroleum resources in Lebanon.

Reporting to the Minister of Energy and Water on the evaluation results of the qualifications and capabilities
of bidders seeking to obtain petroleum rights.

Preparing the invitations to bid, the specifications, the relevant permits and the agreements related to the
Offshore Petroleum Law.

Supporting the Minister of Energy and Water in the negotiation of the terms of the exploration and production
agreements with the companies and presenting the results of the reports to the Minister of Energy and Water to
support in final decision making at the Council of Ministers.

Managing, following up, supervising, and monitoring all petroleum activities, ensuring proper implementation
of the licenses and agreements, and reporting the results regularly through quarterly reports for approval by the
Minister of Energy and Water.

Evaluating plans for field development, petroleum transportation, decommissioning, and removal of facilities.
Managing the data associated with the petroleum activities.
Handling and managing the petroleum register.

The Law 132 of 2010, known as The Offshore Petroleum Resources Law (OPRL) applies to “petroleum activities within
territorial waters and waters of the Exclusive Economic Zone in connection with Hydrocarbons subject to Republic of
Lebanon jurisdiction”. Moreover, the Petroleum Activities Regulation is present within the decrees of the OPRL, which
essentially regulates “the legal representation of the right holder, the management system, the general duties of the
operator and the right holder, the strategic environmental assessment, the exploration and production rights, the
petroleum production and transportation, and the cessation of petroleum activities and decommissioning”, among
other activities®.

4.3.5 The Lebanese Standards Institution, LIBNOR, was established in 1962 and is a public institution attached to
the Ministry of Industry. LIBNOR is entrusted to prepare, publish and amend national standards by means of its
appointed technical committee. Even though Lebanese standards are considered voluntary by nature, some may be
made mandatory by a decree from the Council of Ministers, given public health, safety and national interest purposes.
LIBNOR’s main mission is to (1) improve the quality and safety of products, services and organizations, (2) protect
the environment and the well-being of society in Lebanon, and (3) enhance economic development and business
competitiveness, by developing and promoting consensus based standards, training programs and conformity
assessment schemes?.
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4.4 The Legal Framework to Support SMEs
Tax incentives

In terms of tax incentives offered, Lebanon offers more tax holidays and import-duty exemptions and drawbacks
after reduced base income tax rates. By definition, tax holidays are temporary exemptions or elimination of tax for a
certain period of time. The tax holiday in Lebanon is set at 10 years with only a reduced corporate income tax specific
to certain locations.

In the Lebanese context, the value-added tax (VAT) applies to imports and the supply of goods and services carried out
by a taxable person. The rate is 10% with several goods and services exempted from the taxe.

Within the Lebanese context, the enterprises that can benefit the most out of promoting innovation through R&D
stimulation are the SMEs. Unfortunately, at the moment, there are no specific aid schemes or tax incentives, as
enjoyed in other developed countries, aimed at encouraging R&D in SME's.

However, there are certain tax exemptions applicable to SMEs that can be beneficial, but do not fall under the umbrella
of tax incentives for innovation. For example, small businesses with turnover below US$165,000 per year are exempt
from paying the VAT. Still, there has been increasing support for innovative SME’s on behalf of governmental and
non-governmental entities.

Customs in Lebanon

Keeping in line with the legal framework that supports SMEs in Lebanon, custom proceedings and laws are relevant
to the R&D context in regards to the import and export of good and services (equipment, technical utilities, etc.). The
Lebanese Customs Administration is the entity responsible for ensuring that all goods and persons entering and
exiting Lebanon are in accordance with relevant laws and regulations.

Overall, the customs proceedings in Lebanon are a taxing issue faced by many industries and businesses, as seen for
documentation, time to import and export and cost.

Documentation. Under import proceedings, the number of documents needed goes up to 7, if not more, taking into
account certificates of origin used for applying preferential tariff rates, as compared to 5 documents needed in the
UAE, for instance. This is the same with export proceedings, whereby 4 documents are needed as compared to 3 in
the UAE. Very often these reporting requirements are time-consuming, confusing and overlapping for traders.

Time to Import and Export. Exceeding the worldwide average number of days to import (24.2 days) and export (21.8
days), Lebanon is considered one the highest time-consuming import-export country, with 30-day imports and 22-day
exports, as compared to 5-day imports in Cyprus and 7-day exports in the UAE.

Costs. Import and export costs®® are also high in Lebanon (import costs equal US$1,365; export costs equal US$1,080)
but do not exceed those reported for the world average (import costs equal US$1,823 and export costs US$1,515).

Exemptions within Customs Proceedings. The Customs Law, Decree No. 645 of 1999 (Ministry of Finance) covers the
temporary suspension of customs duties imposed on imported goods used in production for the purpose of re-export.

Specific entities that are exempted from the custom fees include the imports of machinery and equipment, spare parts
and building materials used who are subject to the establishment of new industrial enterprises in Lebanon for the
customs tax increase of 3%, as well as imported equipment and products for development projects wholly or partially
funded by foreign sources. Similar exemptions apply to imports falling under the classification of “temporary entry”,
“industrial warehouses” and the classification of “free zones”.

4.5 Intentions to Boost Private Demand for Innovation

Tax incentives have become a popular policy instrument to boost research and experimental development (R&D)
activities of businesses. They offer a reduction to a firm’s tax burden depending on the volume, or increase, of the
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expenditure the firm devoted to R&D. The popularity of this instrument arises from the fact that it is rather simple
to implement through the existing system of corporate taxation, implying low additional administrative costs both
at the side of authorities and firms. While increasing the volume of R&D activities is the primary objective of R&D
tax incentives, Governments also often expect impacts on the competitiveness of their industry, and regard
fiscal incentives as a tool to improve the international attractiveness of their country as a location for innovation.
The policies mentioned in the annex are mainly fiscal in nature, providing subsidies and import protection. The
objective of such policies is to increase investment in the industrial sector, improve the quality of goods and
overall competitiveness. These measures have an indirect impact on R&D and innovation. One Draft Law (No. 144)
mentions directly R&D and could be considered as a direct incentive to encourage Lebanese enterprisesinvesting
in R&D. These measures were strongly criticized for not addressing the real problems of the industrial sector such
as high electricity costs, poor infrastructure, and inadequate monopolized market structure.

It seems to be the opinion of industry experts that the announced measures are unlikely to solve the Lebanese
industry’s problems. It is pointed out that these measures:

Address isolated issues, in an ad hoc manner, favor more influential players;

Do not face the infrastructural problems challenging the industry growth such as cost of transportation,
energy...; and,

Fail to link fiscal and trade support to the performance outcomes of firms

R&D tax incentives aim to encourage firms to perform R&D by reducing its costs. Compared with direct subsidies,
R&D tax incentives allow firms to decide the nature and orientation of their R&D activities, on the assumption that
the business sector is best placed to identify research areas that lead to business outcomes. R&D tax incentives
are market-friendly instruments that are by nature more neutral than direct support instruments.

Butfor the government, supporting and creatingthe environment for innovation is for sure a win-win situation,

because the long term fiscal gains resulting from tech-advance pay off from the short term expenditures,
provided that the government and the Ministry of Finance develop long term views.

4.6 International Best Practices to Stimulate Demand for Innovation
One has to distinguish two types of innovation demand in order to design efficiently a set of policies in this area:

. Triggered demand, where consumers, industries or government formulate a specific need and ask for new
products, improved services or societal challenges; and,

Responsive demand, which corresponds to adopting, diffusing and integrating usages of existing innovations
such as smart phones

The most popular demand side policy instruments fall under the following categories:

Policies stimulating demand in _general. These policies may include national industry protection, import
substitution, export promotion to satisfy global demand.

Governmental procurement. Public procurement of innovation can stimulate innovation in certain areas. Pre-
commercial procurement and market lead measures are among the powerful tools encouraging the adoption of new
technologies in strategic areas.

Direct Support to private demand. It may include direct subsidies to purchase innovative technologies and tax
incentives, a measure we will discuss in details in the following section.

Indirect support for private demand such as information campaigns, awareness raising measures.

Innovation is an effective tool that is used to improve national competitiveness and maintain jobs. R&D is a key
component of a country’s innovative advancements. The growth performance of countries and the intensity of their
R&D sector are dependent on the amount of funding given to business research®. Various policy instruments are
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used to show support for innovation, such as targeted funding, tax incentives, government loans, and the creation of
proper infrastructure for innovation.

In reality, tax incentives, essentially defined as “ways of reducing taxes for businesses and individuals in exchange for
specific desirable actions or investments”®, play an important role in promoting innovation through R&D stimulation
and have become widely adopted by multiple countries. Given as tax incentives are an indirect form of governmental
support to boost R&D activities, several countries have exhibited that indirect support through tax incentives exceeded
direct funding (i.e. governmental loans and grants)®2.

Tax incentives are dependent on the volume of the expenditure for R&D activities in a given firm and offer a reduction
to a firm'’s tax burden®. Thus, tax incentives for R&D are especially important for developing countries due to the fact
that (1) they are simple to implement through the existing system of corporate taxation, (2) R&D tax incentives do not
burden the budget of research ministries, and (3) they can easily be altered in size and scope without much change in
the resources used to run a specific R&D activity®.

Types of Tax Incentives

As significant as tax incentives are to the propulsion of innovation, there are limitations to the extent of which tax
incentives are used. For example, tax incentives tend to potentially incur very high costs for governments, to the
extent where costs are difficult to determine in advance. As stated by Kohler et al. this is “particularly true for volume
based tax incentives that offer tax reduction for any amount of R&D spending”, but also add that “governments can
limit these costs by opting for an incremental tax incentive that provides tax reduction only for the amount of R&D
expenditure that exceeds a certain baseline”.

Effectively, there are other forms of tax incentives that may act as better alternatives in comparison.

The majority of countries implements “R&D tax credits or special allowances for R&D expenditure or accelerated tax
depreciation allowances”®. Other more generous forms exist as “additional deduction, in excess of the immediate
expensing of the invested amounts, as a percentage of the actual R&D investment expenses”. Moreover, countries
have also reduced the labor taxes on “gross earnings of employees involved in the creation of intangibles, for instance
by levying reduced employer social security contributions”®®,

Controversies Related to Tax Incentives

Even though tax incentives are in general advantageous to encourage investment in innovation for both emerging and
established enterprises, they are met with a number of controversies and skepticism. The main point of controversy
lies in the very definition of R&D and the related expenses that would qualify for tax benefits®.

Controversy also surrounds the identification and measurement of tax expenditures®. As such, some consider that
tax incentives, which are in other words a form of tax expenditures, are spending items that should not belong in
the tax code or tax scheme of a country. Other opinions state that they are a way of reducing taxes. Given this, tax
incentives can therefore be viewed positively or negatively, depending whether or not they are serving a legitimate
public purpose in the best way possible®®.

The size of the tax benefit is too often linked to the taxpayer’s marginal tax bracket, and thus in some cases, the larger
the expenditure dedicated for R&D, the higher the tax benefits, which creates skepticism regarding where the funds/
benefits are actually being directed and if they are truly being used for R&D and or under false pretenses.
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Tax incentives work through deductions or other approaches that link the size of the tax break to an enterprise’s
marginal tax bracket. This indicates that higher-income taxpayers receive higher incentives than lower-income payers.
While such an approach is useful in deductions for business expenses, it misses an important opportunity to increase
efficiency and economic growth, by excluding the category of businesses and individuals with lower-incomes. Therein
lies a major controversy whereby the provision of larger incentives to higher-income firms is considered economically
inefficient, unless policy makers and governments have a means to determine that such firms are responsive to
the incentive or that the provisions are indeed stimulating behavior and action that generates larger benefits for
innovation”.

Thus, a better alternative to this problem would be to set the default for all tax incentives intended to promote socially-
beneficial behavior (i.e. promote innovation) as a uniform refundable tax credit. Unlike tax incentives, which link the
size of tax break to a marginal tax bracket and fail to reach the increasingly significant share of low and moderate-
income taxpayers, refundable tax credits represent a different approach.

Stemming from the premise that they are a credit governed by a dollar-to-dollar approach, tax credits do not depend
on a marginal tax bracket. For example, if there is a tax credit of US$1, then the reduction of the tax is by US$1,
regardless of the tax bracket. Moreover, given the fact that they are a uniform refundable tax credit, the benefits are
applicable to all levels of taxpayers. Thus, this increases the range of which tax credits can be applied to, especially in
the industrial sector, where there is a multitude of small to medium to large scale industries and enterprises.

Knowing this, there is a continuing concern in regards to R&D tax incentives concerning the possibility of tax evasion
or fraud by companies. Therefore, as a method of avoiding spending R&D investments in non-R&D activities, countries
should undertake provisions and adopt rules for separating expenditure designated for R&D from other normal annual
spending. This ultimately helps countries to prevent firms from evading or avoiding taxes by claiming unwarranted
R&D tax relief’".

To summarize the various forms of tax incentives that exist, a comparative table of the advantages and disadvantages
of the general forms of tax incentives is seen in Table1 below.
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Table 1: Comparative table of common forms of tax incentives with examples of implementing countries

Form of Tax | Description Advantage(s) Disadvantage(s) Examples of
Incentive Implementing Countries’
Tax Credit or |- Amount of money that - Provides transparency | - Generally fall Australia; Austria;
Special R&D | a taxpayer is able to and certainty (investor | under the non-
Allowances | subtract from the amount | and government)’ refundable type, Belgium; France;

of tax that they owe to the which creates Ireland; Italy; Japan;

government’® - Itis a fixed sum and a distortion South Korea; Spain;

thus does not provide between the Portugal; United States

-Exists in 2 types: any bias to capital- investment of new | of America

refundable and non- intensive investments and established

refundable’ businesses, as only

the latter will have
- Currently the most profits against
widespread form which to set the
credit’®

Special - Exemption from the - Allows deduction on - Incurs costs Belgium; France;
Exemption of | employer’s percent share | R&D labor costs to firms and Hungary; Spain;
Wage and/or | of social security tax on government
Social Taxes | all wages paid to qualified |- Beneficial for startup The Netherlands

employees companies and small - Is not applicable

scale enterprises to all employees

- Applies to wages paid

to a qualified employee - Can result in tax

performing services in competition

the employer’s trade or
business or in activities
in furtherance of a tax-
exempt organization’s
exempt purpose’”’

Accelerated |- Generally refers to any - Less costly than tax - Presents no Belgium; France;
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4.7 Rationales of Demand-Side Innovation Policies in Lebanon

Listed below are the most important arguments in favor of adopting demand side innovation measures in
Lebanon:

There is a deep gap between public policy and the needs of private actors. Policies and initiatives adopted such
BDL circular are not specifically geared towards innovation although they have an indirect impact on it. Strengthening
the linkages and synergies requires a better involvement of the private actors through specific measures encouraging
them to ask and adopt innovations.

Policy making in Lebanon has been, during the last decades, strongly biased towards academic research
leading to poor performance and low impact on the real economy. An exploration of demand side innovation is
needed to bridge this gap and create synergies in areas with high innovation potential.

As seen previously, sophisticated offer for the domestic and regional market of the Lebanese industry has a
distinctive specificity that one needs to consider in designing national policies. Sustaining such sophistication and
reducing its production costs requires serious investments in innovation. This requires the right mix of policies that
take into consideration industry demand and supply capacity.

Lebanon is facing many crucial challenges such as energy supply, water resources management, waste
management, humanitarian demining, population health, and security. All these challenges are potential source of
innovation demand. At the same time they require intensive technology development with long term commitment
and high level of uncertainty. Private sector players including bankers, investors and industrialists are clearly reluctant
to finance this type of activities. Government can play a critical role in compensating this type of market failures
by providing incentives, encouraging collaboration and enabling the different actors to increase and support their
demand for innovation.

In spite of the weakness of the Lebanese government, the public sector remains an important demand
generator for services and products. Procurement decisions can influence to a large extent the innovation landscape
provided a clear strategy considering innovation as an important factor of growth and prosperity is devised. Public
procurement is at the center of demand-side innovation policy initiatives. The purchasing power of government can
still pull demand for innovation.

Lebanon cannot rely only on donations and external funds to finance its R&D activities and supply side
innovation. In the long run this policy is not sustainable and to a certain degree may not serve the national interest

and reduce the sovereignty of the nation. A better and wiser approach would be to build proper means to address
the challenges and to count on Lebanese potential in developing competitive private sector and innovative research.

4.8 Key instruments for Supporting Innovation Demand

Policies Stimulating Private Demand for Innovation

One method of expanding support for early stage investments would be to introduce tax incentives. However, given
the controversies regarding the effectiveness of tax incentives in some cases, tax credits have been increasingly
favored in lieu of tax deductions and other forms of tax reductions. Therefore, one recommendation in the context of
Lebanon would be the implementation of tax credits versus tax deductions given the important differences between
the two. Applying a refundable tax credit is more highly recommended given that businesses have an incentive to
write off as many of their capital costs as possible. As such, in the context of developing countries, “refundability”
is important in cases where the credibility of the government is questionable or suspect, as is the case in Lebanon. It
has been well documented over the years that governance in Lebanon is significantly lacking, as is highlighted by the
state’s failure to implement its own policy provisions not to mention failures in enforcing the rule of law and regulation
and the lack of cooperation between the government’s own legal entities. Furthermore, there is a dominant socio-
cultural constraint that Lebanon faces in regards to its capital-driven nature, whereby few individuals and firms are
courageous or daring enough to take risks and form the grand visions essential to support and promote innovation
in the country.
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In such cases, uncertainty about future government actions will drive firms to discount funds received in the future
from the government, as opposed to those received up front. Therefore the recommendation to implement refundable
tax credits is more appealing and valuable to firms than any equivalent present value of funds received through future
tax reductions®’.

Policies Stimulating Public Demand for Innovation

Policies for innovation public procurement should be adopted basically through the National Authorities and
Institutions. Two examples are mentioned here: (1) Measures for the Lebanese Petroleum Administration, since a new
industry is emerging; and, (2) Measures for the Lebanese Army.

5. The Linkages between the Innovation Supply and Demand Sides: Knowledge

and Technology Transfer (KTT)

Knowledge and Technology Transfer can generate important benefits for economic development. These benefits are
embodied in knowledge spillovers and are realized through industry-science collaboration and technology transactions
that can range from simple technical consultancy all the way to licensing of intellectual property. In general, by
improving the process of knowledge transfer, countries can foster innovation and thereby raise productivity, create
better job opportunities, and address societal challenges. Unfortunately this component in the LNIS is completely
neglected. A proper IPR regulation can help greatly and contribute strongly to building trust between universities and
firms. Therefore the current IPR practice internationally and in Lebanon will be discussed next.

5.1 Technology Transfer as Practiced Internationally

The definition of technology transfer or “the process of commercialization”, in the academic setting, is stated as
“bringing technologies to the marketplace”®. Technology Transfer (TT) has now become mandated by governments
for institutions that receive national funding for their R&D activities. In the context of universities, TT involves
transferring knowledge and discoveries to the public by means of publications, educated students entering the
workforce, conference exchanges, and relationships undertaken with industries.

The process of TT is accomplished by licensing IP to third parties (i.e. new or existing companies) that have the
financial and technological resources to further develop and produce the various technological innovations that arise
from such academic or research institutions for specific applications. As part of the licensing agreements, universities
receive financial payments, as cash fees and/or as equity and/or as royalties on earned revenues, for the products or
services that are licensed. The income thus received is distributed among the inventors and the staff members within
the university departments and administration, all within a mechanism that works to channel income back into further
research programs undertaken by the university.

5.2 Importance of Technology Transfer for the National Innovation System

The importance of TT for the National Innovation System (NIS) of a country is embedded in the very definition of
a NIS, which is essentially, the flow of technology and information among individuals, enterprises and institutions,
which are all key players in the innovation process on a national scale. Therefore, the concept of a NIS rests on the
idea that it is the links among those key players involved in innovation that is essential to improving technological
performance. Thus, the importance of a NIS lies in the web of interaction between these players which is basically
encompassed in the actual process of TT. Each key player in the innovation process should feel the need to participate
in the TT process in order to (1) enhance the prosperity and advancement of a nation, (2) make a positive impact on
society, (3) achieve recognition and financial rewards, and (4) create educational opportunities for students and career
opportunities for researchers and innovators.
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5.3 Enabling Conditions for Universities to Engage in TT

The process of TT is dynamic, multi-faceted and involves the interaction of multiple actors. In order to achieve
commercialization, there are key conditions or prerequisites that help universities be engaged in the process of TT.
Such prerequisites include the following®:

1. The availability of infrastructure and skills

The process of TT is not only dependent on the various human and financial resources devoted to research, but
also on the existence of physical and supporting infrastructure. This refers to the multiple facilities, tools, scientific
instruments utilized by the scientific and technological communities as well as the host locations for emerging startup
companies and other organizations involved in the process. Efficient communication and connection among the
individual components of this ecosystem should exist and at the lowest costs possible in order produce the best
results needed.

The establishment of Technology Development and Transfer Units (TDTU) is an example of infrastructure needed
to foster the process of TT. This will be further discussed in a section below.

2. The conditions, orientation, norms and incentives relevant to research

One enabling condition for universities to engage in TT concerns the conditions, orientation, norms and incentives
relevant to research. These include: (1) the patterns of researchers’ contracts (temporary vs. permanent positions,
full vs. part time); (2) the levels of salaries (annual earnings, benefits, health insurance schemes, incentives); (3)
the working conditions (distribution between research, teaching, and administrative work); and, (4) the available
career progression and development opportunities (early career research positions, level of responsibility, degree of
independence and creative freedom, training schemes).

The above mentioned features relevant to research are important in the process of TT and in turn to innovation,
given that “the combination of higher opportunities for career progression and research, a higher salary, and better
working conditions increase interest in research careers and facilitate the recruitment and attraction of talented or
promising researchers, which should in turn increase the quality of research outcomes”®.

3. The availability of funds

Financing TT and commercialization not only encompasses financing the processes and infrastructure (TDTUs,

proof of concept centers, early stage R&D support, licensing IP and prototype development, among others), but also
financing the results such as supporting joint R&D with industries and investment in spin-off firms.
Financing of this nature usually falls within the following categories®: (1) Grants - publicly funded vs. matching private
sector funds with public funds; (2) Loans - micro-financing vs. large scale loans; (3) Equity Investments - venture/seed/
angel funds; and, (4) Guarantees - government guarantees for the initial investment amounts (reduces risk for private
sector investors in high risk cases.

4, The existence of a clear IPR system

Intellectual Property is the basis of any innovation process, thus it is only natural that there should be a clear IPR
system in place as a precondition in the engagement of universities in TT.

An efficient IPR system is a main pillar in the TT process in universities given that TT targets “require that
universities are legally authorized to own IP created from publicly funded research (subject to certain government
rights); to own spinoff companies; select independently their co-investors; procure goods and services according to
good commercial practices rather than more stringent public procurement rules; and, hire and fire competitively and
according to business needs”?.
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This, however, is a sensitive issue given that most investments are funded by taxpayers and thus clear and transparent
regulation is vital.

5.4 Technology Development and Transfer (TDT) Units in Lebanon

As mentioned previously, establishing TDT Offices or Units (TDTO or TDTU) is a main mechanism for promoting TT
and commercialization of IP. In Lebanon, this is currently being applied at the American University of Beirut (AUB)
with the establishment of the Technology Transfer Unit (AUB-TTU) at the Office of Grants and Contracts. AUB-TTU is
responsible for managing invention disclosures and inventions from all Faculties on AUB campus.

The main mission of the AUB-TTU is (1) to encourage and assist technological development at AUB, (2) to facilitate
the transfer of IP to businesses and industries, and (3) to bring inventions and technologies to the marketplace in an
effort to generate benefits for both AUB and the community.

The main functions of the AUB-TTU revolved around providing guidance to faculty members, staff, and students,
protecting IP and helping market IP resulting from scholarly activities, and enhance national economic development
by building strong ties between public/private sectors, without compromising academic integrity and principles®.
At the moment, there are two specialists in licensing, and transferring technologies from the physical sciences, life
sciences, and information and computer sciences. AUB-TTU also has a legal IP advisor and business specialists and
consultants.

However, AUB is still new to the concept of TT and commercialization and is lagging behind in the race to commercialize
innovation and monetize IP. This is apparently a new frontier for regional universities and has proven to be challenging.
Meanwhile, it appears that AUB is considering setting up incubators in the future89.

5.5 The IPR Situation in Lebanon.

The importance of protecting IP is highlighted by a socio-cultural rational and an economic rationale.
Socio-cultural Rationale

From a socio-cultural perspective, there is a natural right and moral rationale behind the protection of IPR that stems
from the moral right to claim IP and in turn receive appropriate compensation and reward. This fosters the underlying
assumptions that IPR ensure that the inventor is sufficiently rewarded not only for the creative energy and input spent
but also the invested financial capital made.

Putting in place effective IPR protection will increase the incentive for businesses to invest in R&D by removing the
risk of rapid imitation. Such protection therefore avoids infringements and litigations.

Economic Rationale

On another note, the use of patents, as a method of protecting IP, can serve to obtain financing for R&D. To do
this, the government will have to revise IPR guidelines pertaining to government-funded research, joint public/
private and academic/private research, and in-house research by firms. Government can encourage use of the IP
system by enhancing knowledge of all its elements - not only patents, but also trademarks, geographical indications,
industrial designs, utility models, trade secrets, copyright and related rights, and new varieties of plants, non-
original databases, and relevant aspects of unfair competition law.

Types of IPR.
Below are the main types of IPR.

Trademarks. A trademark is “a distinctive sign that identifies certain goods or services as those produced
or provided by a specific person or enterprise”®. Trademarks help consumer identify with a product and service
and therefore encourages purchasing power. Trademarks offer protection to the owner of the innovation by making
sure that he has the exclusive right to use it and provides him with the right to authorize others to use it in return for
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payment. Usually trademarks operate on a time frame but may be renewed indefinitely®'. Ultimately, trademarks serve
the purpose of protecting against infringement and unfair competition. Letters, numerals, drawings, symbols, shapes
and even audible sounds and music are all examples of the different forms of trademarks.

Industrial Designs. The ornamental and aesthetic appearance of an article defines it as an industrial design.
They can consist of two-dimensional or three-dimensional shapes with specific patterns, lines, and colors. The range of
industrial designs extends from products of industry and handicraft, to technical and medical instruments to watches,
jewelry and other luxury items, household ware and electrical appliances to vehicles and architectural structures and
from textile designs to leisure goods. Protecting industrial designs comes with the premise of aesthetics indicating that
the design needs to be appealing to the eye, adding to its commercial and marketable value. Given this, unauthorized
use by others or imitations of the design is prohibited and are thus protected in an absolute sense, as patents are
protected against unauthorized use by others. The duration of protection varies from country to country and may be
as long as 25 years, as seen in the European Union.

Utility Models. Inventions that do not meet all the requirements of a patent but possess industrial use are
defined as utility models. Utility models essentially nurture the rapid evolution of original innovations and are
particularly relevant to SMEs as well as private individuals.

Trade Secrets. Research, business, commerce or industry may use trade secrets which consist of confidential
data, information or compilations. This is applicable to universities, R&D institutions, government agencies and
businesses and may include secretive scientific and technical data that should not be publicly disclosed in order to
maintain competitive advantages. Only under confidentiality agreements would trade secrets be revealed. Not only
can trade secrets have considerable value independently, but may also be used in conjunction with other forms of
intellectual property, such as patented inventions. Examples of a trade secret include formulas used in the food and
beverage industry.

Copyright. IPR covering literary and artistic works are protected under copyright rights. The works covered
by copyrights include novels, poems, plays, reference works, newspapers, computer programs, databases, films,
musical compositions and choreography, artistic works such as paintings, drawings, photographs and sculpture,
architectural works, advertisements, maps and technical drawings. Similar to the previous types of IPR, copyrights
give the creators the exclusive right to either authorize others to use the work or not, based on agreed terms.

Perception of IPR. In 2009, the Arab Center for Development of the Rule of Law and Integrity conducted a study®? that
assessed the perceptions of respondents on the state of IPR in Lebanon. The following points were highlighted in the
study.

- 94.5% of respondents claimed that IPR is important for promoting investment and growth in Lebanon.
There was an indication in the level of agreement among the different age groups, which showed that lower age
bracket groups had higher agreement rates than higher age bracket groups. This could be a reflection of an increased
awareness on the importance of IPR among educated Lebanese youth.

- 58% of respondents reported being “quite familiar” or “strongly familiar” with IPR laws and regulations in
the country.

- 45% of respondents reported feeling “often” or “always” resistant to the enforcement of IPR protection and
anti-piracy efforts. This is particularly highlighted in the entertainment industry in Lebanon.

Software Piracy and IPR in Lebanon. Software piracy is extremely common in Lebanon and is in complete violation of
IPR. According to an article featured in The Daily Star in 2009, “the US-based Business Software Alliance, an industry
group representing the World’s leading computer software developers, ranked Lebanon in 36th place worldwide and
5th in the Middle East and North Africa region in terms of piracy rate in 2008”. Losses incurred by piracy were reported
to reach US$49 million in 2008.

The piracy phenomenon in Lebanon extends to reach all forms of media (cable and pay TV, movies, entertainment,
and music), software (business software, games, and unlicensed computer programs), literary (books and academic
textbooks), and technology (mobile downloads, internet-based piracy) Intellectual Property®.
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The Lebanese Ministry of Finance issued in 2000 the Custom Law (described below) which prohibits the exportation,
importation and stocking of counterfeit works or any other goods considered as an infringement of copyright. However,
the situation on the ground shows it is difficult to practically implement such protective measures, since counterfeiters
introduce pirated products, including counterfeit movies, music CDs and computer programs to the Lebanese market
through illegal land or sea crossings that are not covered by customs officers or local authorities®.

IPR laws in Lebanon. There are a number of laws, resolutions and regulations on IPR. The police, the public
prosecutor, the judiciary, customs officials, and employees of the Intellectual Property Protection Office (IPPO) at the
Ministry of Economy and Trade (MOET) are the authorities responsible for enforcing the copyright law and combating
piracy in Lebanon®.

Below is a brief sample of some of the existing IPR laws and regulations in Lebanon?®e.

- Resolution No. 2385/1924 issued on January 17 1924, amended by the law of 31/1/1946 on “Industrial
Drawings and Designs”. “Trademarks and Brand Names” are covered in Articles 105-110; and, “Industrial
Designs” are covered in Articles 111-114.

- Law No. 240/2000 of 2000 on “Patents”. It covers enforcement of IP and related laws, industrial
property, IP regulatory body, layout designs of integrated circuits, inventions, plant variety protection, transfer
of technology and trade secrets.

- Law No. 75/1999, Articles 89, 91 and 92 on “Protection of Literary and Artistic Property”. It covers the
copyright law.

- Law No. 69/20 of May 23, 1969 on “Rights of Creators of Musical Works".
- Circular No. A/1/4 of May 25, 2006 on “Protection of Computer Programs and Fight against Piracy”.
- Circular No. A/1/5 of May 25, 2006 on “Protection of Literary, Artistic, and Scientific Works”.

Despite the sound regulatory framework, the IPR system in Lebanon remains largely unused by entrepreneurs and
academics, due in part to the costs and complexity of the patenting processes. Because of real and perceived
barriers in using the system, SMEs often use alternative means to protect their innovations, including secrecy,
exploitation of lead-time advantages, moving rapidly up the learning curve, use of complementary sales and
service capabilities, technical complexity, as well as ongoing innovation relationships based on trust and use
of trademarks to differentiate their products from those of imitators. Even universities and public R&D institutes,
which have the resources to produce valuable intellectual property, lack the framework and experience to properly
control and manage their innovations. Formal rules are, however, beginning to be adopted.

MOET has been deploying huge effort in the last few years to disseminate a culture of IP through a variety of
initiatives and activities including seminars, conferences, and campaigns on IP for entrepreneurs and SMEs; guides
on various aspects of IP for entrepreneurs and SMEs.

Despite these efforts the following evidence has been collected: According to a study consisting of a survey of
475 industrial enterprises conducted by the CNRS in collaboration with the World Bank between 2012 and 2013:

4% managed to register patents with specialized Lebanese agencies during 2010-2011.

Around 3% were reported as having applied to register patents covering their own innovations with
authorities outside Lebanon.

5% of the enterprises taking part in the survey were reported as having licensed the right of utilizing
innovations they had produced to other enterprises.
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The number of SMEs in Lebanon is estimated at 170,000, among them only 291 patents were filed in 2012 and 304
in 2011. These numbers are very low confirming the results of the survey mentioned above. Knowing this, there
clearly are a number of hindrances to patenting, and ultimately the progress of innovation. Such factors are cited
below.

Perception that acquiring and maintaining IP to be too costly and burdensome.

Lack of awareness on behalf of creators on the intellectual value of their ideas or products and underestimation
ofthe benefits of registered rights.

High costs for monitoring and enforcing IP rights.

Lack of trustin the enforcement of rights and in the legal system
Reliance on informal methods such as trust and limited information.
Lack of creativity in the production due to limited innovative capacity.

High levels of informal enterprises.

Lebanese SMEs are clearly reluctant to engage in a process of patent registration. A variety of reasons were exposed.
The most important reason is the adamant determination of firms to preserve themselves from competition and
protect their distinctive technologies, knowhow and products from competitors. However, in the new era of knowledge
economy competition among nations and firms is driven by the generation of new knowledge, and innovative
technologies. The generation of knowledge and sophisticated technologies require huge investments affordable
only by large firms such as multinational pharmaceuticals. Smaller firms have no choice but to collaborate with
other sources of new knowledge such as universities and research centers. The problem is that researchers and
entrepreneurs as well as their institutions and organization most of the time do not share the same values, the same
culture or even the same vocabulary. Bringing them together, bridging the gaps between the cultures and connecting
the dots between the two worlds is quite a complex task that cannot occur naturally nor automatically but needs to
be arranged, prepared, planned and constantly promoted, preserved and fostered. This is the role of KTT achieved
through a series of processes involving a variety of actors and participants where IPR is playing a central role

These observations highlight the dilemma of IPR in Lebanon. On one side protection is needed to encourage businesses
investing in innovation, and on the other side R&D is by nature open to cooperation and keen to make discoveries and
innovation diffused.

5.6 Policy Measures to Foster KTT Function

Knowledge and Technology Transfer (KTT) remains the weakest point of the Lebanese National Innovation System
(LNIS). The role of IPR in in facilitating KTT and its related policies should be adopted in this respect. The second point
is the Technology Transfers units at the university level and office at the national level. The third point is related to
funding early stage R&D and the establishment of fast prototyping and innovation experimentation laboratories.

Rationales for a set of Policies to Support KTT. More concretely, the key functions to be performed so as to achieve an
efficient transfer of technology between the knowledge generators and the market users are the following:

Initiating efficient communication between the two sides through discussion fora, information exchange
platforms, and seminars and conferences. These activities help increasing the opportunities to meet and create friendly
or professional connections and relationships. It is part of the informal type of initiative that remains instrumental in
putting in place strong sustainable bonds.

Promoting collaboration through associations including researchers and entrepreneurs, awarding successful
collaboration, and matching funds to initiate seed projects allowing both side to learn how to collaborate and build
joint teams
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Building trust through formal agreements and protective measures such as facilitated patenting procedures,
non-disclosure agreements (NDA), simplified legal contracts, and clear licensing schemas. These elements are very
important to putin place especially in a country such as Lebanon where the culture and tradition of strong collaboration
between universities and industries, researchers and entrepreneurs are lacking.

These elements are the preliminary conditions to establish fruitful efficient and sustainable relationships between the
two sides of the NIS namely the supply and demand side.

Technology Development and Transfer Units and the National Office. It was seen that AUB has just started the
implementation and experimentation of a Transfer Development and Technology Unit. This measure should
be generalized to other universities. These units should be coordinated by a national office. Such coordination is
instrumental given the scarce resources in Lebanon and the necessity of joining forces among the different R&D
providers namely the universities and research centers and reaching critical masses of researchers.

National Technology Development and Transfer Office (NTDTO) in Lebanon. ESCWA, in partnership with the CNRS,
launched a project (2015-2017) to strengthen the capacity of selected ESCWA countries, including Lebanon (and
Morocco, Egypt, Oman, Tunisia and Mauritania) and to create an enabling policy environment for R&D and the
commercialization of research results. This encompasses the establishment of an NTDTO in each of the six selected
countries.

ESCWA has identified a number of problem areas that call for the creation of such an office. At the core, the absence
of institutional development and innovation awareness and strategies and the lack of enabling environments
and incentives for universities (private sector collaboration), feed into a lack of policies that promote R&D and
modernization as well as the broken cycle between universities, research and industries. This, combined with non-
competitive production sectors (industry, agriculture, healthcare, technology, etc.), harbor the overarching problem of
the increase in the number of deprived and under-utilized youth in those Arab countries.

It is for these reasons that required steps need to take place in order to boost competitive production economies to
ultimately “dignify lives through decent employment for Arab youth”. This is achieved by (1) establishing NTDTOs
with their related systems and enabling policies and (2) establish university and research centers that work to integrate
IP and TT policies into their staff and faculty evaluation and promotion proceedings®’.

According to the Innovation Policy Platform, the common role that the NTDTO should play is to bridge the gap
between research and innovation by assisting universities and public research organizations in managing their IP.
This main role feeds into more specific functions as stated below, with their corresponding channels of knowledge
and activities®:

Establishing relationships with firms and community actors - Contract Research
Generating new funding support from sponsored research or consulting opportunities - Consultancy
Providing assistance on all areas related to entrepreneurship and IP - Incubator Facilities

Facilitating the formation of university-connected companies utilizing public research organizations’
technology (start-up) and/or university people (spin-off) to enhance prospects of further development - Spin-off and
Startup Companies

. Generating net royalties for the public research organizations and collaborating partners - Licensing and
Patenting

Supporting Policy Instruments. The NTDTO cannot achieve alone its mission. Its activities should be a supported by
measures at different levels such as:

For Universities: creating incentives for researchers to collaborate with private firms. These can include both
financial rewards and institutional changes promoting careers of those scientists who choose to work on knowledge
transfer tasks.

97 Charif, H. (2015). Landscape of innovation in Lebanon. ESCWA Beirut Report
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For CNRS and MEHE. Introducing a new type of PhDs called industrial PhDs conducted in collaboration

between a university or research institute and the industry. It should allow the possibility for industries to innovate at
a reduced cost and risk and prepare the ground for Post-Doctorates to find a job. This type of PhDs can also contribute
to support innovative research at the early stages where investors are totally reluctant to intervene. This is practiced
elsewhere in the World. In France for example the program Conventions Industrielles de Formation par la Recherche
(CIFRE)*® was implemented in the eighties.

For Government, establishing legal and regulatory frameworks that allow scientists to collaborate with
industry and to transfer knowledge gained in publicly or university funded projects.

For BDL, creating collaborative research centers. Collaborative research centers have been named as one of
the effective ways of providing shared facilities to publicly funded research organizations and private firms, in these
centers research can work together and gain critical learning experience. This could be a way to support financially
the early stages of the innovation chain. BDL has been supporting indirectly the entrepreneurship and startups
ecosystem through the establishment of entities such as the UK-Lebanon Tech Hub, it can similarly support vehicles
and instruments to assist the research and innovation centers such as fast prototyping labs, specialized labs, to
enhance the university-industry collaboration.

6. Access to Finance: BDL and the Circular 331, Kafalat, Venture Capital Funds

6.1 BDL and the new Circular 331

The most important law issued by Banque du Liban (BDL) is the Circular 331 and its amendment. Circular No.
331 was issued on Aug. 22, 2013. Its objective is to engage in Lebanon the knowledge economy, to boost start-ups
and entrepreneurship and to create the right ecosystem to sustain their activities. BDL cannot intervene directly. Its
policy is channeled through the Lebanese banking system.

According to the circular, the total participation of any bank in start-ups may not exceed 3% of the bank’s capital,
provided the participation of any bank in a single start-up does not exceed 10% of the aforementioned 3%. Thus,
commercial banks must invest in at least 10 start-ups if they want to benefit from all the facilities provided to them by
BDL. The equivalent of up to $400 million will be injected in this sector in the coming 7 years.

Banks wishing to finance such companies will benefit from interest-free loans from BDL guaranteeing up to 75% of
banks’ investment for a maximum period of 7 years.

Banks can own up to 80% of the company’s capital for the entire duration of the loan. The company should be a
Lebanese joint stock company with nominal shares. The bank should liquidate all the shares it owns by the end of the
maximum loan period of 7 years.

The main obstacle is that Lebanese banks are not accustomed to this type of transaction. Banks are not yet qualified
to deal with the entrepreneurs or with this kind of investment. This is different from these banks’ current activity,
including investments in financial assets, particularly in Treasury bonds and the administration of loans, imposing an
approach that contradicts with the principle of initiative and risk-taking.

Another obstacle is that banks avoid small investments, considering that their cost and trouble making it not worth the
effort. This contradicts the spirit of Circular No. 331 that aims at encouraging start-ups and the entrepreneurial spirit.

However, the incentives offered by BDL were enough to push the banks to find appropriate means to overcome
obstacles by creating specialized investment funds to seize the opportunity.

Below is a table showing the most important Venture Capital funds and their main characteristics.

% http.//www.anrt.asso.fr/fr/espace_cifre/accueil.jsp
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Table 2: List of venture capitals in Lebanon with description of business model, funding amounts, targeted sector and

number and stage of supported startups

Name of Business Model Total Amount | Sector/Type of Supported Startups/
Venture Invested Industry Targeted Covered Stage of
Capital (USD) Development
B&Y VP Follows the classic VC model 500,000 Highly scalable 8 (given range of
companies that are | 100K-600K)
Take stakes in tech startups in for-profit focused
exchange for cash on technology Covers early stage for
startups in Lebanon.
20% equity scheme Later stage for startups
outside Lebanon (Dubai,
Madrid, USA)
BeryTech Open Door Meeting approach 300K-3M ICT, digital 12
Fund Il (depending on | content, fashion,
10-45% equity scheme the case) renewable energy, |Accelerator stage (above
industrial design, Seed Stage and Above
Follows the Circular 331 life sciences Series A) a startups that
exclusively and medical are already in operation
. . technology
Applies co-investment
IM Capital 2-3% up to 20% equity scheme Not specified | Non-industry Seed and early stage
specific
Core components:
- Matching Capital a match
investors with businesses and
funds
- Guarantee equity a provide
insurance for the investment made
by the investors
-Technical assistance a capacity
building for the ecosystem
Backed up by USAID and not
specific to Circular 331 regulations
MEVP Have 4 mains funds (2 local, 2 120M Technology and 28 Series A and B stages
regional) internet related (Series B is second round
startups (mobile of financing by private
Local Fund includes “Impact Fund” apps, websites, equity investors or
Impact Fund: | mysic streaming, | venture capitalists)
10-30% equity scheme 70M game development
and software as a Rare cases with Seed
service) stage depending on
interest in the startup
and its potential
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World Bank Initiatives. In mid-2011, the World Bank MENA Finance and Private Sector Unit, jointly with the government

of Lebanon, launched the preparation of the Supporting Innovation in Small and Medium Enterprise (iSME) in Lebanon
Project. The Capital Markets Practice and the Entrepreneurship, Technology, and Innovation Practice provided technical
assistance and support designing the project. The project was launched in 2012 by the government of Lebanon; and
the World Bank MENA region the Capital Markets Practice, and the Entrepreneurship, Technology, and Innovation
Practice.

The objective is to encourage the equity investment market to increase the supply of early stage investment finance
for financially viable, new, and existing innovative firms. This, in turn, will generate a more robust risk-taking culture,
stimulate entrepreneurship, and, over time, enhance the potential for additional private sector jobs.

The project funding will finance the following two components™®:
- The iISME funding program that will have two project subcomponents providing two types of financing to enterprises:

(1) Development grants to stimulate ideas generation and concept development (total US$2.5 million); and, (2)
Equity investment to support the early stage growth of a firm (total US$25 million)

-Project management and implementation that will include outreach, training activities, and establishing a project
implementation unit (total US$2.5 million)

6.2 The Asymmetric Funding and Financial Instruments across the Innovation Value Chain

In this section the different gaps preventing Lebanon from taking full advantage of its strengths and optimally
deploying its resources and talents will be presented.

Annex | lists, almost exhaustively, all the current actors involved the Lebanese innovation landscape, organized
into three tables:

1. Financing options across stage of growth: Who are the actors involved in providing funds at which stage of
the innovation chain, and under which form?

2. National Innovation Network: this concerns how the main public agencies are linked and connected together.
This will give an idea about the level of collaboration and linkages among the various involved entities.

3. Innovation Actors and Policy instruments: Which policy is being implemented by which actor?

Financing Options across the Innovation Chain

| |
Bamc Nesearc fi £ x paerirrient ai Cormirrmesc al | Growlh Companiies | Malire Hisindgss
Peewv is) cporTsmit Profaly e Frotofyie |

GRANTS

GCROWE
FLIAII Y

GLUANANTEES HaaT

TOQLITY
ETAA T NG

DERT -

Table 1 y i Fi S i vatiar IE S A

190 World Bank. (2015). Investment funds. Retrieved on January 4, 2016 from http.//worldbank.org/fod/investmentfunds
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The above table shows a clear lack of support for innovation in its early stages.

The most important support for basic research and innovation development projects remains the CNRS. A very
important change in policy occurred a few years ago when CNRS moved from a “science centric mode of operation”
to be driven now by “mission based” research. Furthermore, during the last few years the entrepreneurship and
start-up communities in Lebanon became more vibrant. A variety of prizes and competitions have emerged, some
sponsored by certain Lebanese investors and others by members of the Lebanese diaspora as well as broader
international community. However, these interventions are largely on the level of “businesses plan” competitions
with less comprehensive cover for early stage research.

At the market uptake stage Kafalat is providing more than US$100 million of guaranteed loans. The cumulative
amount of loans issued guaranteed is US$1.45 billion for an average amount per loan for US$100,000.

The innovative iSME World Bank project aims at promoting and investing in innovation, encouraging equity financing
and sharing the risk with venture capitalists but is yet to be approved by Parliament. This project should provide a
small proportion of the total amount of the fund; namely, 8% is devoted to the early stages of concept development
grants. The remainder being dedicated mostly forthe demonstration and commercialization stages.

In sum, the above table identifies failures of governance and failures of coordination. There is an evident breakdown

of coordination between market and academia. This has led to a capital flow concentration into the upper stages of
the innovation process and bottlenecks in early stage research.

6.3 Policy Recommendations

The World Bank confirms the analysis above by stating - the current financial environment leaves three substantial
gaps in Lebanon’s innovation system. The first gap is funding at the early concept stage where entrepreneurs need
to develop their ideas into a viable concept and product; the second and third gaps are related to the absence of seed
and early stage venture finance, respectively. Hence the most important recommendation in this respect is to put in
place the right financial instruments to support early stage innovation. Funds similar to the one proposed by the World
Bank iSME should be put in place.

7. Infrastructure: Telecommunications, ICT Commission

ICT is a critical area to serve the whole national economy or to promote innovative products and services. In this
section the focus will be on ICT infrastructure as major enablers of the NIS. Competitiveness relies on capacity
to innovate and quality of ICT infrastructure as well. In Lebanon one of the most important entities dealing with
this aspect from a strategic, planning and evaluation perspective is the National ICT Strategy Coordination Office
located at the Presidency of the Council of Ministers.

ICT Policy Measures

In spite of its efforts to provide recommendations on measuring the digital economy and other strategic
recommendations, the bottleneck of this area remains the inability to secure telecommunications services at
an international standard level and at a reasonable cost. All studies and all practitioners have highlighted this
problem for many years with no apparent possibility in sight to solve it. Unless this issue is properly tackled any
ICT industry in Lebanon will have no chance to emerge and likewise a NIS will remain at risk.

The National ICT Strategy Coordination Office at the Office of Prime Minister prepared in 2011 a statement of Policy
for the development of the ICT sector. The implementation of the recommended measures remains critical for a strong
LNIS™'. The main recommendations are listed below.

The government acknowledges that the required development of the knowledge based society and economy based
on a digital environment cannot be achieved unless the various ministries and government entities who have related
mandates act within a well-orchestrated National Agenda that consists, in particular, of the following:

97 Yamout, S. (2012). National ICT strategy action plan 2011-2012. Retrieved on January 7, 2016 from https.//www.aub.edu.lb/osb/
osb_home/research/egovworkshop/Documents/Session %201/National_Strategy._PCM_Salam.pdf




1. Telecommunications service supply is re-structured so as to be able to deliver high quality fixed and mobile
broadband and other services at affordable prices to almost all households, businesses and educational establishments

in Lebanon.
2. Ample links to the Global economy are provided.
3. Entrepreneurs and innovators are able to create applications, services and products that serve markets both

within Lebanon, and beyond its borders.

4, National education adequately reflects the needs of, and opportunities within, the digital economy, and the
ICT sector provides the enabling services and capabilities for the provision of such education.

Liberalization of the Telecommunications sector is very important. The desired outcomes of the policy are that:

Lebanon transitions to a knowledge-based society and economy, in which entrepreneurs and well educated
young people are provided with adequate opportunities both to stay within Lebanon, and contribute to the wealth of
the nation.

Lebanon overcomes its perceived lack of competitiveness, arising from inadequate infrastructure and
institutions, and low productivity, and once again becomes an attractive center for regional and global trade,
commerce, and tourism, and is able to attract investments.

8. Systemic Measures: An Innovation Policy Mix for Lebanon

8.1 The Concept of Policy Mix and the System Approach

Policy mix is concerned with the right composition of policies and with how they might interact to mutually increase
the overall effectiveness of the system. Interactivity among policies is the key point in the policy mix concept. This
interactivity may be of different natures. It may take the following forms:

Excitatory, where the presence of two policies in the policy mix can together increase the effectiveness while
the presence of a single instrument may be of no effect.

Inhibitory, where two instruments may attenuate, eliminate or even harm the system. This means that the two
instruments are incompatible.

Environment/Context sensitive.

For example, demand-side innovation policies need to be matched and combined with adequate supply-side policies
and measures. This is an important example justifying the necessity of a policy mix and a coherent set of measures.
But this requires specific mechanisms to enhance coordination among the various actors especially the government,
the involvement of the stakeholders and the participation of the end-users.

As it was shown in the previous sections, the LNIS suffers from a number of institutional gaps, mismatching and
barriers. The objective of a policy mix is to mitigate these gaps.

In the Lebanese context, intervention is not restricted to the government. The right balance between a laisser faire
attitude and a heavy governmental intervention needs to be found. All stakeholders should be involved in the process
of enhancing the overall LNIS. Therefore the policies suggested below for the three main components of the system
will be considered at different levels namely the government and its institutions, the key actors such as universities
and firms, without neglecting the individual initiatives and the community engagement. Ultimately the policy mix
should lead to satisfying the enabling conditions and the setting up the conducive environment for an efficient LNIS.




8.2 The Disconnected Network across the Innovation Stakeholders
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The network analysis chart reveals two critical points. First the evident disconnect between government agencies,
bodies and ministriesand the centralimportance of international institutions endeavoring to work through this
disconnect. These institutions provide and promote support for activities of government agencies and bodies. The
overall picture is one of inefficiency and poor communication.

There are in the following Table 3, in these sub-section, two tables, one for the public sector actors and the second
for the private sector actors. The reason for splitting actors into these two categories is only to make the results
more readable.
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The most important thing to note is the clustering of interventions  within business development and
entrepreneurship, and the absence of intervention taking real advantage of the Lebanese diaspora or facilitating
the fabrication step in the early stage of the innovation process and enhancing collaboration and linkages between
supply and demand sides through intermediate professional bodies.

8.3 Governance Monitoring and Evaluation

Although the Monitoring and Evaluation is critical for the success of any NIS, it remains to a certain extent neglected
and not integrated into a full process of continuous evaluation of policies, quality and performance of the Lebanese
NIS. International organizations conduct studies in this respect and provide a wealth of information, evaluation and
ranking of Lebanese innovation system.

However, the CNRS is actively planning to put in place a Lebanese Science Technology and Innovation Observatory
(LORDI). Its objectives are:

Produce reliable statistics on resources and production of S&T.
Maintain an inventory of the R&D resources and skills in academia and business sectors.

. Conduct analysis of the R&D system in Lebanon upon request. It is another initiative of the CNRS with support
of ESCWA and EU to facilitate R&D activities in Lebanon.

Should this observatory be established it will be an important tool of assessing the R&D activities in Lebanon and an
important component of the Lebanese NIS.

Given the main weakness of the LNIS which is the lack of coordination and vision it is advisable to establish a
National Innovation Agency to:

Use monitoring and evaluation as a policy tool to track performance, determine the impact of interventions,
and provide feedback to improve implemented policies.

Strengthen institutional capacity for M&E, and integrate M&E into every stage of the innovation process, from
strategy design through implementation (measurement of intermediate outputs) and final evaluation report.

Introduce an M&E framework to evaluate the performance of each implemented program and to enable
evidence based policy reforms.

Develop an M&E framework with clear and measurable indicators for every program and intervention.
Design and implement innovation policy instruments
Provide regular feedback to the stakeholders about what works and does not work, to inform future policy
decisions.
However, in the absence of such agency, a close collaboration between CNRS, IDAL and BDL - the pivots of the LNIS
as we have seen previously - through a National Innovation Board (or advisory council) can be considered, to:
Coordinate policymaking across sectors.
Monitor and evaluate innovation policies and strategies.

Provide specific knowledge and guidance to NIS.

. Develop and refine coordination mechanisms among governance agencies, sector ministries, research
institutions, industry.




ANNEX

ANNEX 1

List of Innovation Actors in Lebanon

Framework for the categorization of the innovation actors

1. Supply Side 2. Demand Side

Intermediaries

3. Financial Institutions
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Legislative Framework

A Summary

The objective of this chapter is to review and evaluate the legislation associated with technology transfer and to
propose the amendments required to develop new legislation. The adopted methodology relied on the study of the
pillars that were presented in the second chapter of this booklet.

Asetof specificamendments of currentlaws and regulations is proposed. It covers the aspects of: knowledge generation
and technology production; the support of demand centers; the linkages of demand centers and knowledge production
centers; the financial and economic systems responsible for funding research; and, the regulating authorities for
technology transfer activities.

This chapter includes four annexes: the first is a draft of the proposed letter to be addressed to Higher Education
institutions in Lebanon; the second is a draft letter to be addressed to the Funding Unit of the Central Bank; a third is
a proposal of amendments on the Internal Bylaws of the National Council for Scientific Research; and, the fourth is a
list of specific amendments to the Law establishing the National Council for Scientific Research.

A summary of the topics covered in this chapter is presented below.

Preparation of the legislative framework

The preparation of the legislative framework had two options. The first is to try to prepare a comprehensive law,
and the other is to introduce amendments and introduce updates to the laws and regulations in force. Based on
past experiences, which showed that the adoption of comprehensive legislation governing a particular sector is a
complex and long process (a few years), in addition to the urgency of the basic benefits of Lebanon to keep pace
with innovation and technology transfer, the chosen option was to move towards amending existing legislation to
serve the legislative framework for technology transfer, while recommending a follow-up of the overall course when
circumstances allow it later.

Therefore, the legislative proposals came direct and are applicable by the concerned authorities according to the above
mentioned pillars as follows:

Axis1: Knowledge Generation and Technologies Production (Supply side)
1. At the government level:

Activate the allocation of 5% in the operating budget of private universities for scientific research. A review of the
provisions of the new Higher Education Law found that the activation of article 5, paragraph 3, of the Act does
not require additional legal action. That proportion should be reflected in the budgets of private universities; The
Academic Technical Committee, as noted in the Higher Education Act, shall prepare the reference manual for
periodic verification of the 5% mark in the budgets of the academic institutions established by each institution.
The reference manual is expected to capture expenditures within the 5% range, including salaries of professors
specializing in scientific research, office and laboratory expenses, attendance at scientific conferences, and the
cost of registering intellectual property rights. The law gave the universities, in Article 73, a period of 3 years
from the first academic year following the promulgation of the law to ensure that their conditions apply to the
conditions and specifications contained in the law. Accordingly, as of 2017, the Ministry of Education and Higher
Education will have to monitor the extent of the universities’ commitment to this article under the penalty of
applying the penalties of the fourth category mentioned in Article 63 of the law, which specifies a fine of 50 times
the minimum wage.

2. At the level of the Lebanese University:

The research system No. 126, issued by the Rector in 1975, is relatively old although it contains some articles
related to publishing research, in accordance with Article 11, but it should be adapted to developments in this
field in a way that motivates university professors to contribute to research and innovation, especially in applied
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research; as well as regulating the relationship with the private sector, especially the production and service
sectors.

3. At the level of private universities:

Article 11 of the new Higher Education Law authorizes the Council of Ministers to establish the General Regulations
for Master’s and Doctorate’s Degrees on the basis of a proposal by the Minister based on a recommendation from the
Higher Education Council and based on the opinion of the Academic Technical Committee of the Ministry of Education
and Higher Education.

The Directorate General of Higher Education is developing the draft, which is expected to focus on: (l) joint doctoral
programs between more than one university; (ii) linking their research, innovation and economic applications through
technology transfer offices / mechanisms to be established; and (iii) creating jobs for researchers in research centers of
universities. It is expected that the Ministry will develop a guidance manual for the development of scientific research
plans to put research and innovations into practice; the manual will be integrated with the science, technology and
innovation policies that the National Council for Scientific Research is updating.

Axis 2: Supporting Demand Centers (Demand side)

Local industries are considered to be the most important centers of demand that are reliable in promoting the demand
for scientific research, and the best financial incentive for the local industry currently revolves around: (i) amending
Article 5 bis of the Income Tax Law, in terms of exempting research and development expenses from income tax. This
article should be reviewed for some amendments, after proposing that for a long period of time, and (ii) a decision by
the Supreme Council of Customs to exempt essential equipment and materials for research.

Axis 3: Linking Demand Centers and Knowledge Production Centers

Legislation related to this axis is based on the establishment of a technology transfer unit in the National Council
for Scientific Research, the development of technology transfer units or mechanisms, or technology transfer jobs, in
private universities and the Lebanese University.

Establishment of the technology transfer unit of the National Council for Scientific Research:

The Council is now the national agency for the promotion of technology transfer and innovation, but it needs
legislative amendments to enable it to carry out the tasks expected of it, particularly in terms of establishing its
technology transfer unit. The unit to be established will contribute to the development and updating of the National
Plan for Science, Technology and Innovation. It will also undertake legal administrative assistance for researchers and
production centers in terms of technology transfer, promoting cooperation among economic partners, linking research
and innovation centers to production centers, and strengthening international cooperation. Article 11 of the Law
establishing the Council allowed the Governing Council to amend the Council’s internal system. It is proposed that in
the long run the unit should consist of four sections: the Legal and Intellectual Property section, the Economic Affairs
section, the Coordinating section with universities, research centers and business incubators, and the International
Cooperation section.

Establishment of technology transfer offices, mechanisms or functions in universities:

1. Private universities:

There is currently no legal provision requiring institutions of higher education to develop offices/mechanisms or to
assign a liaison officer to transfer technology. However, articles related to the development of MSc and PhD degrees
in private universities can be understood to have research and funding plans that include functions similar to those
of technology offices in universities. At present, large universities can create a technology innovation and transfer




office, while smaller universities can create a job for one or several people to assume the mandate of the Technology
Transfer Office. It was agreed with the General Directorate of Higher Education that letters, including job descriptions
of these jobs, should be directed to universities. (Draft attached)

2. The possibilities of investing in innovations by universities:

The licenses given to institutions of higher education in Lebanon show that most licenses are granted to legal persons
(associations, unions, companies ...). The possibility of entry into companies to invest in innovations and products of
scientific research is available to universities taking the form of companies, but the question arises for other entities,
charities and/or non-profit organizations, endowments, etc., and the compatibility of business and economic with the
nature of profitability of those associations or endowments. Charitable and non-profit associations are subject to the
provisions of the Associations Act of 1909, which allows associations to carry out business / economic activities if
they are intended to achieve the goals of the associations for which they were established and return the benefits to
the association itself; therefore, co-investment of innovations by these associations with researchers and financiers in
commercial companies are possible. This would be done through a decision at the level of the administrative bodies
of the associations to participate in commercial companies, specifying the percentage of participation in the capital
of the commercial company that will be established and that the proceeds be disbursed according to the objectives
stipulated in their bylaws. In this regard, it is recommended that universities, which have taken the form of a non-
profit charitable association, establish holding companies, with the holding companies establishing subsidiaries in
partnership with innovators and/or financiers.

3. Lebanese University:

It is necessary to introduce modifications to the structure of the Lebanese University, in order to create, within it, an
office for innovation and transfer of technology.

However, in light of the difficulty of amending the law establishing the university, it was customary to take decisions
at the level of the university council by establishing multiple offices through which this office could be established. As
for the commercialization of innovation and research efforts, the Ministry of Justice’s Legislation and Consultations
Committee approved the entry of university into agreements and partnerships with third parties. Moreover, the 2004
budget allowed the university to enter into partnerships with others and to distribute the proceeds between 70% for
professors and 30% for university revenues.

Axis 4: Financial and economic systems responsible for funding research

Lebanon’s experience in financing research and innovation through funds allocated for this purpose showed the
failure of these approaches, and at the same time, the success of financial approaches similar to the initiatives of the
Bank of Lebanon through subsidized loans. An agreement with the Finance Unit at the Banque du Liban (BdL) led to
sending to the Governor of the BdL a request related to the issuance of a new circular dealing with the funding of
research and innovation in all fields, similar to previous experiences conducted by the BdL in several areas, including
on renewable energy. This circular should give a central role to the technology transfer unit to be established at the
National Council for Scientific Research. (draft attached). In this context, innovation and research are expected to be
financed through loans up to 50% of the value of each project, supported by a soft interest rate.

Axis 5: Regulating authorities for technology transfer activities
1. Ministry of Economy and Trade: Intellectual Property

Lebanese legislation is almost devoid of articles governing the transfer of technology, particularly those relating to
the protection of intellectual property. We mention from these legislations Resolution No. 2385/LR of 1924 and its
amendments related to the Commercial and Industrial Property Rights Regulations; Act No. 240 of 2000 on Patents;
and the Act on the Protection of Literary and Artistic Property No. 75 of 1999. The Lebanese legislator is trying to
address this legislative deficiency by amending the provisions of the relevant laws. Several bills have been submitted
to the Parliament since 2007 to amend the Law on the Protection of Literary and Artistic Property No. 75/1999, a bill to
protect industrial designs, and a bill aimed at protecting industry, trade and service marks. What prevents these laws
from being presented to the Parliament are constitutional procedural problems that are difficult to solve at the present
time. However, in any case, all these bills do not address the transfer of technology as such. It should be noted that
amendments must be adopted that are in line with the reinforcement of intellectual property rights and the creation
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of a safe environment for the transfer of technology; international agreements should be signed to ensure effective
protection of innovation and transfer of technology to and from Lebanon.

2. Ministry of State for Administrative Reform (OMSAR)

Research centers and researchers face many problems in the import of tools and equipment for research purposes
because there are no clear mechanisms in the publicadministrations about the mechanisms of licensing the importation
of the necessary equipment for research, and because of the multiplicity of agencies and ministries concerned (security
and administrative entities). The low competitiveness index for Lebanon is evidence of this (101 per year in 2016.) To
address this problem, it is necessary to design clear and transparent mechanisms to import tools and equipment for
research centers, as well as to make this available to researchers on the website of the National Council for Scientific
Research and the e-Government portal dawlati.gov.lb. The proposed new mechanism by OMSAR includes the re-
engineering of procedures, the time required for completion of the transaction and the expected cost of import, with
the possibility of delegating the technology transfer unit to establish the common coordination functions for the
importation of such equipment so that the researcher can obtain the permit of imports from a “one stop shop”.

3. Investment Development Authority of Lebanon (IDAL):

The Investment Promotion Law, No. 360/2001, noted the possibility for IDAL to contribute in the establishment of
companies related to supporting technology innovators. The necessary mechanism should then be drawn to allow
IDAL to contribute to the capital of private companies establishing and managing technological incubators. This can
be done by a decree adopted by the Council of Ministers on the proposal of the Prime Minister, as well as amending
the law to allow IDAL to establish and contribute to start-up companies related to technology development.

4. Amendment the law establishing the National Council for Scientific Research:

The programs and functions of the National Council for Scientific Research include all the various sciences; but in
order to carry out more in the area of innovation and technology transfer, its system must be modified to include
the following tasks: (i) Keeping pace with economic institutions and supporting them to identify their needs in the
field of innovation and transfer of technology, through the establishment of partnerships between scientific research
centers in universities and other economic institutions and institutions concerned; (ii) proposing funding mechanisms
for scientific research centers, the of commercialization of innovations and technology transfer, and implementing
scientific research projects in partnership with economic institutions; (iii) assisting in licensing the import of scientific
tools and equipment for scientific research, development and innovation; (vi) contributing in enhancing Lebanon’s
competitiveness by investing research results and scientific technological monitoring; (v) mediating between research
centers and economic entities; and, (vi) contributing to the development phase of the transition from the laboratory
model to the market.

Since the Law on the establishment of the National Council for Scientific Research did not take into account the
drafting of the policy of innovation and the transfer of technology, it is therefore important to amend articles 3 and 4
of its law to authorize the formulation of the policy of scientific research and innovation and transfer of technology,
in accordance with national needs, and follow up on their implementation, evaluation of research activities, and
coordination of scientific research and technology transfer programs. (Proposals for amendments are attached).

5. Encourage and support the establishment of scientific youth societies

Decree No. 4481, issued on 16/10/2016, allowed the Ministry of Youth and Sports the possibility of licensing scientific
youth societies, and the possibility of funding these associations from the budget of the ministry. Innovators and
researchers need to be informed, through training courses or induction seminars, of the possibilities to create
innovative youth associations in order to obtain government funding for their activities.




6. Amendment of the formation of the Ministerial Committee on Information and Communication
Technology:

Because of the absence of ministerial committees that bring together ministries, which may help in the development
of the sector of innovation and technology transfer, it is necessary to form a ministerial committee interested in this
sector. Since there is a ministerial committee on information and communication technology, it is important to move
towards amending Resolution No. 72/2005, which establishes a committee headed by the Prime Minister and the
membership of the Minister of State for Administrative Reform, the Minister of Interior and Municipalities, the Minister
of Finance, the Minister of Education and Higher Education, in order to include in it the National Council for Scientific
Research, and to modify its functions to include the transfer of technology and innovation in all fields, as well as to
expand the base of its Advisory Committee to assist the Ministerial Committee to include legal representatives of
research centers and universities.

7. Implementation of the Single Trade Registry Project:

Researchers suffer from problems associated with the establishment of companies with the Commercial Register,
which increases the cost and wastes time. With a view to reducing that period, the Council of Ministers, in its meeting
held on 27/10/2016, approved the unified single trade registry project, which improves the business environment in
Lebanon.

8. Adoption of Law of the Establishment of the One Person Company:

The current complex procedures for the establishment of business entities are a problem that many innovators face
in order to start their innovation activities, because that involve multiple stages, fees, attorneys’ fees and various
taxes. Therefore, in order to enable innovators to establish commercial entities quickly and at low cost, it is necessary
to amend the legislation related to the establishment of commercial entities in order to facilitate and simplify their
procedures, including the establishment of a one-person company and its registration electronically through the
portal of the government.

9. Modifying the name of the Parliamentary Information and Communication Technology Committee:

The internal procedure of the Lebanese Parliament have established on 21/10/2003 an Information and Communication
Technology Committee. In order to facilitate the study of the legal texts related to the innovation and technology transfer
sector and to cooperate with government to promote it, it is necessary to amend Article 20 of the internal procedure of
the Parliament and amend the designation of the Information and Communication Technology Committee to become
the Technology and Innovation Committee. (Attached is the proposal to amend the naming of the Information and
Communication Technology Committee in Parliament).

10. Establishment of the National Innovation and Technology Transfer Network:

Despite the multiplicity of influential and interested players in the sector of innovation and technology transfer, and
the establishment of entities in the demand and production centers, the absence of a comprehensive framework,
bringing together all parties under one umbrella, depending on the specificities and powers of each party (ministries,
public institutions, private sector, business incubators, etc.) is noted. This is the aim of establishing the National
Innovation and Technology Transfer Network to bring together all major players in the sector, whether in the public or
private sector, and boost the growth of this sector in Lebanon. It was suggested for the national network to take the
form of a non-profit association, registered in the Ministry of the Interior and Municipalities. A permanent secretariat
for this network will established at the National Council for Scientific Research, within the Technology Transfer Unit.
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Chapter 4

Operational Framework for National Technology

and Development Transfer System

1 - Regional Science, Technology and Innovation (STI) situation and constraints

A considerable effort and many studies have been dedicated to understanding the Arab STl landscape across many
countries. The “Broken cycle: Universities, Research and society in the Arab world” report'® sheds light on the
common aspects of this landscape. Its main diagnostics are the following:

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

Absence of the culture of social science research to understand needs of society;

Weak link between academic research and societal needs, researchers continue to work on their
doctoratethesisresearchinsteadofaddressingmarket/societyneed;

Academic progression of professors in all Arab nations are refereed journal based and do not take
intoconsiderationtechnologytransfer;

Near absence of post doctorate positions;

Near absence of media coverage of academic results and as a result most private sector companies
do not know about them;

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

Weak funding on scientific research;

Weak funding for industrializing/commercialization of laboratory results;

Absence of linkage between national economic policies and research agenda;

Individualization of research;

Weak support of research assistants and research technicians and engineers;

Absence of linkage between research results and training curricula;

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

Absence of Arab publication journals with international accreditation which leads researchers to
publish abroad;

Innovation does not come only from dedicated researchers but can stem from ordinary citizens
however this is linked to a culture of opportunism which is mainly absent in the Arab nation;

Research and Development (R&D) being transnational, international research trends affect research
transfers and their viability beyond national policies agenda;

92 Broken cycle: Universities, Research and society in the Arab world”, ESCWA 2015
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As far technology transfer is concerned, the report noted the increase in scientific publications for
the period its covered, however this is still below the levels of comparable countries;

There is a mixing between knowledge society, economy and information communication
technology (ICT) infrastructure;

Heavy investments in ICT do not necessarily benefit national economies;
Success is the result of a cumulative effort and no single measure will solve the problem in the short term;
Absence of policy to develop local competencies that can benefit from technology transfers;
Strong segregation between social sciences and hard sciences.
In addition to the above considerations, one should not lose sight of the fact that the innovation race is global.
Hence, it is important that the framework that is developed to evaluate such effort is global. The most cited reference

in that area is the Global Innovation Index Framework'® which also serves as the reference framework'® adopted
for Lebanon NTTO.

2 - Lebanese STI landscape

Although the race to creating a knowledge economy is international, the most effective approaches are not imported
but home-grown to capitalize on the local strengths and fit the particularities of each country’s science, technology and
innovation landscape. Further, the study of countries that have been successful in establishing a systemic technology
transfer system shows that the first step in that process almost always relies on the local economy as a first outlet. It
is thus very important that the Lebanese national technology transfer office (NTTO) initial efforts be geared towards
the best performing economic sectors of the current Lebanese economy.

The Broken cycle report has categorized the Lebanon STI system as “decentralized with a small dynamic and
integrated research system”. Further, the fact that the private sector, both academic private universities and private
sector industries, play already a vital role in the Lebanese STI ecosystem, qualifies Lebanon for a potential rapid
acceleration in technology transfer.

On the other hand, the low percentage of investment in R&D (as measured by the Gross Education, Research and
Development as a percentage of the Gross Domestic Product) is preventing the Lebanese STl system from achieving its
full potential. As the 2015 ESCWA report highlights, unless the market orientation of research is reinforced, investing
more public money into research will not necessarily result in more social and economic benefits. It is recommended
in this context that, any increase in public spending on R&D, be conditioned on the demonstration that the additional
budgets be dedicated to research that benefits society.

As suggested, the NTTO will have a unique perspective and should be given the means to enforce that, and any
further spending should be linked to local economic and social needs.

As was highlighted in a multitude of studies, the successful establishment of market oriented research and technology
transfer offices is only part of a continuum that goes from better oriented academic research to local wealth and job
creation. The in-depth survey of the Lebanese Science, Technology and Innovation'* is the reference used here and is
considered the most up to date available resource on this topic. One of the most characteristic findings in the above
mentioned survey is the dominant position held by well-established private universities in the scientific output of the
Lebanese STl ecosystem. In particular, the American University of Beirut (AUB) and the Saint-Joseph University (USJ)
thrust more than half of the scientific production of all Lebanese universities. It stands to reason that these universities
with a well-established research governance system, given the right incentives, should become prime contributors to
the market oriented national research effort. It can be expected that a significant number of scientific and technological
innovations that are candidates for technology transfer will emerge from these institutions in the short term.

The recent surge in Lebanese scientific production that results from international collaboration, increasingly with
European and in particular French partners, is also a strength that should be capitalized on. As seen in the newer
European H2020 program, there is a greater emphasis on funding research programs that lead to commercializing
products and solutions, there is even dedicated funding for prototype-to-industrial pilot phases such as the KIC-

19 Insead, WIPQO, Cornell University. (2016). The Global Innovation Index. Geneva: WIPO
194 Charif, H. (2016). Lebanon Science Technology & Innovation Landscape Analysis. Beirut: ESCWA
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Innoenergy program. The French research funding programs both through the Agence Nationale de la Recherche (ANR)
and through the French Centre National de la Recherche Scientifique, are more aggressively seeking involvement from
private sector companies as a condition for funding research. The Lebanese-French research collaboration should
also benefit from this trend.

Another striking aspect of the Lebanese STI ecosystem is that there are almost as many Lebanese employed in R&D
in the country as there are in the Diaspora. Although many reports paint the brain drain that the Arab countries
have gone through, as an unrecoverable loss, it is our conviction that the Diaspora can become an invaluable asset
to accelerate bringing Lebanese technology transfer to international standards and opening international markets
for these innovations. In surveying the active research competencies that can serve the market oriented initiatives,
the NTTO should attempt to include any Lebanese competence established abroad and willing to contribute to the
country’s future knowledge economy.

Of particular interest for the NTTO is Lebanon Industrial/Innovation Research Achievements (LIRA) initiative which is
clearly a step in the right path in terms of motivating university researchers to orient their research efforts towards
topics of interest to the industrial sector. This initiative should be owned and developed into an annual program by
the NTTO.

3 - Lebanese economy

The recentkey economicindicators published by the Ministry of Economy and Trade of Lebanon' provide an interesting
insight into the contribution of various economic sectors to the national Gross Domestic Product (GDP). This should
in turn provide a representative set of data for guiding the effort of university research towards more market oriented
efforts. The time depth of the data set is also an interesting time evolution of each sector. Of particular interest is that
the financial and tourism sectors are very strong contributors to the national GDP with potential to bootstrap industrial
sector contribution to GDP. As such technology transfer towards these sectors should be prioritized as they are the
most likely sources of potential commercial success. Additionally, the strength of the financial sector could be a boon
for funding innovative start-ups.

Further, the data on Lebanese foreign trade'®, identifies the main export products as food and beverages, precious
and semi-precious stones, cosmetics and machinery. Typically, in most economies, export sectors tend to be the most
receptive to innovation that can give them a competitive edge on the international market. It is thus important that the
Association of Lebanese Industrialists be represented in the NTTO board.

AWorld Bank funded industrial innovation survey'’ provides a first-hand account of the limited efforts and investments
being made by Lebanese industries in R&D. In attempting to better understand the make of the Lebanese economy, the
report relates that 95% of industry landscape is family transformative industry small and medium enterprises (SMEs)
(8 to 35 employee) with a conservative approach to investment using 90’s technologies to serve internal consumer
market. Innovation is concentrated in export oriented industries such as pharmaceuticals, information technology (IT),
fashion and jewelry. The report further emphasizes that Lebanese industrials have investment capacity, however they
continue to rely on older technologies to serve unsophisticated markets.

The main characteristics of the Lebanese industry landscape that can be drawn from the World Bank report and
data are:

Lack of skilled workforce capable of adopting innovative solutions;
Conservative industries with outdated production capabilities;

Need of policies to change strategy and organizations of industrial units to be able to integrate
innovation as core value in their development;

Innovation is limited to export industries (packaging and conformance to international trade laws);

A considerable effort is done in introduction of ICT to improve management;

19 Ministry of Economy and Trade, Republic of Lebanon. (2016). Annual Key Economic Indicators 2004 to 2015. Beirut.
196 Ministry of Economy and Trade, Republic of Lebanon. (2016). Lebanon Top Traded Products. Beirut.
197 World Bank. (2015). InfoPro survey of industrial innovation (2013-2012)




Companies with interest in innovation obtain it from participating in international fairs, contracts
with technology suppliers and import of equipment;

Equipment is imported (including computers and software) at investment phase with no later
evolution;

No interest from either international investor nor Lebanese companies in including technology
transfer as a part of equipment acquisition;

Smalllocal demand for improved products reduces economic motivation forinvestmentin innovation;

No economic stimulus to establish partnership with universities and very few companies have R&D
departments;

Very few adopt continuous education programs;
No Lebanese companies are interested in technology acquisition through Mergers and Acquisitions;

Very few companies register patents but more protect brands and author rights.

The diagnosis of the state of industry in Lebanon could be shared by many of the region’s economies. In order for the
Lebanese industry to transform to a more knowledge based economy, it needs to develop a better understanding of
market trends and develop anticipation capabilities. The NTTO should have a central role in helping raise the local
industry awareness of the possibility to partner with local universities and research centers to develop home grown
R&D capabilities.

4 - Lebanese legal framework for technology transfer

A detailed study of the Lebanese legislative framework for technology transfer has been conducted with funding from
ESCWA and published in 2016'%. The study draws a considerable number of recommendations aimed at strengthening
the supply side of innovation, spurring the demand side and laying the legal and the financial groundwork for taking
the Lebanese economy to knowledge based standing.

Among the main recommendations of the study, the need to establish a national technology transfer office whose
operational framework is being addressed here. However, it is also clear from the above study that much remains to
be done to make the Lebanese legal framework favorable to technology transfer. On the positive side, the new 2014
law that require universities to spend 5% on research activities is a step in the right direction whose implementation
needs to be independently monitored and oriented to more market oriented research to yield its full economic benefit
to society.

According to the same study, there are no specific aid schemes or tax incentives aimed at encouraging R&D in SMEs.
As such, it should be expected that the absence of incentives will lead to little involvement of SMEs in the process
of technology transfer. This could create further motivation for these SMEs to seek collaboration with universities,
provided they have the capabilities to lay out a mid-term vision for their innovation goals and the market needs they
would like to address.

196 ESCWA. (2016). Innovation System in Lebanon. Amman: ESCWA




5 - Best International Practices in Technology Transfer Offices

5.1. Technology transfer positioning in the value chain

In order to have effective measures for the NTTO and in order to better understand the success factors of international
experiences, itis important to position what is meant by Technology Transfer in the complete value chain of innovation.
There are a number of relevant technology maturity scales one could take as a reference. In the case of Lebanon, the
internationally adopted EU Technology Readiness Level (RTL) reference is used to define the position of technology
transfer in the innovation value chain:

Technology Readiness Levels

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

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

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

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

TRL 5: Large scale prototype tested in intended environment.

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

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

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

Figure 1: EU Technology Readiness Level reference

It is suggested that technology transfer for Lebanon to cover the process by which a technology at stage TRL 5-6 is
taken to a stage TRL 7-8. In this definition, not only is the technical aspects typically associated with new prototypes
are collaboratively addressed during the process of technology transfer, but also the commercial positioning.

Further, most of the studies dedicated to technology transfers converge on the following main steps of the process of
technology transfer'®:

19 Tsvi Vinig, D. L. (2015). Measuring the performance of university technology. Journal of Technology Transfer, 1049-1034
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Figure 2: Technology Transfer Flow (Tsvi Vinig, 2015)

5.2. International Benchmark

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

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

There are few comprehensive studies assessing academically technology transfer in the literature. The theory of
technology transfer is fairly simple and well documented, however performance evaluation of actual technology
transfer offices data is scarce. Among the more interesting such studies, one was published in 2014 by Tseng et al.
in the “Journal of technology management & innovation” and another surveyed'? by Irene Abrams in 2009.

The main conclusions of these evaluation studies can be summarized as follows:
Most TTO offices are independent of the academic branch of university governance.

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

10 Stevens, A. (2004). The enactment of Bayh-Dole. Journal of Technology Transfer .

""" Everett M. Rogers, J. Y. (2000). Assessing the Effectiveness of Technology Transfer Offices at US Research universities

"2 |rene Abrams, G. L. (2009). How are U.S. Technology Transfer Offices Tasked and Motivated - Is It All About the Money?
Research Management Review, Volume 17, Issue 1.




—

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

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

Budget-wise, the survey highlights an even split between patenting cost (45%) and operating
expenses (55%)

With regard to factors that impact productivity of TTO, Vining notes that organizational practices of these TTOs have a
significant impact along with the quality of university personnel and willingness of professors to patent. It is also the
conclusion of that study that giving professors and inventors equity in start-ups instead of licensing royalty fees favors
successful technology transfer to industry. This is an important point: Involving inventors in the life of the created
start-up will result in more efficient technology transfer practices. In short, successful technology transfer is going
“FROM INVENTORS TO INVESTORS”.

There are multiple ways to measure the efficiency of technology transfer activities: from equity participation in created
start-ups to licensing fees generated per fiscal year, through revenue generated divided by investment in research.
Some research also suggests more sophisticated measures such as patents granted vs patents filed or patents licensed
vs patents granted, but clearly for our region these are no adapted key performance indicators (KPIs). It is suggested
to retain the following KPls:

i. number of qualified employment created, and
ii. revenue generation both through start-up creation and licensing deals.

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

As far as funding is concerned, Abrams reports that only 16% of the US universities technology transfer offices are
self-funded, that is, they are able to cover their running expenses after deducting patenting costs and distribution
of royalties. Further, Vinig reports that none of the Dutch university technology transfer offices have brought in
significant amounts of money. From the above we can conclude that technology transfer offices in their beginnings
should be portrayed as an investment from the university to allow its innovations to reach the market rather than
short term money making instruments or self-funded entities. One important conclusion of Abrams is that for the
benefit of its long term success, financial returns to the university were not retained as a driving factor to establish a
technology transfer office in most US Universities. This reinforces a prior conclusion that in order to evaluate return
on investment of technology transfer, it is important to look at the full economic and social cycle. In other words,
society as a whole will reap the benefits of establishing an efficient technology transfer system, not the universities or
the research institutions that fund them.

6 - Lebanon National Technology Transfer Office proposals

The ultimate goal of all technology transfer organizations is to match socio-economic needs with available competences
and developed technologies from academic world. The “static” approach consisting of sharing publications and studies
to keep the industry informed on academic outputs have shown their limitations, hence a collaborative face-to-face
approach to technology transfer is considered necessary. In the following organizational proposals, the concept of
bringing together the representatives of academic and socio-economic actors is always sought. The main difference
is the level of implication of the various stakeholders in the day-to-day operation of the NTTO.

In the first, a more centralized approach, the NTTO team is expected to be a “force de proposition” with its own
appreciation of economic sectors needs and strengths of academic actors. The opportunities match-making has to be
thought out first between NTTO collaborators before organizing any meetings between potential stakeholders. This
approach allows a high-level cross-institutional thinking and a more systematic approach to technology transfer.




As an illustration, the NTTO can analyze the value chain of an important Lebanese economic sector such as the tourism
industry, identify potential innovation opportunities, whether in digital cultural tourism, hotel distribution logistics,
services, garbage processing, etc. Once the opportunity is identified, the NTTO would screen academic research
laboratories results for potential solutions before organizing a dedicated meeting between potential partners.

The alternative is a more distributed approach. The NTTO acts as an “animateur”, organizing venues where all
stakeholders get together to expose their needs and achievements. These meetings should become the venues where
match making happens, both at the institutional and the individual levels.

Using the same illustration example as above, the NTTO could organize a national workshop on innovation for the
tourism sector where all stakeholders from economic and academic world are invited to present the needs and
potential innovations. Such a meeting should be an opportunity for the universities technology transfer officers to
identify potential opportunities for its researchers.

6.1. Positioning and organization

Given that the NTTO needs to serve all of the Lebanese STl ecosystem, it has to be positioned at a level that gives
it the full latitude to complete its mission with no administrative or organizational barriers. Although the general
perception of most of the region’s governmental entities is that of inefficiency, bureaucracy and lack of reactivity, it
seems that Lebanon has successfully created an exception in CNRS. The fact that CNRS falls under the administrative
responsibility of the head of government in Lebanon allows it to be a viable partner for both the social and economic
sector and the academic and research ecosystem.

Further, the academic landscape of Lebanon has a peculiar feature in the region in that private universities have an
important presence and contribution to the research output of the country, unlike other countries in the area where
public universities dominate the academic landscape. The make of CNRS board of directors does in effect reflect
this diversity in Lebanese academic landscape with even “a majority of CNRS board members representing private
universities” according to Hassan Charif.

On the human resources side, and although the employees of CNRS are public servants, they benefit from a special
status that allows them to be competitively compensated compared to private sector offers.

The administrative burden of requiring a new law to create a new and independent entity will also considerably slow
the start of operations of the Lebanese NTTO.

All of the above arguments plead, in the case of Lebanon, in favor of an initial positioning of the Lebanese NTTO as
an independent unit within the CNRS.

This initial administrative attachment, which will be called Phase 1, should be effective for three years before an
independent external evaluation is commissioned to evaluate whether the NTTO unit, in this setting, completed its
goals and whether its administrative nesting in CNRS was an enabler or a hinderer in attaining its goals. In this
first phase, the NTTO should have an appointed director and be hierarchically at same level as the other four CNRS
research centers: National Center of Geophysics, National Center for Marine Sciences, National Center for Remote
Sensing and Lebanese Atomic Energy Commission™,

CNRS director

National . National Center National Center Lebanese Atomic
National Center .
Technology for Marine for Remote Energy

Transfer Office o1 e e Sciences Sensing Commission

Figure 3: NTTO organizational positioning during phase 1
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Depending onthe success attained during the first three years of operations of phase 1, and following recommendations
from an external independent evaluation, it would be advisable to establish the NTTO as a non-profit non-governmental
organization (NGO) with a board of directors that regroup all stakeholders in the STI ecosystem, which would be
called Phase 2. Such NGO should derive its income from KPIs based contract funding from government and royalties/
fees from successful transfer to industry.

Phase 1 should reinforce CNRS mission as the national science policy advisory institution by proposing changes in
fiscal and organizational laws to favor technology transfer to socio-economic world and promote market-oriented
research in academic and research institutions.

Given the strong government will to reinforce the Lebanese University presence in the country STl ecosystem, the
NTTO should make urgent proposals to include successful technology transfer to socio-economic partners as an
academic advancement criterion for the public university professors and personnel.

Patents are recognized around the world as the most effective protection for the intellectual investments made by
universities. During phase 1, the NTTO should have as a mission to make proposals to revamp Lebanese intellectual
property (IP) laws in a way that favors patent filing by research institutes and university personnel. By introducing
a patent examination requirement during patent filing, the new law proposals will create a culture of qualitative
patent portfolio culture in the Lebanese STl ecosystem and position the country on the radars of multinational
companies looking to offshore some of their R&D activities. As an independent institution, the NTTO would be well
positioned to suggest technology transfer related academic career advancement criteria to the Lebanese University.
Recommendations for private universities could also be put forward in order to guarantee a coherent academic career
advancement framework across public and private universities.

During this first phase, the NTTO should use its organizational proximity to the CNRS to orient national academic
research funding (both projects and scholarships) towards providing solutions to local socio-economic market needs.

Given the distrust of private companies, and in general the socio-economic world, of any initiative that is run by public
institutions, it should be made clear to all, that the NTTO will be manned by privately contracted employees and that
this initial hosting is meant to be temporary, time-limited and only to accelerate its inception.

An interesting experience in how to orient public funding to benefit the greater society is on-going in Morocco. The
Moroccan ministry of higher education has initiated a call for proposals (CFP) to fund academic research in areas
deemed of high priority for the country’s economy through the “Appel a Projets dans les domains prioritaires de la
recherche scientifique et du développement technologique” .

The call for proposals defined 9 areas deemed of high priority for the country’s economy and only accepted proposals
that fell in one of these areas. Further, theoretic research funding was limited to smaller amounts (below 1 million
MAD), on the opposite, the condition for funding at 1 million MAD or above is to have a socio-economic partner as a
member in the project consortium.

The response to the CFP was very positive with close to 400 project proposals made, a majority of which were
collaborative projects'®.

6.2. Organizational charts

6.2.1. Centralized NTTO

The proposed organizational chart for the centralized approach below, reflects the needed convergence of interests
that the NTTO requires for its success. The NTTO should have a dedicated director reporting in Phase 1 to the CNRS
director and in Phase 2 to its own board.

In phase 1, the CNRS board which has representatives from the academic world should consult with representatives
of the Association of Lebanese Industrialists (ALl) to define strategic and operational goals for the NTTO. In phase
2, the NTTO board which will have all stakeholders represented should be responsible of defining the strategy and
annual objectives of the NTTO.

" CNRST. (2013). Appel a projets dans les domaines prioritaires de la recherche. Rabat: CNRST.
15 CNRST. (2014). Analyse des projets soumis a happel a projet dans les domaines prioritaires de la recherche scientifique et du
développement technologique. Rabat: CNRST.
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Figure 4: Centralized organization chart

The proposed organizational chart is that of a fully functional NTTO. The transition time and form from the current
situation highly depends on will and invested resources. Non-withstanding temporary arrangements, learned lessons
from experience have motivated the proposed organization from above.

It is recommended that the NTTO be run as a project-based organization with a Program Management Office (PMO)
responsible for monitoring KPIs, budget consumption and resource allocation. Administrative and support functions
should be shared to provide required support to other divisions to allow them to concentrate on their main mission.
This function will also be the day-to-day interface with other administrative functions of CNRS.

Although the legal responsibility of the national patenting legal framework resides with the Ministry of Economy and
Trade, the NTTO should take responsibility of promoting, facilitating and interfacing with the ministry. In particular,
the “Patenting, Licensing & Legal affairs” division will have a central role in the early days of the NTTO, it should be
responsible of quickly providing several legally binding technology transfer templates for all parties involved. The
same division should be the “force de proposition” to update the national technology transfer laws and strengthen
the national patenting legal framework. In particular, given the modest output of the Lebanese STI ecosystem in
terms of patents, the main early missions of this division should be to disseminate the culture of patent filings, claims
writing and patent licensing in the Lebanese universities and research institutes. The division should seek to establish
contact points at all major universities that could work as relays for further dissemination and day-to-day support of
university personnel.

The “Economic Opportunities & Business Intelligence” division should become the liaison office of the NTTO with the
socio-economic realm. In particular, it should have a working relation with the Association of Lebanese Industrialists
and other representative socio-economic stakeholders. As such, it should produce a quarterly review of economic
opportunities that should be made available to selected research institutions. These reports should also serve as
the basis to orient research funding to address socio-economic needs. Some interesting data sources are the import
and export statistics compiled at the ministry of industry which contain both the technology the country imports
for which a local alternative can potentially be developed and the export industries with sufficient income to fund
R&D projects that can give it a further competitive edge on the international markets. In addition to that, the division
should analyze all the national economic statistics (domestic, regional and international) and any national economic
incentives plan to identify current and future growth opportunities for the national STl ecosystem to address. Its work
should go beyond government and international and local published statistics, to on the field contact with relevant
economic actors that can start with Association of Lebanese Industrialists but should reach actual export industrials as
well. The prospective work produced by this division needs to be updated on a quarterly basis and should serve as a
guideline for government research funding initiatives, but also be distributed to universities and research institutes to
be integrated in their internal research orientation. In order to be more efficient, this division should have at least one
specialist per major economic area of the Lebanese economy with proven experience in his/her area of specialization.
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The “Universities & Research Institutions” division should regularly survey the output of all industry related university
research. As such it should become an “observatoire” of academic efforts towards industry. This division should
centralize all data related to the research being conducted in Lebanese STI ecosystem: funded research, research
teams and their human and material resources. The STl ecosystems surveys should also include the university
incubators and technology parks to provide the full picture of existing start-ups and emerging opportunities. In that
respect, a useful study has been completed under the supervision of CNRS with funding from ESCWA: the Lebanese
Observatory on Research, Development and Innovation. It is clear that part of the missions defined for this observatory
falls under what is required from the NTTO.

The existing LIRA program should be run by this division with increased monetary rewards to further encourage
this type of research activity in universities. This program should become a yearly competition that recognizes, with
significant monetary reward, the best industry relevant university masters and Ph.D.’s research efforts. A yearly
ceremony for awarding the prizes should be the occasion to attract media coverage and encourage other university
research labs to engage in industry oriented research. Further, this program should be enhanced by offering seed
money to convert the prized research into a start-up tasked with bringing to the market a prototype. These efforts
should involve some of the established incubators to host the innovative start-ups that will yearly be brought to the
market by this program.

In order to further bridge the gap between academic research and industry, this department should collaborate with
the Banque du Liban to establish a yearly competitive program to fund prototypes coming out of academic research.

A major complaint of university professors and researchers in Lebanon is the complicated procurement process in
universities in general, and in public universities in particular. The “Universities and Academic research” division
should strive to make operational proposals to streamline this process and allow researchers to concentrate on
productive tasks.

The “International Cooperation” division should focus both on strengthening cooperation with likewise institutions in
the Arab world and the traditional economic partners of Lebanon and build a network of Lebanese diaspora willing to
contribute to the Lebanese national technology transfer effort.

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

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

The director and the personnel of the NTTO four operational departments should all be employed under private
term contracts (3 years to fit with the phase 1 period) and be evaluated on a yearly basis on the achievement of their
KPIs. The PMO and administrative functions personnel could be CNRS personnel or private longer term contracts to
guarantee continuity of service.

Inits Phase 2, and provided the external evaluation concludes thatthe NTTO is successful in facilitating and accelerating
technology transfer initiatives, its directorate should be promoted to an independent NGO with public interest status
to benefit from tax exemptions under contract with the government. The three year contract should specify KPIs that
can be independently verified through external audit, and the funding amount.

Ultimately, for an association with this mission and organization, a team of 10 to 12 full time equivalents should
represent adequate staffing.

A similar public-private experience is underway in Morocco between innovation clusters and the ministry of industry
which provide funding for the current 7 innovation industry clusters which were incorporated as non-for-profit
associations. The ministry commissions yearly audits of the cluster operations to verify how funds were used and
whether KPIs were attained. The funding for the following year is only approved if the audit results are satisfactory. A
more detailed description of the governance and organization of an example of such cluster will later follow.




The board that oversees NTTO work should regroup all stakeholders to provide strategic guidance to the executive
team with CNRS potentially keeping presidency in initial stage of this phase 2. Ideally the number of board members
should not exceed 9 for efficient and coherent decision making.

The board will have the responsibility to approve the annual action plan and control its implementation during, at
most, quarterly or, at least, bi-annual reviews. Aside from reporting to a board, the previous operational description
of phase 1 should remain in effect.

6.2.2. Decentralized Committee organization

An alternative, more decentralized organization of the NTTO, would be a mixed public-private committee in charge of
coordinating the efforts of universities and research center technology transfer offices. The CNRS would assume the
permanent secretary mission but the actual operational resources would come from each of the stakeholders.

AUB, USJ, LU & Other universities

. Industry Federation representative
Tech Tansfer Office

CNRS

National Tech Transfer
Coordination Office

Ministries of Industry, Higher Education Berytech, other Incubators & Venture
& Finance representatives capitalists federation representatives

Figure 5: NTTO organization as a committee

Inthis configuration, the NTTO acts only as a coordinator of stakeholders efforts. Each university operates its own technology
transfer office by promoting its technology to potential interested industries. The committee acts as the central point that
defends the common interests of technology transfer offices, such as promoting the improvement of the legislative
framework for technology transfer and organizing national match making meetings such as the LIRA program.

Although the committee will pool resources from all stakeholders, it needs a small but highly dynamic dedicated core
team. At cruising speed, this dedicated team should be composed of 4 to 5 full time equivalents who will mainly serve
as liaisons with their respective sectors. A comparison of the two approaches will be addressed later.

6.3 Business model

Unlike pure academic research, technology transfer is all about economic viability of a product/process that resulted
from research efforts. In developed countries, technology transfer revolves almost exclusively around licensing of
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patents. For obvious reasons, this approach cannot be adopted in the short term for Lebanon. The concept that success
should ultimately be measured by the ability to see deals through should not be dropped completely. Both NTTO
success as an organization and its individual contributors evaluation should be measured in successful transfers.
Income generation and its fair distribution among contributors is a founding principal of successful, sustainable
technology transfer systems.

Around the World, very few if any, technology transfer offices cover their running expenses, let alone the cost of filing
and maintaining the patent portfolio. So in proposing a business model for the Lebanese NTTO, one has to be aware
that some public money funding will remain necessary for its sustainability.

On the other hand, as was seen in several of the Arab region initiatives, public servants with fixed salaries have little
incentive to conduct the grinding, difficult work of finding niche opportunities where cooperation between socio-
economic world and academia make economic sense.

It is also obvious from past experiences that unless all participants, individual and institutional, earn a share of the
generated income, the system will not achieve its full potential.

Any viable and sustainable business model proposal for the NTTO, has to take into account all of these constraints.
After surveying several approaches, it is recommended that the government, through a KPI based contract, fund the
running costs (including human resources and logistics costs) of the NTTO. The fixed salaries cost, covered through
the government funding, should be country average to attract quality collaborators but should be complemented
by success based variable compensation. This compensation should be derived from income generated through
successful technology transfer.

A portion of the expenses of running any events should be covered by sponsors, which is a good way to measure
whether such events do create value for the socio-economic actors.

The strong partnership between research teams of USJ and the Cement and agro-food industries that in return fund
some of the research being conducted there is a good example of a win-win partnership that the NTTO should pave
the way to generalize to other universities and industrial sectors.

7 - Development model and sustainability mechanisms

7.1. Centralized NTTO

During phase 1, the NTTO will be almost exclusively relying on government subsidy for its running day-to-day
expenses. If the organizational approach of nesting the NTTO as a directorate of CNRS is retained, the later will cover
these expenses through its yearly budget allowance from the government.

Sustainability mechanisms proposals only make sense in the phase 2 of the proposed NTTO structure. In this case,
it is recommended to have a revolving three-year KPI-based contract between the government and the non-profit
NGO NTTO. This scheme has been demonstrated to be an effective way of combining private reactivity and public
institutional backing. The non-profit NGO status of the NTTO with a board that regroups all of the technology transfer
stakeholders would create the institutional guarantees required to build trust between all actors in the technology
transfer process. These institutional guarantees should be multi-year contracts between the NGO and its board
members. For example, each of the academic partners can commit to making available, on a full time basis, one
expert to work on a particular topic for three years. Other forms of institutional guarantees can take the form of formal
technology transfer contracts from industrial partners.

Itis noteworthy that such a scheme has been deployed in Morocco to fund academic-industry clusters. These structures
are incorporated as a non-profit association under the Moroccan law with three colleges equally represented in its
board: College of educational and research institutions, College of industrials members and College of institutional
members. Each college elects its representatives to the board of directors which in turn elects an executive committee
made of a president, vice-president and treasurer. An example of such organization is illustrated for the Moroccan
Microelectronics Cluster'® below.

116 MMC. (2015). Morocco Microelelctronics Cluster. Retrieved 2015, from MMC portal: http.//www.microelectronics.ma
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Figure 6: Example of governance structure of a cluster

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

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

7.2. Decentralized Committee organization

In this approach, the “business model” has to be thought of quite differently. As a committee, its only goal is to
facilitate and coordinate the work of the stakeholders and no economic sustainability of the entity is sought as such.
In this case the “business model” only makes sense for the complete technology transfer ecosystem. One has to
evaluate for all stakeholders if they get value back from the resources they contribute to the work of the committee.
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Given the national dimension of the NTTO, this is possible through regular survey of the completed technology
transfers between all academic partners and their industrial partners. As such, it is the evaluation of the success of the
national technology transfer system that is measured rather than that of the committee. As long as the stakeholders
are getting value from the work of the committee, its “business model” success can be measured in terms of member
participation and successful technology transfers. No direct funding of the work of the committee should be needed;
however sponsorship of the networking events is necessary and is a good measure of interest and support for the
work of the committee.

For the human resources of this committee, universities, ministries and industry will contribute to the running costs
of the NTTO committee through their representative time contribution.

As with all committee work, a subgroup of activist members, with high stakes in its success, will drive the work. The
impetus should be created by economic and fiscal incentives for companies and technology transfer related academic
progression for universities and research centers faculty. For added security, this committee should approve any
technology transfer in order for both industry and academy to claim any benefits.

8 - Network and partnerships

The Lebanese NTTO has to capitalize on Lebanese economy strength as a regional commercial crossroad. The first
circle in international network building should start with traditional commercial partners of the Lebanese industry.
The second dimension has to build on the strong Lebanese diaspora both in the academic world and industry.
These international bridges will potentially bring international markets access to Lebanese innovation but also offer
a multinational stage for Lebanese inventors (university professors and innovators) to build consortia where their
innovations are part of a more complete system.

Comparison summary:

Centralized NTTO Decentralized NTTO

HR to 12 10 tob54

Operational resources Full-time employees of NTTO Universities employees

Budget +H+ +

Function Operational Coordination

Match-making Internal external

Events Organized by NTTO Organized by NTTO

Funding P%rtly depending on government sub- F}J(jlly depending on government sub-
sidy sidy

Figure 7: Organizational options comparison

9 - Conclusions and recommendations

Technology transfer starts always with trust building, as such, having a single contact point month after month
helps establish this trust. Technology transfer is also time consuming with a continuous iterative improvement of
understanding of the needs of both academia and socio-economic worlds, thus a dedicated team will most likely yield
better results than a committee of representatives.
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Animating an innovation ecosystem is a full-time occupation that requires personal investment in trust building. Only
a dedicated team with the right incentives can achieve this goal. In a centralized organization, the opportunities match-
making will hatch first between NTTO collaborators before organizing any meetings between potential stakeholders.
This approach allows a high-level cross-institutional thinking and a more systemic approach to technology transfer.
After surveying several approaches, it is recommended that the government, through a key performance indicator
based contract, fund the running costs (including human resources and logistics costs) of the NTTO.

As initially stated, technology transfer is not a standalone activity but rather the conclusion of a continuum of actions
that have to be all reinforced in order to make successful technology transfer a systemic sustainable system. As such,
the evaluation of the work of the NTTO and of technology transfer in general should be considered on a holistic level.
In particular, and even if major criticism has been made to technology transfer as a form of transfer of wealth from
tax-funded public research to privately-owned companies, one has to look at the full economic cycle before coming
to any conclusions. In other words, society as a whole will reap the benefits of establishing an efficient technology
transfer system, not the universities or the research institutions that funds the technology transfer offices.

In surveying the state of the various stakeholders in Lebanon, a number of recommendations aimed at reinforcing the
full national system of innovation could be retained. Below is a summary of these recommendations:

Increase public spending on R&D conditioned on the demonstration that the additional budgets be
dedicated to research that benefit society.

The LIRA initiative should be owned and developed into an annual program by the NTTO.

In the short term technology transfer should build on the strength of the tourism and the financial
sectors as they are the most likely sources of potential large scale short-term commercial success.

Association of Lebanese Industrialists representing the food and beverages, precious and semi-
precious stones, cosmetics and machinery sectors should be actively involved in the governance of
the NTTO.

The NTTO should have a central role in helping raise the local industry awareness of the possibility
to partner with local universities and research centers to develop home grown R&D capabilities.

The NTTO should have a central role in making the Lebanese legal framework more favorable to
technology transfer. Its proposals should help revamp Lebanese intellectual property laws in a way
that favors patent filing by research institutes and university personnel

An observatory of research system production, at least in its academic scope, be an integral part of
the NTTO.

The following key performance indicators for the NTTO should be retained: number of qualified
employment created and revenue generated both through start-up creation and licensing deals.

Involving inventors in the life of the created start-up will result in more efficient technology
transferpractices. In short, successful technology transfer is taking interested researchers
“FROM INVENTORS TO INVESTORS”.
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National Network for Technology Development and Transfer

A Summary

This chapter presents a number of initiatives (workshops and meetings) that were conducted with all the stakeholders
in Lebanon, in support to the establishment of a national system for technology development and transfer in the
country. A network linking decision makers in the pubic sector, academia and research centers, and the productive
sector was identified and agreed among the main stakeholders.

This led to the proposals of terms of reference for the focal points of this network and an Intellectual Property and
technology transfer policy tempale for Lebanese universities and research institutions.

This chapter includes an annex proposing a template for intellectual property and technology transfer to be used by
Lebanese universities and research institutions.

The following is a summary of the main topics covered in this chapter.

I. Workshop dedicated to government institutions involved in innovation legislation

and technology transfer

Itisclearthatthereisaneedtodiscussall the above-mentioned subjects with stakeholdersin orderto be prioritized them
and subsequently progressively apply them. This discussion was presented during a workshop held in the Parliament
in Beirut on 3 March 2016 and organized by the National Council for Scientific Research and the ESCWA Center for
Technology in cooperation with the Ministry of Economy and Trade and the Ministry of State for Administrative
Reform along with the parliamentary information technology committee, the parliamentary administration and justice
committee. This workshop was dedicated to government institutions involved in innovation legislation and technology
transfer. The workshop was attended by members of the two parliamentary committees, representatives of several
ministries, of public and private institutions, international organizations, , as well as academic institutions, banks and
other bodies in the field of scientific research, technology and innovation.

The following conclusions were drawn:

1. The expert interventions explained the justification for building a technology transfer system in Lebanon, which is
a framework for gathering competencies and building a network of cooperation with the private productive sector.

2. The initiative is capable of guaranteeing the added value of Lebanese production and enhancing the role of scientists
and researchersin Lebanon, and this requires appropriate laws that protect the rights of all partners.

3. Lebanon has favorable opportunities in view of its human potential, readiness for development, appropriate
geographical location and the ability of the Lebanese to adapt to the advanced level of scientific research carried out
in their institutions.

4. The path of scientific production in cooperation with the universities is required through developing the concept of
community service and modernization of the systems adopted in the promotion of professors.

5. Forming a working group to deliver a letter to the Speaker of the Parliament through the Information Technology
Committee of the Parliamentary Assembly in order to determine the approved road map to reach an appropriate
legislation to protect the technology transfer system and activate it in Lebanon so as not to miss this opportunity for
Lebanon and its institutions.




Il. Preparatory meeting of the working group charged with drafting the Lebanese
draft law on innovation and transfer of technology

As per the recommendations of the previous workshop, a meeting was convened on 1 April 2016 at the Office of
the Minister of State for Administrative Reform to prepare for the formation of a working group to prepare the draft
Lebanese law on innovation and transfer of technology. Attendees were limited to a select group of stakeholders
representing the main parties and key players. These were: Minister of State for Administrative Reform, Secretary
General of the National Council for Scientific Research, Director of the ESCWA Technical Center, Director General
of the Investment Development Authority in Lebanon, Director General of Industry, Dean of the Higher Institute of
Doctorates in Science and Technology, Director of the Center for Quality Assurance and Scientific Research at the
Lebanese University, and a number of advisors.

Key recommendation of the workhsop:

1. Forming a committee that includes representatives from the public and private sectors and includes: Minister
of State for Administrative Reform, Second Deputy of the Governor of the Banque du Liban, National Council for
Scientific Research, Coordinator of National Strategy for Information and Communication Technology at the Office
of the Prime Minister, Investment Development Authority in Lebanon, Ministry of Industry, Ministry of Economy
and Commerce, Agricultural Scientific Research Authority, Lebanese Industrialists Association, Higher Institute of
Doctorates in Science and Technology at the Lebanese University, two private universities, 3 experts nominated by
the Chairman of the Committee and ESCWA Technology Center (as an observer).

2. The representation in the committee shall be at the level of general managers and decision makers.

3. Preparation of a draft decision to form the committee, specifying its tasks and the time limit given to it to carry out
its tasks and sending it to the Minister to agree with him on the final version.

In order to ensure the smooth functioning of the workshop and to benefit from the positive atmosphere and presence
of the audience, a action plan was drawn up concerning the follow-ups that resulted from this meeting. In order to
follow up the above first and third recommendations, a letter was sent on this issue on 11 May 2016 to the Minister of
State for Administrative Reform. The proposed tasks of the committee were as follows: Drafting the terms of reference
for the expert on the regulatory framework for innovation and technology transfer in Lebanon and the expert on the
legal framework for innovation and transfer of technology in Lebanon, and the selection and nomination of experts;
Supporting the work of the experts and providing them with information and studies, especially those related to the
legislative survey, existing programs, respnsibilities and coordination between concerned institutions; and submit
a proposal to draft a new law on innovation and transfer of technology in Lebanon or to make amendments to the
current laws in force to the Minister of State for Administrative Reform to do the needed.

lll. Terms of reference for focal points within the national technology transfer
system

A second roundtable about the workshop on the national system of technology transfer was held at the Grand Serail
in Beirut on 23 February 2017 under the patronage of the Prime Minister. It included representatives of the Lebanese
University and private universities, and resulted in adopting the central structure in the formation of the national
system for technology transfer, in which the National Council for Scientific Research plays the role of link, facilitator
and secretariat. Universities should name an office and/or points of contact assigned to represent the university and
coordinate and follow-up with the system. ESCWA has ensured that training will be provided to all persons who will
be in charge with follow-up within the national technology transfer system.

a. Form of the system:

Higher education institutions aim to meet the needs of society in building its capacity and developing its potential
in scientific research according to Article 3 and Article 5 of the Higher Education Law. Since the requirements for the
accreditation of higher education institutions require the existence of offices and/or points of contact for the transfer
of technology, it is decided to establish the national system for the transfer of technology with a central structure in
terms of its organization and management, as it is difficult for most Lebanese universities and research institutions
to establish their own local technology. The National Council for Scientific Research plays the role and facilitator of
the work of this system through its establishment of the National Technology Transfer Office, which coordinates with
universities and research institutions through focal points designated by the latter.
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b. Employment status:

The point of contact with the NTTO shall be a full-time employee in the institution to which he belongs, where he/she
shall be formally assigned by the University administration to follow up and coordinate with the system. The National
Council for Scientific Research shall be notified in writing of his/her name, the name of his/her administration/faculty
and who will replace him/her in case of vacancy.

c. Personal qualifications:

The”point of contact with the national technology transfer system” should have a master’s or doctorate degree
and extensive experience in applied scientific research and experience in the areas related to technology transfer:
innovation, commercialisation of scientific research and intellectual property. He/she should also have the following:
knowledge of the researchers and innovators within the institution he/she represents and knowledge of the research
capabilities of this institution, knowledge of the local productive sectors and knowledge of their strengths and
weaknesses, and the confidence of the researchers and innovators within his/her institution.

d. Job description:

The tasks required of the “point of contact with the national system of transfer of technology” within the institution to
which he/she belongs and in relation to the system can be summarized as follows:

1. Participation in the activities and meetings associated with the national technology transfer system.

2. Representing the interests of the institution to which he/she belongs in the meetings of the Unit of Technology
Transfer and Innovation in the National Council for Scientific Research.

3. Research and continuous follow-up of the potential of the institution from the results of scientific research, research
contracts and graduation projects.

4. Protect the intellectual property of the University according to the procedures appropriate to the type of innovation
or classifications.

5. Management of the intellectual assets of the university and licensing of patents and copyrights and designs and
others.

6. Providing facilities to establish emerging companies from the scientific and technical innovations of researchers
and students.

7. Search for licensing opportunities for technologies resulting from scientific research with the productive sector.

8. Provide advice and training on the subjects of intellectual property and transfer of technology to the scientific
research group within the institution

9. Ensure the transfer of technology and the protection of intellectual property rights in scientific research contracts
to which the university is a party.




ANNEX

IP and Technology Transfer Policy Tempale for Lebanese Universities
and Research Institutions

Based on the recommendations of the workshop about the National Technology Transfer System held at the Grand
Serail in Beirut on 23 February 2017, a template Intellectual Property (IP) and Technology Transfer Policy was prepared
to be circulated to partners Lebanese universities and research centers to be adopted as part of their activities. Various
organizations are encouraged to amend the proposed template to fit within the vision and strategically goals of their
institution.

IP and Technology Transfer Policy is crucial for any successful collaboration between university/research centers and
industrial partners. According to the World Intellectual Property Organization, the IP Policy document is intended to
serve the following objectives:

Define organizational rules about how to identify, assess, protect and manage intellectual
properties.

Clarify the owner of any intellectual property resulting from the research and development
(R&D) activities carried out by the institution itself or on a cooperative basis.

Promote scientific research and technological development and create an environment that
supports and encourages innovation.

Encourage researchers to consider the possibilities of exploiting and commercializing their
inventions.

Provide a transparent framework for cooperation with academic and industrial partners.

In the Arabic region, we can find that the American University in Cairo has received a fund in the year 2008 from the
European Commission to establish technology transfer offices in four Egyptian universities. The success of these
offices encouraged the Academy for Scientific Research and Technology in Egypt to devise an IP and Technology
Transfer Policy. This document was highly accredited by Egyptian scholars and was adopted as part of the ESCWA
Technology Center study about the National Technology Transfer System in Egypt. This document will also be used in
the following as a basis to present a draft intellectual property and technology transfer policy adapted to the Lebanese

context:




—

Draft Intellectual Property and Technology Transfer Policy

{INSERT THE NAME OF THE INSTITUTION}

Policy Statement & Reason for Policy/Purpose

This policy (“Policy”) provides guidance to faculty, staff and students on the principles, practices, and procedures of
the {insert the name of the institution} (“{insert the short name of the institution}” or the “University/Research Center
{choose one}”), with respect to Intellectual Property.

Who Approved This Policy
Approved by the {insert the name of the approving body} on {insert the date}

Signed by the University President/Research Center {choose one} on {insert the date}

Who Needs to Know This Policy
1- The entire {insert the short name of the institution} community
2- Visiting researchers and professors

3- Outside entities engaging with {insert the short name of the institution}

Web Address for this Policy

{insert the web address of this policy after it is published on the website of the institution}

Contacts
Responsible University Office:

Local Technology Transfer Unit acting as a Liaison Office to the National Technology Transfer System

If you have any questions on the policy or procedure of this policy, you may:
. Call local Technology Transfer Unit {insert name of liaison officer } at {insert phone number}, or

. Send an e-mail to {insert an email address}

Policy/Procedures




I. INVENTIONS, PATENT AND LICENSING

1.1 Introduction
This policy (“Policy”) provides guidance to faculty, staff and students on the principles, practices, and procedures

of {insert the name of the institution} (“{Insert the short name of the institution}” or the “University/Research Center
{choose one}”), with respect to patents, inventions and licensing.

This policy is based on three fundamental principles:

1. Enhancing academic freedom;
2. Providing a clear path to technology commercialization;
3. Protecting the respective interests of all concerned.

What is an Invention?

An invention is a novel and useful process, machine, device, or composition of matter. It may provide a new way of
doing something, or offer a new technical solution to a problem. New or improved devices, systems, circuits, chemical
compounds, mixtures, and the like are all examples of inventions. It is probable that an invention has been made
when something new and useful has been conceived or developed, or when unusual, unexpected, or nonobvious
results have been obtained and can be exploited.

What is a Patent?

A Patent is an exclusive right to exploit an invention for a term of years. Patent protection means that the invention
cannot be made, used, distributed or sold on a commercial scale without the patent owner’s consent. The usual patent
term is twenty years from the date of application.

The patent owner may give permission to other parties, or license them, to use the invention on mutually agreed
terms. The owner may also sell the right to the invention to someone, who then becomes the new owner of the patent.

A patent prevents others from using the invention without permission, but it does not give its owner an absolute
right to use the patented invention. Third parties may hold rights in underlying technology or processes, and their
permission may need to be sought for specific uses.

Patents are granted only for an individual country and some for a specific region. A patent granted in one country
does not automatically provide protection against activity in another country. The process of applying for patent
protection is complex, expensive and lengthy. It may take several years to receive a patent. Once the patent expires,
the protection ends, and the invention becomes part of the public domain. This means that the owner no longer holds
exclusive rights in it, and it becomes available for commercial exploitation, free of charge, by others.

What is the local Technology Transfer Unit?

The local Technology Transfer Unit (“TTU"”) serves as a liaison office to the National Technology Transfer System.
TTU was established in {insert date} to ensure that practical research discoveries at {Insert the short name of the
institution} will be disseminated and used for public benefit. Its purpose is to evaluate the commercial potential of
{Insert the short name of the institution} research discoveries and to manage the process of protecting, licensing
and commercializing “University/Research Center {choose one}” inventions where appropriate. All proceeds from
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commercialization are distributed internally to support future research and development, with the largest share going
to the inventor and the inventor’s faculty or department.

What is an Innovation Disclosure Form?

An innovation disclosure form {each institution is required to develop one} is a document that provides information
about the inventor(s), what was invented, circumstances leading to the invention, and facts concerning subsequent
activities. It provides a basis for a determination of patentability and the technical information for drafting a patent
application. An innovation disclosure is also used to report technology that may not be patented but is protected by
other means such as copyright.

l.2. Patent Policy

1.2.1. All potentially patentable inventions conceived or first reduced to practice in whole or in part by
members of the faculty or staff (including visiting faculty, guest researchers and student employees) of the
“University/Research Center {choose one}” in the course of their “University/Research Center {choose one}”
responsibilities or with more than incidental use of University resources shall be disclosed on a timely basis
to the “University/Research Center {choose one}”. Title to such inventions vests in the “University/Research
Center {choose one}”, regardless of the source of funding, if any.

1.2.2. Generally students shall own any potentially patentable invention that they make, discover, or create in
the course of their research unless:

(i) the student has received financial support from the “University/Research Center {choose one}” in the form
of wages, salary, stipend or grant funds for the research;

(ii) the student has made more than incidental use of “University/Research Center {choose one}” resources,
outside of general classroom projects and instruction, in the form of funds, facilities or personnel, in connection
with the research;

(iii) the research was specially commissioned by the “University/Research Center {choose one}” or was co-
invented with a faculty member of the “University/Research Center {choose one}”;

(iv) the research depends on background intellectual property owned by the “University/Research Center
{choose one}”; or

(v) the research has been funded by a sponsor under a grant or sponsored research agreement, or is subject
to a materials transfer agreement, confidential disclosure agreement or other legal obligation that restricts
ownership of the intellectual property.

In the above exceptional cases, any potentially patentable invention must be disclosed to the “University/
Research Center {choose one}”, title shall vest in the “University/Research Center {choose one}” in accordance
with this Policy, and the student shall be considered a covered inventor subject to all other terms of this Policy.

1.2.3. Occasionally third parties sponsor contests, projects and other collaborations with students. In those
cases, the sponsor may wish to claim ownership of resulting intellectual property. If so, with the exception of
the cases described in section 1.2.2, students must be informed of the requirement to transfer ownership to
the sponsor at the beginning of the project. Students must agree to such ownership in writing as a condition
to working on the project. If the collaboration is part of a course requirement, participating students must be
presented with a choice of projects, some of which allow students to retain rights to their Intellectual Property.




1.3.

1.2.4. Student, faculty, guest or staff inventors not otherwise covered by this Policy may choose to assign rights
in their inventions to the “University/Research Center {choose one}” and take advantage of the assistance
of the TTU. In such cases, the invention shall be treated as a “University/Research Center {choose one}”
invention in accordance with all other terms of this Policy.

1.2.5. The “University/Research Center {choose one}” shall share royalties from inventions with the inventor(s)
according to 1.8.2 and 1.8.3.

1.2.6. The inventor(s) shall provide whatever assistance is required from the “University/Research Center
{choose one}” to secure title to and commercialization of an invention. Such assistance may include executing
declarations, assignments, or other documents as may be necessary in the course of invention evaluation,
patent prosecution, or protection of patent or analogous property rights, to assure that title in such inventions
shall be held by the “University/Research Center {choose one}” or by such other parties designated by the
“University/Research Center {choose one}” as may be appropriate under the circumstances.

1.2.7. The inventors, acting collectively when there is more than one, are free to place their inventions in
the public domain if, after discussing their plans with the TTU, they believe it would be in the best interest
of technology transfer and if doing so is not in violation of the terms of any agreements that supported or
related to the work.

1.2.8. Waivers of the provisions of this policy may be granted by the President on a case-by-case basis, giving
consideration among other things to “University/Research Center {choose one}” obligations to sponsors,
whether the waiver would be in the best interest of technology transfer, whether the waiver would be in the
best interest of the “University/Research Center {choose one}” and whether the waiver would result in a
conflict of interest.

1.2.9. Effective Date: This policy shall apply to all inventions conceived or reduced to practice on or after
July {insert date}.

Policy Applicability and Procedures

1.3.1. This Intellectual Property policy applies to all persons who work at {Insert the short name of the institution}
including, but not limited to: full-time and part-time faculty and staff and visiting faculty members and guest
researchers. The policy also applies to undergraduate students, graduate students and post-doctoral fellows
as required by Section [.2.2.

1.3.2. Faculty and staff use of “University/Research Center {choose one}” resources, including facilities,
personnel, equipment, or confidential information, except in a purely incidental way, for any non-“University/
Research Center {choose one}” purposes, including outside consulting activities or other activities in pursuit
of personal gain, is governed by the “University/Research Center {choose one}” Outside Interests Activities
and Conflict of Interest Policies {each institution must develop one}.

1.3.3. For the purposes of this Policy, “more than incidental use of “University/Research Center {choose one}”
resources” would include:

the use of specialized, research-related facilities, equipment or supplies, provided by {Insert the
short name of the institution} for academic and research purposes

significant use of “on-the-job” time.

1.3.4. The occasional and infrequent use of the following would typically not constitute “more than incidental
use of “University/Research Center {choose one}” resources”:

routinely available, office-type equipment, including desktop computers, computer networks, and
commercially- or publicly-available software

reference materials or other resources collected on the {Insert the short name of the institution}
campus/es, and which are generally available in non-{Insert the short name of the institution} locations.




—

1.3.5. Patent Agreement: All individuals covered by this Policy and employed in any capacity by the University
must sign the “University/Research Center {choose one}” Patent Agreement {each institution must develop
one}. A variation of this agreement has been created for individuals with prior obligations regarding the
disclosure and assignment of intellectual property. See Patent Agreement for Personnel who have a Prior
Existing and Conflicting Intellectual Property Agreement with Another Employer {each institution must
develop one}.

1.3.6. The President’s Office is responsible for getting the Patent Agreement signed, normally at the time of the
individual's initial association with {Insert the short name of the institution}.

1.3.7. This Patent Policy constitutes an understanding that is binding on the “University/Research Center
{choose one}”, and on its faculty, other employees, and other covered individuals as a condition of their
participating in “University/Research Center {choose one}"” research, educational and other programs or their
use of “University/Research Center {choose one}” facilities or resources. The “University/Research Center
{choose one}” may require formal patent agreements, such as that specified in Section 1.3.5, to implement
the Policy as appropriate, but the absence of such executed agreements shall not invalidate the applicability
of the Policy.

.4. Disclosure of Inventions to the “University/Research Center {choose one}”
1.4.1. Disclosure Procedure

1.4.1.1. Covered inventors must prepare and submit on a timely basis an innovation disclosure for each
potentially patentable invention conceived or first reduced to practice in the course of their “University/
Research Center {choose one}” responsibilities or with more than incidental use of “University/Research
Center {choose one}"” resources.

1.4.1.2. An invention disclosure form {hyperlink to the invention disclosure form} describing the
invention and including other relevant facts should be prepared by the inventor and forwarded to the
TTU. Disclosure forms and best ways to contact the TTU are available on the TTU website {hyperlink to
the TTU website address}

1.4.1.3. Individuals covered by this policy are expected to apply reasonable judgment as to whether
an invention has commercial potential. If such commercial potential exists, the invention should be
considered “potentially patentable,” and disclosed to {Insert the short name of the institution}.

1.4.1.4. Prompt identification of inventions is crucial to obtaining legal protection. Individuals covered
by this policy should disclose a potential invention or seek guidance from the TTU as soon as questions
arise as to what is patentable and what must be disclosed to the TTU.

1.4.1.5. Any publication or public verbal disclosure (such as thesis presentations and competition pitching
events) that describes a patentable invention prior to filing for patent protection may compromise
the ability to obtain a patent in most countries in the world, including Lebanon. Furthermore, most
countries award patent rights on a first-to-file basis, so failure to timely identify an invention can mean
forfeiture of legal protection.

I.5. Alternative Disposition of Rights

1.5.1. Should {Insert the short name of the institution} decide not to proceed in a timely manner to patent and/
or at any later point not to maintain and/or license the invention, {Insert the short name of the institution} shall
notify the inventor(s). Should the inventor(s) so request, and to the extent possible under the terms of any




1.6.

1.7.

1.8.

agreements that supported or related to the work, {Insert the short name of the institution} shall release or
assign the invention to the inventor(s). In such case, {Insert the short name of the institution} will not be liable
for any further maintenance, filing, legal, or other fees relating to the invention.

1.5.2. The inventor, or inventors acting collectively when there is more than one, is free to place inventions in
the public domain in accordance with Section 1.2.7. {Insert the short name of the institution} will not assert
intellectual property rights when inventors have placed their inventions in the public domain.

Best Practices for Researchers

1.6.1. It is highly advisable to document laboratory work using an ink pen in a controlled lab notebook with
dated entries to reflect any steps, changes, new processes, observations, variations, results, during the entire
process of research.

1.6.2. Individuals covered by this policy are encouraged to seek guidance from the TTU before any publication
or public disclosure of research that may result in a patentable invention.

1.6.3. The inventor or “University/Research Center {choose one}” has the right to hold a closed and controlled
thesis defense and presentation event in case the thesis, partially or fully, covers work that the university or
inventor(s) believe is potentially patentable. The inventor(s) are encouraged to contact the TTU for guidance
and support on procedures to hold such thesis events.

1.6.4. The inventor or “University/Research Center {choose one}” has the right to bar public access for a
limited time to a thesis that is deemed to cover, partially or fully, the subject of an invention for which either
party (“University/Research Center {choose one}” or inventor) wishes to pursue formal protection. This may
be done through the Thesis Copyright and Availability {each institution must develop one}.

Intellectual Property Involving Sponsored Research

1.7.1. Except as provided by Section 1.7.3, inventions and technology conceived or first reduced to practice in
the course of or resulting from research supported by a grant or contract with a third party agency or donor
(collectively, “Donor” or “Donors”) shall be owned by the “University/Research Center {choose one}”. The
Donor should be offered an option to acquire license rights to develop and commercialize any Intellectual
Property resulting from the project.

1.7.2. The TTU, in coordination with the Office that manages projects {insert the name of the office}, shall
ensure that all reporting requirements and other obligations to Donors in relation to intellectual property are
met. Intellectual Property arising from Donor-supported research should be promptly disclosed to the TTU to
ensure that all obligations in relation to Intellectual Property can be fulfilled.

1.7.3. It is the policy of the “University/Research Center {choose one}” not to assign ownership of “University/
Research Center {choose one}” inventions to outside Donors. The acceptance of a contract, grant or agreement
that requires ownership of proprietary technology or inventions by someone other than the “University/
Research Center {choose one}” may be approved by the President, President-designee, or TTU Director if
the benefit from the level of funding for the proposed research and/or other consideration from the Donor,
licensee, or other third party outweighs the potential value of “University/Research Center {choose one}”
ownership.

Licensing and Commercialization

1.8.1. General Considerations

1.8.1.1. The “University/Research Center {choose one}” encourages commercial development of
inventions and technology resulting from “University/Research Center {choose one}” research for public
use and benefit. It recognizes that protection of proprietary rights in the form of a patent or copyright
are often necessary - particularly with inventions derived from basic research - to encourage a company
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to risk the investment of its personnel and financial resources to develop the invention. In some cases
an exclusive license may be necessary to provide an incentive for a company to undertake commercial
development and production. Non-exclusive licenses allow several companies to exploit an invention.

1.8.1.2. The research and teaching missions of the “University/Research Center {choose one}” always
take precedence over patent considerations. While the “University/Research Center {choose one}”
recognizes the benefits of patent development, it is most important that the direction of “University/
Research Center {choose one}” research not be established or unduly influenced by patent considerations
or personal financial interests.

1.8.1.3. The “University/Research Center {choose one}” may make such arrangements for the licensing,
sale or other disposition of any Intellectual Property in any country as will reasonably serve the interests
of the public, the inventor(s) and the “University/Research Center {choose one}”. The interests of the
inventor(s) in such matters are recognized and preferences expressed by the inventor(s) as they make it
known to the TTU, shall be given the strongest consideration.

1.8.1.4. The “University/Research Center {choose one}” shall use reasonable efforts to notify the
inventor(s) of any deals relating to their inventions within 30 days of executing such deal by the
“University/Research Center {choose one}”. The “University/Research Center {choose one}” shall
also submit, upon request by an inventor(s), periodic reports no more frequently than annually on the
utilization of a subject invention by its licensees or assignees as is appropriate and permitted by the
terms of the executed deal. Such reports, at a minimum, shall include information regarding the date of
first commercial sale or use, and gross royalties received by the “University/Research Center {choose
one}”.

1.8.1.5. Exclusive Licensing agreements by {Insert the short name of the institution} will contain a provision
to terminate the license or cause the license to revert to {Insert the short name of the institution} in the
event that a licensee does not commercialize the Intellectual Property or otherwise make the Intellectual
Property available to the public within a reasonable period of time.

1.8.1.6. The “University/Research Center {choose one}”, in the exercise of its discretion, may take, or
delegate others to take, such action as the “University/Research Center {choose one}” deems appropriate
in order to enforce or defend any rights associated with any Intellectual Property within the control of
the “University/Research Center {choose one}” under this Policy, and any such action, including the
conduct and any settlement thereof, shall be subject to the exclusive control of the “University/Research
Center {choose one}”.

1.8.1.7. The TTU handles the evaluation, marketing, negotiations and licensing of “University/Research
Center {choose one}” owned inventions with commercial potential. Royalty distribution is as follows:

1.8.2. Cash Royalties

A deduction of all directly assignable expenses, typically patent filing fees, is taken from gross royalty income.
After such deductions, net royalty income is divided as follows:

Gross Revenue Deduction of directly assignable expenses
Net Revenue Inventor Inventor’s Department, University
Center or School
First LBP 50, 000,000 70% 15% 15%
Next LBP 50, 000,000 50% 25% 25%

Above LBP 100, 000,000 33% 33% 33%




The above allocations reserve to the inventor a substantial share of royalty net revenue. An additional portion will be
administered by the entity(ies) named by the inventor to support future research and research-related expenditures
for labs, facilities and personnel. A final percentage generates unrestricted income for the “University/Research
Center {choose one}”. These net revenue levels shall be reviewed and, if necessary, adjusted by the President to
account for currency fluctuations or inflation at least every five (5) years from the Effective Date of this Policy.

1.8.2.1. When more than one department orcenterisinvolved, the inventor shall designate the distribution
of the department share based on support of the work. Disagreements involving royalty distribution will
be reviewed and resolved by the TTU; involved parties may appeal the TTU resolution to the Intellectual
Property Committee {each institution must form such committee}.

1.8.2.2. The inventor’s revenue share of any inventions will not be altered when affiliation with the
“University/Research Center {choose one}” is terminated.

1.8.2.3. Distribution of the inventor(s) share of cash royalties shall be made annually in November from
the amount received during the previous fiscal year ending June 30th. In the event of any litigation,
actual orimminent, or any other action to protect patent rights, the “University/Research Center {choose
one}” may withhold distribution and impound royalties until resolution of the matter.

1.8.3. Equity Distribution

If {Insert the short name of the institution} does acquire equity in lieu or partial lieu of royalty or other payments
for intellectual property, any inventor receiving an equity position from the company will not share in {Insert
the short name of the institution}’s equity. For all other inventors, {Insert the short name of the institution} will,
upon occurrence of a liquidation event, distribute cash to the inventors according to the formula outlined in
Section 1.8.2 above.

1.8.4. Multiple Inventors

In the case of multiple inventors, the inventors may enter into an agreement among themselves specifying
a distribution formula that takes into account the differential contributions of the individual inventors. In the
absence of such an agreement, the {Insert the short name of the institution}’s policy will be to divide royalty
payments equally to all inventors. Where multiple schools, departments or centers are involved, the {Insert
the short name of the institution}'s policy will be to divide royalty payments equally to all schools and/or
centers unless (i) the inventors specify a different apportionment, or (ii) the President determines that an
adjustment in payments is appropriate.

1.9. ADMINISTRATIVE PROCEDURES

1.9.1. Intellectual Property Policy activities shall be under the general cognizance of the President who will
be advised by an Intellectual Property Committee. The local Technology Transfer Unit is responsible for
implementation of the “University/Research Center {choose one}” Intellectual Property Policy, and shall be
empowered to negotiate the “University/Research Center {choose one}” rights under the Policy.

1.9.2. The Role of the Intellectual Property Committee is to:
(a) Advise the President on policy matters relating to Intellectual Property and Intellectual Property Rights.
(b) Propose amendments considered necessary to the Intellectual Property Policy.

(c) Receive appeals, complaints, and arbitrate internal disputes relating to Intellectual Property and the
administration of this Policy.

1.9.3. The Intellectual Property Committee shall be appointed by the President after consultation with the
“University/Research Center {choose one}” council.
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1.9.4. The Intellectual Property Committee shall convene at least twice a year at a time of the chair's choosing
but shall be expected to convene in response to any arising requests, conflicts, and/or complaints relating to
the committee’s role as described in Section 1.9.2 upon the request of the committee chair.

1.9.5. Day-to-day management of all Intellectual Property Policy activities rests with the local Technology
Transfer Unit. The local Technology Transfer Unit shall implement the decisions of the “University/Research
Center {choose one}” Intellectual Property Committee as approved by the President.

1.9.6. Appeals and Conflicts

All persons to which this Intellectual Property Policy applies including university faculty, staff or students shall
have the right to appeal any IP related matters or decisions to the Intellectual Property Committee. This shall
be done by directly contacting the acting Intellectual Property Committee Chair. Appeals from committee
decisions shall be made to the President.

1.9.7. Changes in Policy

This policy may be changed by the President (i) on the recommendation of the Intellectual Property Committee,
(ii) with the endorsement of the “University/Research Center {choose one}” council, or (iii) on his/her own
initiative, after consulting with the Intellectual Property Policy Committee and the “University/Research Center
{choose one}”.




Il. COPYRIGHT POLICY

I.L1. Whatis Copyright?

Copyright is a legal term describing rights given to authors for their literary and artistic works. The kinds of work
covered by copyright include literary works, such as novels, poems, plays, reference works, newspapers, computer
programs, databases, films, musical compositions and choreography, artistic works such as paintings, drawings,
photographs and sculpture, architectural works, advertisements, maps and technical drawings.

The creators of original works protected by copyright, and their heirs or assigns, have certain basic rights. They
have the exclusive right to use or authorize others to use the work on agreed terms (except in special cases typically
involving non-profit research or commentary). With respect to the work, creators can prohibit or authorize:

its reproduction in various forms, including printed publication or sound recording;

its public performance, as in the case of a play or musical work;

its recording, for example on compact disc, cassette, or videotape;

its broadcasting, whether by radio, cable or satellite;

its translation into other languages, or its adaptation, such as that of a novel into a screenplay

its modification or use to create a different work substantially based on or incorporating the original
.2. General Policy Statement

I.2.1. The “University/Research Center” {choose one} recognizes and affirms the traditional academic
freedom of its faculty, staff and students to publish pedagogical, scholarly, or artistic works without restriction.

1.2.2. In accordance with long-standing academic tradition, the “University/Research Center” {choose one}
recognizes faculty and student ownership of copyright in traditional works of authorship such as textbooks,
other works of nonfiction and novels, articles, or other creative works, such as poems, musical compositions
and visual works of art, whether such works are disseminated in print or electronically.

I.2.3. The “University/Research Center” {choose one} asserts copyright ownership in any work of
authorship that is: (i) created with significant use of “University/Research Center” {choose one} resources,
financial support or non-faculty “University/Research Center” {choose one} personnel beyond the usual level
of common resources provided to similarly-situated affiliated individuals; (ii) created or commissioned for
use by the “University/Research Center” {choose one}; or (iii) created under the terms of a sponsored project
where the terms of the sponsored project require that copyright be in the name of the “University/Research
Center” {choose one}. Additionally, any work created by an officer of administration (including a faculty
member or officer of research only when acting in his or her capacity as an officer of administration) or by a
support staff member acting within the scope of his or her employment generally constitutes an institutional
work as defined by labor law, and the “University/Research Center” {choose one} asserts copyright ownership
in such works. For the avoidance of doubt, even in the limited cases where the “University/Research Center”
{choose one} asserts copyright ownership, faculty and students may continue to use all scholarly works they
individually created at {Insert the short name of the institution} for teaching, research and other traditional
academic purposes as described in sections 11.3.2.4 - [1.3.2.7.

I.2.4. Ordinary use of resources such as the libraries, one’s office, desktop computer and “University/
Research Center” {choose one} computer network, secretarial staff and supplies, is not considered to be
substantial use of such resources for purposes of vesting the “University/Research Center” {choose one} with
copyright ownership in a work.

11.2.5. Wherethe “University/Research Center” {choose one} ownsthe copyrightin awork, it will acknowledge

creators (including creators of works-for-hire) who have made a substantial contribution to the work if the
creators so request.

188 ))
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.2.6. Copyrighted works expressed in software form are also governed by the {Insert the short name of the
institution} Patent Policy, which may provide an independent basis for “University/Research Center” {choose
one} ownership.

1.2.7. For all works of authorship for which the creator retains ownership under this policy and which
are related to the author’s academic or professional duties at {Insert the short name of the institution, the
“University/Research Center” {choose one} will retain a royalty-free, non-exclusive, perpetual, right and
license to use and modify the materials solely for internal educational, instructional or any other normal
“University/Research Center” {choose one} purposes.

11.2.8. Creators will cooperate with the “University/Research Center” {choose one} in protecting ownership
and other proprietary rights in the works in accordance with this Policy (for example, executing assignments
to The “University/Research Center” {choose one} and any other necessary documents).

11.3.1. Categories of Works.

Without limiting the foregoing, the following describe various categories of works in which the “University/
Research Center” {choose one} would assert copyright ownership.

11.3.2. INSTITUTIONAL WORKS.

The “University/Research Center” {choose one} shall retain ownership of copyrighted works created as
Institutional works. Institutional works include works that are commissioned through a specific allocation
of “University/Research Center” {choose one} funds or that are created at the direction of the “University/
Research Center” {choose one} for a specific “University/Research Center” {choose one} purpose. Institutional
works also include works whose authorship cannot be attributed to one or a discrete number of authors but
rather result from simultaneous or sequential contributions over time by multiple faculty and students. For
example, software tools developed and improved over time by multiple faculty and students where authorship
is not appropriately attributed to a single or defined group of authors would constitute an institutional work.
The mere fact that multiple individuals have contributed to the creation of a work shall not cause the work to
constitute an institutional work.

11.3.3. COURSE CONTENT AND COURSEWARE

11.3.3.1. General policy - Copyright ownership and control of course content and courseware are
governed by this Copyright Policy, as well as the University’s Outside Interests and Activities and Conflict
of Interest Policies {institution need to have one} and the Communications Policy {institution need to
have one} governing use of the “University/Research Center” {choose one} name. “Courseware” is
the set of tools and technologies used to present course content, and is independent of the content
itself. “Course content” is the intellectual content of the course, as taught at or through the “University/
Research Center” {choose one}. The “University/Research Center” {choose one} asserts copyright in
course content and courseware that qualify as Institutional Works as defined in Section 11.3.1 above. To
the extent that pre-existing faculty course content is incorporated into an Institutional Work, the faculty
member agrees to grant and hereby does grant to {Insert the short name of the institution} a perpetual,
irrevocable right and license to continue to use, reproduce, modify, distribute, perform and display that
course content as part of the same or future Institutional Works.




11.3.3.2. The “University/Research Center” {choose one} recognizes faculty copyright ownership in non-
institutional course content and courseware created by individual instructors. However, “University/
Research Center” {choose one} policies on Outside Interests and Activities governing use of the
“University/Research Center” {choose one} name limit the faculty member’s ability unilaterally to
commercialize non-institutional course content and courseware. The “University/Research Center”
{choose one} will assert copyright ownership in such course content and courseware if there is an
independent basis for the “University/Research Center” {choose one}'s assertion of such rights (e.g, the
course content or courseware is created with substantial use of “University/Research Center” {choose
one} resources, financial support or non-faculty personnel beyond the usual level, or pursuant to the
terms of a sponsored project which require “University/Research Center” {choose one} copyright
ownership).

11.3.3.3. Videotapes and recordings - The “University/Research Center” {choose one} claims ownership
rights in videotapes or other recordings of all courses, and the parts thereof that are made at “University/
Research Center” {choose one} expense. Ownership of the videotape or recording itself does not mean
that the “University/Research Center” {choose one} claims rights in the intellectual content presented
on the tape or recording. Copyright ownership in the content is governed by the principles set forth
above.

11.3.3.4. Use of course content and courseware at {Insert the short name of the institution}: Independently
of copyright ownership, a faculty member has the right to use all course content and courseware he
or she develops or creates in the normal course of teaching or research at {Insert the short name of
the institution}. This right includes the right to make changes to the works and the right to distribute
such works to {Insert the short name of the institution} students, faculty and other “University/Research
Center” {choose one} personnel for teaching, research and other noncommercial “University/Research
Center” {choose one} purposes.

11.3.3.5. Use of course content and courseware outside of {Insert the short name of the institution}:
Independently of copyright ownership, a full-time faculty member may teach courses and create
courseware at other academic institutions as part of ordinary scholarly exchanges, including visiting
professorships and guest lectures, as long as these activities remain consistent with the terms set forth
in the “University/Research Center” {choose one}’s policies on Outside Interests and Activities (including
the provisions that require approval by the Provost and the appropriate dean or department head), and
as long as these activities do not include or allow the separate commercialization of any course content,
courseware or other teaching or research-related activities created or conducted there. A faculty member
may not teach any course or create any course or courseware for an outside commercial enterprise
without following the appropriate laws and policies.

11.3.3.6. Use of {Insert the short name of the institution} course content and courseware outside of {Insert
the short name of the institution}: Consistent with the University’s policies on Use of The “University/
Research Center” {choose one} Name and Outside Interests and Activities, a faculty member,
notwithstanding copyright ownership, may not commercialize course content or courseware created or
taught at {Insert the short name of the institution} for use outside of the “University/Research Center”
{choose one} without following the appropriate laws and policies.

11.3.3.7. Use of {Insert the short name of the institution} course content and courseware after departure

from {Insert the short name of the institution}: If a faculty member leaves the “University/Research
Center” {choose one}, he or she may continue to use all course content and courseware he or she
created at {Insert the short name of the institution} at another academic or not-for-profit research
institution for teaching, research and other traditional educational purposes, provided the {Insert the
short name of the institution}name is not used in connection with the course content or courseware. A
former faculty member may not commercialize any Institutional course content or courseware. A former
faculty member is free to make commercial use of non-institutional course content and courseware that
he or she developed or created at {Insert the short name of the institution} and create new courses based
thereon, provided that (i) there is no independent basis for the “University/Research Center” {choose
one}'s claiming rights (e.g., created with substantial use of {Insert the short name of the institution}
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resources, created or commissioned for use by {Insert the short name of the institution}, or created
under the terms of a sponsored project where the terms of the project require that copyright be owned
by the “University/Research Center” {choose one}); and (ii) the {Insert the short name of the institution}
name is not used in connection with the course. The former faculty member who owns the copyright
in course content or courseware agrees to grant to The “University/Research Center” {choose one} an
irrevocable, nonexclusive right and license to continue using all non-institutional course content and
courseware that has been made available at {Insert the short name of the institution} by the faculty
member, e.g. the syllabus and material given to students. This right includes the nonexclusive right and
license to incorporate, modify, perform, distribute and display such course content and courseware into
Institutional courses.

11.3.3.8. Works by Non-Employees: The “University/Research Center” {choose one} claims ownership
of works prepared for The “University/Research Center” {choose one} by non-employees, such as
consultants or subcontractors, retained by the “University/Research Center” {choose one} for a specific
purpose. Accordingly, the “University/Research Center” {choose one} requires that there be a written
agreement with any non-employee retained to do work for The “University/Research Center” {choose
one} agreeing to assign ownership of any copyrightable works created by the non-employee to the
“University/Research Center” {choose one. A separate assignment must then be signed following the
completion of the work to ensure the full transfer of rights to {Insert the short name of the institution}.

I.4. This Copyright Policy constitutes an understanding that is binding on the {Insert the short name of the institution},
and on its faculty, other employees, and other covered individuals as a condition of their participating in {Insert the
short name of the institution} research, educational and other programs or their use of {Insert the short name of
the institution} facilities or resources. The “University/Research Center” {choose one} may require formal copyright
agreements to implement the Policy as appropriate, but the absence of such executed agreements shall not invalidate
the applicability of the Policy.

I1.5. Nothing in this Policy shall constitute a waiver by the “University/Research Center” {choose one} of any rights that
The “University/Research Center” {choose one} has under any other {Insert the short name of the institution} policy,
including the Patent Policy.

I.6. Alternative Dispositions

11.6.1. Making “University/Research Center” {choose one}-Owned Works Freely Available to the Public: If a

creator of a work whose copyright is owned by the {Insert the short name of the institution}, including a creator
of a work-for-hire, wishes to make a work freely available to the public, through noncommercial licensing or
other means, the {Insert the short name of the institution}, subject to the terms of any applicable agreements
with third parties under which the work was created, will accommodate such wishes as long as it determines
that the benefits to the public of making such works freely available outweigh any advantages that might
be derived from commercialization. The {Insert the short name of the institution}, through the Intellectual
Property Committee, will act as expeditiously as reasonably possible in making such determination.

lll. TANGIBLE RESEARCH PROPERTY

lll.1. What is Tangible Research Property?

Tangible Research Property (“TRP”) is tangible (or corporeal) material produced in the course of research projects
at {Insert the short name of the institution}. TRP includes such items as: biological materials, engineering drawings,
computer software, integrated circuit chips, computer databases, prototype devices, circuit diagrams, and equipment.




lll.2. General Policy

l11.2.1. The “University/Research Center” {choose one} owns TRP related to an individual’s employment
responsibilities or developed with more than incidental support from university-administered funds, facilities,
equipment or personnel.

I11.2.2. Prior to the transfer, distribution and/or sale of {Insert the short name of the institution}-owned TRP, the
creator of the TRP must notify the TTU through his or her Center or Department. The Center or Department
Head and the TTU will review the developmental history of the TRP to (1) assess any {Insert the short name
of the institution} obligations and (2) determine the conditions of such proposed transfer, distribution or sale.

I11.2.3. If the TRP is determined by the center or department and the TTU to have commercial value, it will be
managed by the TTU as “University/Research Center” {choose one} intellectual property, including licensing
and distribution of income from commercialization in accordance with Section 1.8 of this Intellectual Property
Policy.

111.2.4. If the center or department and the TTU determine that the TRP can be distributed or sold outside
of The “University/Research Center” {choose one} for non-commercial research purposes with no financial
consideration beyond the recovery of costs associated with shipping and handling, the center or department
will manage and facilitate the transfer and distribution with assistance from the TTU as needed.

IV. Any transfer, distribution or sale of TRP for commercial purposes must
include a written agreement between The “University/Research Center”

{choose one} and the recipient of the TRP, and any transfer or distribution of
TRP for non-commercial purposes must include a written agreement between
The “University/Research Center” {choose one} and the recipient of the TRP.

Forms/Instructions

- Invention Disclosure Form (IDF) {institution need to develop such a form}:
Found at the Insert the short name of the institution}’'s TTU website at:
{Insert web address for the IDF}

- {Insert the short name of the institution} Patent Agreement
Found at the Insert the short name of the institution}’s TTU website at:
{Insert web address for the Patent Agreement}

- Thesis Copyright and Availability Form
Found at the Insert the short name of the institution} website at:
{Insert web address for the Thesis Copyright and Availability Form}Related Information

Conflict of Interest Policy:
Found at the Insert the short name of the institution} website at:
{Insert web address for the Conflict of Interest Policy}

Communications Policy:
Found at the Insert the short name of the institution} website at:
{Insert web address for the Institution Communication Policy}

History/Revision Dates
Origination Date: {insert date}
Last Amended Date: {insert date}
Next Review Date: {insert date}
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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 Lebanon.

It offers an overview of the current status of scientific research and technological innovation in Lebanon, covering an
analysis of the science, technology and innovation landscape, a gap analysis of the national technology development
and transfer system, its legislative and operational frameworks, and specific proposals for the establishment of the
Lebanese National System for Scientific Research and Technological Innovation.

This report is intended to be an assistive reference for channeling and directing the interests of decision-makers in
harnessing the capabilities of the Lebanese 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 and fighting corruption;
employing high value-added personnel and widening the potentials of the national labour market; 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 Lebanese Diaspora.

The recognized high quality of the university-educated human resources available in Lebanon, 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 Lebanon

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

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

First, it is important to mention that the country has distinguished strengths, including a very good tertiary education;
good levels of Foreign Direct Investments (FDI) inflows and outflows; strong creative goods and services; and, very
important cultural and creative services exports.

The landscape is characterized by a number of programs, activities and initiatives. These include:

1. Specialized research programs and related initiative are implemented by the National Council for Scientific Research
(CNRS-L), which is the key institution for research and innovation in the public sector, and by the Agricultural Research
Institute and the Industrial Research Institute.

2. Scientific and innovative research are nowadays undertaken at a number of first-tier academic institutions, such
as Lebanese University, American University of Beirut, Saint Joseph University, Lebanese American University,
Université Saint-Esprit de Kaslik, University of Balamand, Notre Dame University, Islamic University, and Beirut Arab
University.

3. At the same time, current initiatives related to scientific research, technology and innovation are underway. These
include programs, such as the Lebanese Industrial Research Achievements Program (LIRA), the activities at the four
research centers of CNRS-L, and a number of high-level policy meetings and workshops involving the government,
the private sector, academia, and international organizations and bodies.




4. Innovation support institutions in the public sector are also active in providing assistance to the science, technology
and innovation drive in the country. These are mainly: Banque du Liban, Kafalat, Economic and Social Development
Fund, Investment Development Authority of Lebanon, Lebanon SoftShore, and others.

5. There is also a large number of support instruments in the private institutions available to innovators. Among
these innovation actors, the following are listed: Berytech, BIAT - Tripoli, Beirut Digital District, and others™®.

6. Private financial support institutions and initiatives are actively involved with Lebanese innovators. These include:
Endeavor Lebanon, Entrepreneurs Lebanon, Supporting Innovation in Small and Medium Enterprises (iSME), Berytech
Fund, Middle East Venture Partners, IM Capital, B&Y Ventures, Zoomaal, Cedrus Ventures, and others™’.

7. The private sector has also several stakeholders, with diverse influences on the Lebanese innovation profile. These
include: Association of Lebanese Industrialists; Chambers of Commerce Industry and Agriculture, Lebanese Inventors
Association; and a host of others.

8. Furthermore, a number of ministries, parliamentary committees and public institutions and regulatory authorities
are concerned with innovation and technology transfer activities in the country. These include: Ministry of economy
and trade (Intellectual Property); Ministry of education and higher education; Ministry of industry; Ministry of State for
Administrative Reform; Ministry of energy and water; and CNRS-L.

9. Finally, the international development organizations, along with foreign governments, have been interested in
the status and prospects of the Lebanese scientific research and innovation They developed a number of programs
(mainly by the EU, the World Bank and UN organizations) to enhance the current national efforts.

Although the above lists of institutions, NGOs and initiatives are not equally involved in science, technology and
innovation, these show thatthere are high capacitiesin the Lebanese demand and supply levels, offering administrative,
technical and financial services to a growing sector.

Weaknesses

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.

It is important to keep in mind that Lebanon suffers from several weaknesses, similar to many other developing
economies, such as: political instability, limited expenditures on education and on R&D, weak collaboration between
universities and industries, inefficient infrastructure (telecommunications, electricity, and transport), and, almost
inexistent royalty fees receipts.

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

Opportunities

Many innovation opportunities are currently available in the country, based on the offer of sophisticated products and
services made by the Lebanese industry sector for the local and regional markets. This is a special peculiarity that
must be taken into consideration when designing national policies.

Moreover, the newly prospected oil and gas projects in the country are offering a gateway to a range of innovative
products, and services. This is in addition to potential sources of demand for innovation in the country, such as
food industry, creative industry and media, energy supply, water resource management, waste management, green
technologies, humanitarian mine clearance, population health and security.

190 Beirut Creative Cluster, AltCity, Endeavor Lebanon, Exeed, SME ToolKit, Center For Entrepreneurship, Enterprise Forum,
STANDUR, BuBleik, Neopreneur, Entrepreneur Lebanon, Servcorp, Institut Européenne de Coopération et de Développement,
ArabNet, Wamda, Women Empowerment (\We) Initiative, Bader, Lebanese Business Angels, Cloud5, eClub, Lebanon Business
Network, Grow My Business — Competition, Lebanon Science and Technology Park, Mowgli Foundation, Maurice Fadel Prize,
Nabad, Cartier Women's Initiative Awards, Agenda Beirut, etc

131 Lebanon Growth Capital Fund, Riyada Enterprise Development, Fond d’Amorcage de Réalisation et d’Orientation, etc
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Threats
The main threats to the scientific research and technological innovation in Lebanon relate to legislation and insecurity.

This report has analyzed the legislative scenery in relation with research and technology, technology transfer,
intellectual property rights and related matters. The outcomes are two sets of lists: (i) a list of 29 current Intellectual
Property laws, decrees, circulars and resolutions issued related to the Ministry of economy and trade; and (ii) lists
of laws, decrees and regulations, which are under legislation, and which are related to the following public sector
institutions (with the number of pending legal instruments): Ministry of finance (7); Ministry of economy and trade (4);
Ministry of industry (4); Banque du Liban (4); Ministry of industry (7); and, Lebanese Parliament (1). There is no doubt
that enactment of these legal instruments is necessary and will place the country in an advanced position compared
to other developing countries.

The main critical legislative issues, in relation to supporting the demand for innovation, include decisions such as
exempting research and development expenses from income tax, and exempting essential equipment and materials
for research from customs. This is in addition to an effective protection of Intellectual Property rights which will the
needed to give the missing confidence to innovation producers and users in the Lebanese rule of law.

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, as mentioned earlier,
suffers from a relaxation of the implementation of the intellectual property laws and regulations.

Innovation and Technology Transfer Offices

It is proposed in this report the establishment of innovation and technology transfer units/offices (ITTO) at universities
and a National Innovation and Technology Transfer Office (NITTO) located within the premises of CNRS-L as a new
entity.

It is shown that the NITTO operational framework, with enabling systems and policies, will strengthen the relationships
between the scientific research institutions and programs, the public and private institutions supporting innovation
(such as incubators, technology parks), the research and development financing institutions, and investment in
technology. It is the missing link in the Lebanese landscape of innovation.

It is important to note that the creation of the NITTO was supported by senior public sector officials (ministries and
Parliament related committees, and relevant public institutions), private sector stakeholders, and academia.

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

The activities of the NITTO 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. For example, Directorate General of Higher Education and CNRS-L could promote
a new Industrial PhD, and the establishment of professional graduate programs leading to MSc Professional
degrees. These will allow industries to innovate at low cost and risk, paving for job opportunities for post-
doctorate and MSc graduates;

- Funding opportunities, such as Banque du Liban, through the launching of joint public - private sectors
programs and initiatives, where researchers from both sectors gain together a crucial learning experience;
and,




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

Furthermore, and at the levels of universities and research centers, the TTOs will be tasked with setting up the
internal intellectual property policies, promoting technology transfer to their staff and interfacing with evaluation and
promotion procedures for faculty members. A template is proposed in the report to assist universities and research
entities to establish their TTOs.

Final notes

A number of suggestions are made in this report to address these challenges. In short, the creation of NITTO
and network of TTOs will form a promising starting point for setting up a strategic framework; an increase
confidence in the STI system will to 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 and new markets; the creation
of employment opportunities for technically-educated youth; an increase in FDI and in investment opportunities to
Lebanese entrepreneurs; and, the reversal of the brain drain of talented Lebanese.

If the disordered state of affairs continue as is,a lot of non interrelated efforts, leading to a small impact on individual
entities, and a discouragement of innovation actors in the short term. Unfortunately, Lebanon 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 Lebanon can and should invest all efforts to position the country high
among the regional and global nations in the field of scientific research and technological innovation. Keeping in
mind, that most scientific discoveries and technological innovations have double edge impact in society and on the
environment difficult to predict at the design stage in an acceleration age. Hence, professional ethics and research
governance become essential at the individual and institutional levels.
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