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1. Preliminary Statements

In compliancewith the ToR, this repot will focus on the policy instrumentsthat are
requred for innovation It will assesghe consequences amahpactof applying specific
innovation policies to avariety of actorsinvolved in the innovatian processe ard
practices Most of our efforts have been devoteal to contactirg the main stakeholderand
collecting thevariouslaws, deaeesanddecisions.

Thisisaninterimrepat settirg out what has been achievedso far. The heat of the repat is
the methodolog we devisedin order to tacklethe different tasksassignedo us and to
make it applicable in similar contexts, such as those found in MENA countries.

Detailed sectons ofour work will cover the following:

A miethodology based on the system model to understand, assess and analyze the
Lebanesesituation

A A critical over vi ew inmdvattnh e basi c concerg
A A description of tsdape bdsedmmpregicus regortsyao v at i ¢
compilation of collected data and a series of interviews with key informants

A A compilation of the relevant policies
innovation envionment

A A compi l at i oansinedvedtininaovati@nradgtidtiassandguestes

A A preliminary analysis of the effective

of the major gaps hindering innovation activities in Lebanon. The analysis relies on
interviews with stakeholders dnto a lesser degree, on individuals. A quantitative

approach would require a strict definition and identification of the indicators

corresponding to each policy instrument and a thorough collection of data but for

some indicators this is difficult to gzer

A An account of the difficulties faced ir
limitations of this report

A L Recommendat
A A roadmap f
A A c o iblpdraphye

amenddnesg current p C

i ons for
or establishing a technol ogy
b



2. Executive Summary

The overall aim of the project launched by ESCWA is to enhance the national innovation
system capacity in the beneficiariesd countr
Oman) through updating the related poliaesl establishing a National Technology

Development and Transfer Systems.

The objective of this report is to set the framework for a National Innovation System (NIS) in
Lebanon and suggest an innovation policy mix allowing Lebanon to efficiently manage the
innovation activities, integrate technological and market changes and join the knowledge era
with the aim of securing sustainable economic growth and social prosperity in a highly risky,
uncertain and challenging environment.

The first term of the NIS iBlational, meaning that the purpose of the Innovation System is to
serve the national interest and the needs of the Lebanese people, bearing no geographical
restrictions to the scope of this project. The second tehnm@sation. This term covers a

wide gectrum of possibilities. It is best to further distinguish between Research and
Development (R&D) and Innovation. For R&D, we will adopt the US National Science
Foundation definition stating the following:

"Research"” is defined as a systematic studyctietoward fuller scientific

knowledge or understanding of the subject studied. "Development” is the systematic
use of knowledge and understanding gained from research directed toward the
production of useful materials, devices, systems, or methodsdiingldesign and
development of prototypes and processes. Both types of activities can be conducted
by universities, private or public research centers.

Innovation is defined ahe implementation of a new or significantly improved production
(good or service) or process, a new marketing method, or a new organization method in
business practices, workplace or organization or external reldtismsaseful to distinguish
and categorize the different types of innovation such as incremental calyadidressed to
improve what is being done, introduce new products and services or contribute to
technological advancement.

Given the challenges faced by the government and the different public institutions, a top
down approach promoted and enforcedh®/government is not appropriate for Lebanon. In
order to avoid an inefficient, underperforming set of policies addressed to the various actors
involved in the innovation activities in a disconnected, uncoordinated and sometimes
contradicting manner, weave adopted the system approach. The model we have designed is
composed of 5 pillars or subsystems, 1) the supply side generating knowledge and producing
technologies. The main actors are the universities, the research center and the CNRS, 2) the
demand gle responsible for using, commercializing and bringing to the end user the
innovations. The main actors are the businesses (industries, SMEs, etc.), the public sector and
the new entrepreneurship sector, 3) the linkages responsible for the transfexletigecand
technologies and for the collaboration between the universities and businesses; 4) the
financial ecesystem, responsible for funding the innovation projects. The main actor is the
Banque Du Liban (BDL), and 5) the governmental intervention®oressiple for regulating

the activities of the different actors through systemic or rmeeasures. The main actors are

the public institutions.



I n addressing the iIissue of innovation in an
caveat the conditits from which an analytical framework and its associated policy must

depart. The margin of maneuver left for national policy makers to incentivize a process of
national innovation is conditioned by powerful external stimuli and, hence, subject to a
higherthan usual uncertainty. There are no purely theoretical or analytical methods by which
this condition can be tackled. The doorway to such a question is best deduced through the
interplay of system theory with the actual developments that have been obs¢hestkal

course of events, or developments of kaAmaw in industry under extreme risks. So far, there

are two redeeming real processes in the production of knowledge at the national level that, in
themselves, present us with the initial relationshipsfwhich one may begin to answer the
guestions: 1) in spite of the treacherous course to which the Lebanese economy is subjected, a
consortium of industries have managed to survive and innovate against all odds and 2) there
were rudimentary measures tiregulated the sacksful niches of the production knowledge

that have worked and need to be enhanced to buttress the national performance. These are not
hypothetical considerations, they are real, and it is upon such courses of events that this study
develo a system analysis method to broach an integrated policy framework.

As a pillar of innovation, the linkages responsible for the transfer of knowledge and
technologies, as well as the collaborations between universities and businesses (Pillar 3) are
an integral part of the innovation chain. In the context of universities, Knowledge and
Technology Transfer (KTT) involves transferring knowledge and discoveries to the public by
means of publications, educated students entering the workforce, conferencgescaad
relationships undertaken with industries.

Effectively, KTT in Lebanon can be fostered by establishing a Technology Transfer Unit
(TTU) in universities or a National Technology Transfer Office (NTTO) that will coordinate

and manage the differennits involved in this proceskTT can thus generate important

benefits for economic development. These benefits are embodied in knowledge spillovers and
are realized through industsgience collaboration and technology transactions that can range
from ample technical consultancy all the way to licensing of Intellectual Property (IP). In
general, by improving the process of knowledge transfer countries can foster innovation and
thereby raise productivity, create better job opportunities, and addrestabkolkallenges.

One of the major gaps that were observed in the innovation system relateuwwehe
financial ervironment, whichleavesthree sustantialbreachesn Lebaiond snovation
system. The firstis fundng atthe early conceptstagewhere entrepreeursneed todevelop
their ideasinto aviable conceptand product; the seond and third are relatedo theabserce

of seed and eaty stage ventue finance, regedively. Hence the most important
recommendation, in this respect, is to put in ptaeeright financial instruments to support
early stage innovation.

However, as mentioned earlier, in regards to setting policy recommendations and policy
frameworks, an integrated approach should be adopted instead of individualized policies, that
can ke implemented through a law on innovation and knowledge and technology transfer. As
such, and within this framework, we are suggesting a policy mix that covers all five pillars of
innovation along with the corresponding actors, as follows:



1.1.Government Level

1 Ministry of Education and Higher Education (MoEHE). Enforcing
the Higher Education Law of 2014 requiring universities to dedicate 5%
of their budget to research and establish aikdoing and Evaluation
(M&E) commission to follow up including representatives from
universities CNRS and other experts

1 CNRS and Ministry of Foreign Affairs (MoFA). Building a portal
linking Lebanese researchers and experts all over the world to promote
support for R&D in Lebanon, take advantage of the Diaspora and reduce
the impact of brain drain

1 CNRS.Creating specialized research funds identified according to
priorities set and managed by the CNRS with contributions from the
Lebanese government, pate sector, and Arab and international
institutions

1 CNRS.Promoting Associated Research Units (ARUSs) extending the
CNRS mandate to support private research centers and streamline
administrative procedures

1.2.University Level

1 Promoting research and innonat by releasing researariented
faculty from teaching credits

1 Catering to promotion rules, career advancement and job offerings which
should include patents, research collaborations, and projects with other
universities and the industrial sector as imat criteria. This is an
incentive for researchers to engage in innovation activities.

1 Extending the functions of university laboratories to include innovative
research and not only teaching and promoting their exploitation by
external entities

1 Creatingnew career opportunities for professional researchers and
research technicians at the university

1.3.KGTP Environment Level

1 Encouraging the culture of innovation and creativity in schools by
adopting norconventional educational methods
Encouraging associans and foundations to support PhD students
Providing training courses and certifications in managing research
programs

il
T

2.1.Government Level

1 BDL. Subsidizing the purchase of an innovation by SMEs and industries
This issimilar to the subsidies of renewable energies for environment
protection

1 Ministry of Industry (Mol). Enacting tax incentive laws that can take
different forms including tax credits, special allowances, special
exemptions, accelerated depreciation

1 Various State Actors.Setting procurement policies to catalyze local
innovative industries and services

10



1 Ministry of Defense (MoD) and Lebanese ArmyAllocating a
percentage of its budget (1%) to R&D

1 Lebanese Petroleum Administration (LPA).Including in contract with
oil companies a clause requiring thad% of budget for oil/gas extraction
in Lebanon be dedicated to R&D

1 Ministry of Telecommunication (MoT). Improving the quality and
reducing the cost of telecommunication services

2.2.SMEs and Industries

1 IDAL and ALI . Establishing a fund for innovative projects conducted in
Lebanon to which SMEs/firms can apply

3.1.Government Level

1 BDL. Funding early stage innovation projects. The ad&f) measures
can take different forms such as financing fast prototyping labs or
creating dedicated funds for these highly risky and uncertain but critical
innovation projects

1 CNRS.Establishing a National Technology Transfer Office (NTTO) to
coordinatd he wuni versities6 TTUs, initiat
between universities and industries, provide legal advice on regulatory
frameworks for scientific collaboration between universities and
industries

1 CNRS and BDL. Creating matching funds betweenversities and
industries or researchers and entrepreneurs for seed projects

1 MoEHE-Mol -CNRS-Universities. Establishing an Industrial Ph.D.
program with possible extension to industries outside Lebanon

1 Presidency of Council of Ministers (PoCM) Preparing & echnology
Transfer Law

3.2.University Level

1 Redefining the legal status of universities allowing, for example, the
Lebanese University to engage in licensing and commercializing the
technologies produced by its researchers and private universities to adapt
their nonprofit status

1 Relaxing or removing regulations that prevent faculty members from
working with the private sector and business communities or establishing
new companies

9 Establishing KTTUs

3.3.IPR

1 Ministry of Economy and Trade (MoET). Updating the PR law.
Clarifying the status of software applications

1 MOET. Issuing guidelines and code of practice for universities and
businesses to supplement the laws and contribute to trust building
measures between universities and businesses

91 MoET. Establish a fud for patenting to which universities, industries or
individuals can apply

11



1 Universities. Adoption of a clear IPR policy such as the one submitted by
ESCWA
1 CNRS. Adoption of a clear ownership legislation for IP

4.1.Government Level
1 BDL. Establishing an entity to support Early Stage innovations just as
Kafalat is dedicated to Later Stage innovations

4.2.Private Sector
1 Start-ups. Encouraging them to rely on local researchers to develop
new products and services

1 CNRS.Using M&E as a tool to track performance and determine
feedback to stakeholders to improve implemented policies through the
Science Technology and Innovation Policy (STIP) observatory
(LORDI Initiative)

1 Various State Actors.Strengthening institudnal capacity for M&E
and integrating M&E in every stage of the innovation process through
an M&E unit in each key actor

1 PoCM. Establishing an advisory committee promoting the
collaboration between CNRS, Investment Development Authority of
Lebanon (IDAL) BDL and external experts to coordinate innovation
policy making throughout all public institutions, give guidance, and
refine agency governance

As a recapitulation, below is a table highlighting all the actors that involved in the innovation

system in lebanon, with mention of best practices on a national and international level for
innovation policies.
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No. Actor Policy Description

1. | CNRS - Creation of specialized research funds identif
according to priorities set by CNRS and
managed by it with contributions from Lebanes
GovernmentPrivate sector, and Arab and
International institutions
- Promoting ARUs extending CNRS mandate t
support private research centers and streamlin
administrative procedures

- Establishing NTTO to coordinate the
universitie® T T U

- Initiating efficient communication betves
universities and industries

- Providinglegaladvice for regulatory
frameworks for scientific collaboration lveten
universities and industries

- Adoption of a clear ownership legislation for |
UsingM&E as a tool to track performance and
determine feedback to stakeholders to iower
implemented policiethrough the STIP
observatory (ORDI Initiative)

Objective
Strengthening the
knowledge generation
and technologies
production

Enhancing linkages
between supply and
demand Knowledge
and technology transfer

Defining systemic
measures at the state
level

Best Practices National and International

National Séence Foundation Switzerland

- Promotion of scientific research in Switzerland

- Promotion of competitiveness and research
integration

- Provision of support for young researchers

- Promoting the diffusion of knowledge and access t
research results viittcommunication to the public

- Pursuit of transparent transfer of technology

CNRSI Francé

- Execution of research aimed at the advancement ¢
knowledge for social, cultural and economic benefits
- Generation and development of scientific informati
with corresponding dissemination of research result
- Development of a national policy by analyzing the
scientific climate and the potential for national
evolution

National Science FoundatiénUnited States of
Americé’

- Support for all fields of fundaméad science and
engineering education

- Collaboration with universities, schools, businesse!
informal scientific organizations and research institu
- Provision of access to financial support (grants) to
fund specific proposals of interest and valuel(ides
funds for equipment)

- Award graduate fellowships in the sciences and in
engineering

- Promotion of exchange of scientific material amon
U.S. scientists and international countries

- Pursuit of national policies for the promotion of bas

1 Swiss National Science Foundation (NSF). (20Mi¥sion statemenRetrieved on January 14, 2016 from

http://www.snf.ch/SiteCollectionDocuments/snf_leitbild_e.pdf

2 National Center for Scientific Research (CNR$jrance. (2015)0verview Retrieved on January 14, 2016 frottp//www.cnrs.fr/en/aboutCNRS/overview.htm
3 National Science FoundatignUnited States of America. (n.dNSF at a glanceRetrieved on January 14, 2016 froitp://www.nsf.gov/about/glance.jsp
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2. | MoEHE
2. | CNRS
MoFA

Enforcing the Higher Education Law of 2014
requiring universities to dedicate 5% of their
budget to research and establish &Bvi
commission to follow up including
representatives from universities, CNRS and
other experts

Strengthening the
knowledge generation
and technologies
production

- Building a portal linkingLebanese researchers Strengthening the
and experts all over the world promote support knowledge generation
for R&D in Lebanon and technologies

- Taking advantage of the Diaspora and reduci production

the impact of brain drain

researctand education in science and engineering

Ministry of Higher Education and Scientdenmark
- Establishment of the Danish Agency f8cience,
Technology and Innovation

Aim: To continuously improve the conditions and
settings geared towards research and innovation tha
will benefit the general public

Four main areas of work:

1. Policy developmerit research advisory services
2. Statisical Analysis

3. Implementation of funds to research technology
development and innovation

4. Guidance and communication on national and
international funding and ensuring communication
among all concerned parties

Engagement of diaspdrhy:

- Offering programs and projects that link directly int
diasporaed initiatives

Example:Migration et Developpemenptrganization in
France and Morocco which engages diaspora for
development action in their country of origin.

Main activitiesare base on participation, solidarity
and partnership with local authorities

- Establishment of funding for SMEs that is
implemented by civil society players of migrant and
norrmigrant origins

Example Oxfam Novilin The Netherlands which is a
cofinancing ageng that receives subsidies from the

4 Ministry of Higher Education and Scientéenmark. (2014)The Danish Agency for Science, Technology and Innovdtitm//ufm.dk/en/theministerand
the-ministry/organisation/thelanishagencyfor-sciencetechnologyandinnovation/abouthe-agency

5 Keusch, M. and Schuster, N. (201Buropean good practice examples of migration and development initiativesciRartiocus on diaspora engagement
Vienna Institute for International Dialogue and Cooperation. Vienna, Austria.
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MoFA to target diaspora organizations and start
capacity building actiywv
needs.

Aim: To scale up diaspora projects, build alliances,
empower migrants

Main activitiesinclude training cowges meetings with
experts, workshops on proposal writing, strategic
planning, financial literacy and project managentent
build capacity and development skills

- Establishment of platforms for the transfer of
knowledge and raising awareness

CNRS Creating matching funds between universities | Enhancing linkages - Establishing entities such as the WKbanonTech
BDL and industries or researchers and entrepreneu between supply and Hub to asst the research and innovation centers sel
for seed projects demand Knowledge by the CNRS (ex. fast prototyping labs) to enhance
and technology transfer | universityindustry collaboration

- Encouragement of foreign development banks

- Maintenance of remittance flows 9major source of

foreign exchange earnings)

(Source: OTA, 1984)
CNRS Establishing an industrial PhD program with | Enhancing linkages - Facilitation of link betwee supply and demand side
MoEHE- possible extension to industries outside Leban{ between supply and of innovation by hosting workshops, dissemination @
Mol- demand Knowledge research result® the public, conferences, and trainin
Universities and technology transfer | courses
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5. | MoET - Updating the IPR law
- Clarifying the status of software applications
- Issuing guidelines and codémractice for
universities and businesses to supplement the
laws and contribute to trust building measures
between universities and businesses
- Establishing a fund for patenting to which
universities, industries or individuals can apply

6. | MoT Improving the quality and reducing the cost of
telecommuications services

5 Arab Republic of Egypt Ministry of Communication and Information Technology. (20@y y pt 0 s

Enhancing linkage
between supply and
demand Knowledge
and technology transfer

Supporting the demand
side of innovation

http://www.mcit.gov.eg/Upcont/Documents/Eqypt%20Best%20Practices200711620563.pdf

Example of IPR Palicies in the University Setting
Cleveland State University, U.S. on Patent and
Copyright Policies

1. Patent Policy:
- Pursuit of legal protection of inventions by use of

patents

- Transfer of rights in favor of permitting the
inventor/creator to protect and develop the invention
his/her expense

2. Copyright Policy:

- Provision of adequate recognition and incentives tc
creators through a share in any proceeds of the
gererated material

- Meeting requirements imposed by government
agencies or private foundations that contribute funds
support the creation and publication of scholarly wor

General Good Practices (GP):

GP 1i Focus on select few patents to provide better
support

GP 2i Collaborate with business intermediaries to
attract customers

GP 3i Integrate IPR and innovation policies togethe
to tackle countrywide challenges, across multiple
sectors

Ministry of Communication and Information
Technologyi Eqypf

- Development of telecommunications infrastructure
nationwide

-Launch of the AFree | nt
subscriptionfree internetonnectivity scheme to give
access to ICT and encourage individuals to start the
own businesses

- Development of a regulatory framework and
government support
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7.

Universities| - Promoting research and innovation by releasi

research oriented faculty from teaching credits
- Promotion rules, career advancement and jot
offering should include patents, research
collaborations, and projects with other
universities and the industrialter as important
criteria. This is an incentive for researchers to
engage in innovation activities

- Extending the functions of university
laboratories to include innovative research anc
not only teaching and promoting their
exploitation by external etigés

- Creating new career opportunities for
professional researchers and research technic
at the university

- Redefining the legal status of universities
allowing for example the Lebanese university t
engage in licensing and commercializing the
technologies produced by its researchard, a
private universities to adapt their nprofit
status.

- Relaxing or removing regulations that preven|
faculty members from working with private
sector and business community or establishing
new company

- Establishing TTU

- Adoption of a clear IPR policsuch as the one
submitted by ESCWA

Strengthening the
knowledge generation
and technologies
production

Enhancing linkages
between supply and
demand Knowledge
and technology transfer

- Bridging the digital gap between Cairo and
Alexandria and the remainder of the country
-Creaton of technology and certification centers
ExampleTechpar ks, ASmart V
startups)

- Establishment of the Information Technology
Industry Development Agency (ITIDA) to promote e
businesses and develop the IT sector

- Creation of TT units or offices

- Facilitation for incentives relevant tesearch
concerning the nature of research contracts, level of
salaries, working conditions, and available career
progressions for faculty and students

- Provision of financial instruments for R&D through
grants, loans, equity investments, and guarantees

- Establishment of a clear IPR system for TT
engagement in universities
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8. | PoCM Preparing a technology transfer law Enhancing linkages Presidencyf the Council of the European Uni@rrhe

between supply and Netherland$
demand Knowledge - Improvement in quality of legislation, national polic]
and technology transfer | reforms, and reductions in administrative burdens ar
- Establish an advisory committeegmoting the | Defining systemic costs
collaboration between CNRS, IDAL and BDL | measures at the state | - Removal of obstacles to innovation in internal
and eternal experts to coordinatenovation level markets
policy making thraighout all public institutions - Strengthening the digit economy to boost innovatio
- Giving guidance and refininggencied and jobs in Europe
governance - Implementation of European research (setting up tl

European Research Area) and innovation programs
- Provision of access to funds for innovative activitie;
- Strengthening of internal telecommunicatioarket
on the basis of a free and open internet to boost
competition and investment in the telecommunicatio

sector

9. | BDL - Funding early stage innovation projects. The | Enhancing linkages - Engagement with startups through hackathavs a
adequate measures can take different forms s between supply and rewardbased competitions
as financing fast prototyping labs or creating | demand Knowledge
dedicated funds for these highly risky and and technology transfer | - Provision of free resources for startups such as
uncertain but critical innovation projects sponsoring cavorking/shared spaces
- Subsidizing the purchase by SMEs and Supporting the demand | Example:Singaporebased DBS Bank sponsors 500
Industries of an innovation. This is similar to th) side of innovation square meters of eworking space in Hong Kofig
subsidies of renewable energies for environme
protection - Collaborations with venture capitals
Establishing an entity to support earlgge Providing the financial
innovation, just as Kafalat is dedicated to later| ecosystem - Establishment of startup incubators or accelerators
stage innovation providing services such as mentorship, legal, techni

and business support for a limited period of time
Example:Wells Fargo in the U.S. invests in up to
500,000 USD in each participant in their accatier
progrand

" Presidency of the Council of the European Uriiofhe Netherlads. (2015)Letter of 28 January 2015 from the Minister of Foreign Affairs to the House of
Representatives on substantive preparations for the 2016 Dutch Presidency of the Council of the Europe&etdeiced on January 15, 2016 from
https://www.government.nl/documents/parliamentdogument®015/01/23/letteto-the-houseof-representativeaboutsubstantivepreparationgor-the-2016
dutchpresidencyof-the-councitof-the-europ

8 Shaus, P. (2015Four ways banks can engage with Fintech startietrieved on January 15, 2016 fréitp://bankinnovation.net/2015/1 hidaysbanks
canengagewith-fintech-startups/

9 Ibid
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10. | Mol Preparing a tax incentives law that can take Supporting the demand
different forms including tax credits, special side of innovation
allowances, special exemptions and accelerate

depreciation
11 | MoDi Allocating 1% of its budget to R&D Supporting the demand
Lebanese side of innovation
Army
12. | LPA Including a clause in contracts that requires Supporting the demand

10 splignac, 2008
1 The Netherlands Enterprise Agency, 2015
2 Deloitte, 2014

Francel Tax Credit$’

Application of a volumebased tax credit of 20% with |
cap of 400,000 Euros per year, carried forward for 3
years

The Netherlands Special Exemption of Wage THx

- Provisionofafi R&D Wi t hhol di ng
38% for the first 200,000 Euros of R&D wage costs
and 14% for the R&D wage costs above 200,000 EuU
- Startups can deduct 50% from the first 200,000 Eu
of R&D wage costs

South Africai Accelerated Depreciatidh

Reductian of 40% on new or unused plant/machinery
the first year of purchase and 20% reduction in each
the 3 succeeding years

Ministry of Defensé United Kingdont34

- Encouragement for small and large enterprises to |
the ministry to develop innovative ideas for the defel
and security of the UK

- Establishment of the following:

1. Center for Defense Enterprise (COEunds
innovative research that isheantageous for UK armec
forces and national security; helps project funded ur
the Center to commercialize

2. Defense Science and Technology Laboratgojns
industry, academia, government bodies, and
international partners to provide specialized soée
and technology services to the ministry and the natic

National Petroleum Authdsi i Ghanad®

13 Center for Defense EnterprigsdJnited Kingdom. (2015)About us Retrieved on January 15, 2016 frbttps://www.gov.uk/government/orgaations/centre

for-defenceenterprise/about#ouresponsibilities

1 Defense Science and Technology Laboratonited Kingdom. (2015)Overview Retrieved on January 15, 2016 from

https://www.gov.uk/government/publications/deferscgenceandtechnologylaboratoryoverview

15 National Petroleum Authority Ghana. (2010Mission Retrieved on January 15, 2016 froitp://npa.gov.gh/npa_new/about_Mission.php
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dedicating 36% of the budget for oil and gas | side of innovation - Regulation and monitoring for the petroleum indust
extraction in Lebanon to R&D in Ghana for efficient growth and stakeholder
satisfaction
- Distribution of budget or net sales percentage to R

Example of R&D expenditure by alternative energy
companies, oil serviceompanies and national
operators, as a percent of net sales:

- SMA Solar Technology: 4%

- PetroChina: 1%

- Exxon Mobil, Chevron, and BP: less than 0.5%

National Agency of Petroleum, Natural Gas and
Biofuelsi Brazil'®

- Creation of an obligatory investmantR&D;
obligation to invest in 1% of the gross production of |
oil and gas sector in R&D projects

13. | IDAL-ALI Establishing a fund for innovative projects Supporting the demand | - Coardinating with financial entities to support
conducted in Lebanon to which SMEs/firms cal side of innovation industrialists (ex. cooperation with BLOM Bank)
apply

- Cooperation with LAUCEP to help
industrialists/enterprises develop skills and knowled:
abilities to be able to compete in international marke

14. | Various - Encouraging the culture of innovation and Strengthening the - Facilitation of TT by providing support for innovatot
State creativity in schools by adopting non knowledge generation | by providing incentives such as drafting tax incentive
Actors conventional educational methods and technologies laws and facilitating patenting/copyrighting processe

- Encouraging associations and foundations to| production and osts
support PhD students
- Providing training courses and certifications il - Coordination of policymakers in all sectors

managing reearch programs
Preparing procurement policies to catalyze loc! Supporting the demand

innovative industries and services side of innovation

- Strengthening institutional capacity for M&E | Defining systemic

- Integrating M&E in evey stage of the measures at the state
innovation process through an M&E unit in eac level

key actor

16 Belchoir, B. T. and Barros, R. (201Research and development in the oil and gas industry in BReiitieved on January 15, 2016 from
http://www.mondag.com/brazil/x/240612/0il+Gas+Electricity/Research+And+Development+In+The+Oil+Gas+Industry+in+Brazil
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3. Definitions and Concepts

1. Innovation
An Innovation is themplementation of a newr sigiificantly improved production (good or
sewice) or processa new marketing method, or a new organization method in business
practices, workplace or organigat or externatelations (OECD/Eurostat, 2005).

l nnovation brings fichange thaeoctbP®Wibepken, new

2. Scientific Innovation
Scientific(and technologicalinnovation may belefinedasfithe transformation of an idea
into a new or improved product introduced on the market, into a new or improved operational
process used in industry and commerce, or into aapgrmoach toasocialer vi ce o ( OECD
Stat, 2013).

3. R&D; Basic Research, Applied Research
Research and Development (R&D), avestighted i ned b
activities that a business chooses to conduct with the intention of makisgpaety that can
either lead to the development of new products or proceduresthainaprovement of
existing products or proceduré®&D is one of the means by which busiresssan
experience future growth by developing new products or processeprayvarand expand
their operationso.

Under tRegeartber m @i stinction can be made bet we
Research. According to Tarver (2016}, b aresearch seeks to delve into scientific

principles from an academic standpoint, whabplied research seeks to use that basic

research in a realorld setting .

4. R&T
R&T (Research and Technology) or RTD (Research and Technological Development) is
ficomprises creative work undertaken on a systematic basis in order to increase the stock of
knowledge, including knowledge of man, culture and society, and the use of this stock of
knowedge to devise new applicationso (I NSME A

5. Business Incubator
A Business Incubator is defined oewthandn or gan
success of entrepreneurial companies through an array of business support resources and
services that could include physical space, capital, coaching, common services, and
net working connectionso. The maitmughi m i s hel
financial and technical support services, and business incubation programs are most likely
sponsored by private companies, municipal entities or public institutions, including academic
settings such as colleges and universities (Entrepreneu20d),.

6. Technology Incubator
Technology Incubators differ from Business Incubator in the sense that Technology
|l ncubators are a specific t yppeopeotybasé&diusi ness |
venture which providesngible and intangible servicesnew technologyased firms,
entrepreneurs, and spaffs of universities and large firms, all with the aim of helping them
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increase their chances of survival ayaherate wealth and jobs and diffuse technalogy
(OECD, 1997)

7. Accelerator
Accelerator andincubator areoncepts thabftenconfused with one another. The difference
between the two lies in the method adopted to help businesses move forward. Unlike
incubators, accelerators can make financial investments in a startup and acqaiegaaons
fiusually have a set timeframe in which individual companies spend anywhere from a few
weeks to a few months working with a group of mentors to build out their busineésF or r e s t ,
2014)

8. Venture Capital Fund
By definition, vent nowteequtyacppital aloan capital@rovidedt ar t up
by private investors (venture capitalists) or specialized financial institutions (development
finance houses)o (Business Dictionary, 2015)

A Venture Capital Fund in specific is@ainvestment fund that managmoney from
investors seeking private etystakes in startup and smatd mediurnrsized enterprises
with strong growth potential. These investments are generally characterized-as high
risk/high-return opportunitied In¢estopedia, 2015d)

9. Technopark
This term has multiple definitions and even more synonyms attachedtoitt ec h par k 6
0t ec hnaorlkobg,y apl so referred to often as a O6sci
efforts to stimulate the development of entrepreneurial, knowdbeged small and medivm
sizedenterprisesvi t h i n aln arderdomarnow down the vast number of definitions
pertaining to this term, one can define technology padnaghat 1) isinked with
educational or research institutions, 2) provides ininatitre and support services for
businesses, particularly real estate and office space, 3) performs a technology transfer
function, and 4) performs an economic development function (Briggs and Watt, 2001).

10.Technology Transfer
TechnologyTransferrefers tothe movement of knoskaow, skills, technical knowledge,
procedures, methods, expertise or technology from one organizational sedimagter
(Roessner, 2000).

11.Technology Commercialization
Technology commercializatioa)so knownas research commerdition, 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 assats] relateeknowledge into spinoff creation and R&D
collabomtion (Zuniga and Correa, 2013).

4. Innovation Policy

This section wild.| explain what innovation is and why
NIS for readiness and integi@t in the knowledge economy. We will discuss also the impact of innovation in
developing countries and its role in generating economic growth and prosperity.
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Lebanm hasoverthe pag few yeass, althoughfromalow starting point, made
significantgainsin the area of innovation dueto the vitality of theprivate secto ard the
persistenefforts of some civil servants.Howevae, the institutional frameworkremains to

a certainextentrelatively weakandundedevelopedLebanonis characterizetby the
presenceof a number ofindependeninitiatives and institutions operatirg accadingto high
internationa standads, yet they function in arelative policy vacuunasthe central
govanmentlacksthe institutions,the budget, the administrativecapaday andeven
potentially the will to assistHoweve, due to the sophistication of some activities, the
involvement of a large number of actors and the overall complexity and national strategic
importance of this issue, it is critical for the Lebaneseeguwent to formulate a clear vision
and a set of efficient policies that might allow Lebanon to contribute to the global knowledge
economy.

There are mary waysto define innovation The variety of definitions presesta few
alternative perspectivesvhilst highlighting the complexity of this issue.Below are same
influential definitions from intenational organizationssuchas OECD, or prominent
managemengxpets.

AAn Innovationis the implementatio of a new or significantly improve productin
(godd or sevice) or process, a newarketingmethod,or a neworganizatiormethodin
businesgpracticesworkplaceor organizatioror extanal relations(OECD/Eurostat, 2005).

Alnnovation bringsfi ¢ h attetgreats anew dimensionof pefforma n qRrucker 1985.

5. Methodology-The System Approach

Understandinghe nationalinnovationlandscapes a challenging task, givethe fact that
manyactors,institutionsandorganizationsare involved.

One way to deal with such complexity is to start by niadehe situation; this means
developing an understandable and accurate representation of reality.

Aninnovatia systen can be consideed as anagglomerateéhteractian of private and public
organizatiors that collaborate acaaling to institutionalrules andrelationshi tha
contribue toward thegeneration usag and dffusion of knowledge In this interaction a
variety of actos are exchangingnformation, knowledge ancthoneythrough aseriesof
flows andprocesses.

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 beund in many governmental meetings in developing countries. Based on
these recommendations a set digies are designed but rarely are they implemented

because of various sociopolitical obstacles. One of the reasons for the failures in such an
approach is that the act of designing these strategies is rarely performed at the highest level
involving all sekeholders. 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 Approach. Another appgroachto analyzingthe situation wouldbe what is
calledthe metricor analyticalapproach. Thisappoachis basedon a set of indicators.
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Benchmarkingtheseindicatorswith the bestpractices givepotentially the needednsight
to identify weakressesgapsand eventually theareasin which efforts should
concentrateThis appgroach can bemostusefulin a processof monitoring and evaluation
of analreadyfunctioning innovation ecosystem.

In developing countries like Lebanodirectly applyirg the 6 btepsr act i cedshp appr o\
thew o r 4 nubd prestigios consultancycompaniesvith the aim ofimprovingrankingand

indicatorslike patentnumbersandR&D intensity isnotnecessarilytheright pathto take.

Such an approach riskgmply mimicking othernationswhoseconditions &e far removed
fromrLebanonds.

In the case oLebanonwhere aninnovatin ecosysten is yet to emeage, asysten appoach
is more suitable. Itallows usto take into consideration the complexity of the national
innovation landscape and better understanttiegterrelatiors betwea the various elements
at differert levels This does not mean tha metrics,indicatorsand benchmarkingvill be
neglectedyathe, it meanssimply that the focus will be on systemmodel

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.

The innovation system cabe definedas a networkof actols and institutions tha
devel@ diffuse and useinnovations. The innovation systemappoach explains
innovatian pattens in terms of techrology and knowledgeflows mediatedoy institutions,
beinginitially appliedat nationallevel (Lundvall, 1992.

We have modeled the National Innovation System as a set of 5pillars osgsteins:

1 The Innovation Supply Side, performing the Knowledgedbation and Technologies

Production function.

1 The Innovation Demand Side, performing the Knowledge Diffusion and Market
Absorption function
The Linking Intermediaries responsible for the Knowledge and Technologies Transfer
The Innovation Ecosystem whichdude the Human Capital and the Business and
Financial Environment
1 Policy Framework setting the Government role and interventions

1
1

In order to fully understand the innovation system, we need aideritfy and categorize the
different actorand the dferent processes in which they are involved to perform their
innovative activities and achieve their mission.

In the following sections we will explicate the different elements of the model. Many previous
studies have been focusing on one aspect orleneat of the system. We consider that gein
wholly sciencecentric focusing on the supply sid& wholly consumeicentric focusing

on the demandideis nat the most efficient way of dealingwith innovation as an

integrated systemBoth sides the supply and demanl sides are equally important.

Essatially, they neal to be linked through aweb of actos and intermediaries interactirg
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togethe to improvethe overall peformanceof the system. This is precisely what we
intend to do in the next sections.

Is Lebanon Ready for the Knowledge Eraan 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 adegparimental

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 subsystem. ltmalyalso mor e t he OLeban
mi ndsetd6 and perhaps thstengthi t i s really its

The methodology adopted is a general methodology that will be applied to the Lebanese
case but could also be applied to other MENA countries facing the ovedapp
difficulties and sharing similar soc®conomic conditions.

Fundamentajl, innovations ee caried out by three typesof actors:

1 The Makers. This includes actoss involved in the knowledg productionwho are
producirg the servicesor producs at any stag of the fabrication This categaoy is
comprisé of universitiesyeseach centers but alsothe innovative SMEs and
companies. It includes aldonovators whausetheir creativity andknowledgeor
skills. Their souce of ideasis mainlylocatedin scientificreseach.

1 The Enablers.Thisincludes actors involved in providing a functioning
innovationsystemsuchas thegovernmentwith its wide variety of agencis
responsit# for establishig and enforcingules regulatiors and laws, the financid
institutions responsibleor allocating funds, the intermediateentitiesresponsible
for businesssupportanddevelopment.

1 The Users Among this category we find thenrepreneus who exploit nev
technologis to proposenew producsor servicesand disseminatthem Sud as
the SMES govenmert as customersconsumers.

Issues related to the supply side of #i8 are issues concerned with the development,

allocation, organization and management of the resources required to perform scientific,
technol ogical and innovati on a mnovationPolicg s ( OEC
Columbipno. 2014

The main ptpose of the supply side pillar is to advance the knowledge frontier, devalop
technologiesimprove the human capital, including generating the specialized scientists and
the skilled technicians required to innovate efficiently.

DoesLebanon Really Need to Produce Technologies®ftenand 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
unableto compete at the knowledge production level and should therefore adopt a strategy
focused on providing services and satisfying well identified dem&awdghis reason, the

supply side of the Lebanese national innovation system should not focus ondgmwle
production. Lebanoshould instad prepare generations of wetlucated people who can
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best serve the global economy regardless the needs of the Lebanese economy and the wants
of its society. Lebanon shoupdant the foundations for a real knowledgermamy that might
provide, in the long run, prosperity asdvereignty

According to J. Edl er demand side innovation
the demand fonnovations, to improve the conditions for the uptake of innovations or to
improve the articulatoo f demando (EdIl er, 2007) .

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

I n Lebanon and Arab countries at | arge, the
been focusing on the supply side. Creating synetmg@seen supply and demand sides is
instrumental for the success of the NIS.

The demand sidef the NIS is detemined by threemajor typesof actors:1)
Entrepreneurs2) SMEs, 3) Government.

Entrepreneurs are mainly looking for new ideas servicesor producs to open new marke
oppatunities SMEs aremore inteestedn improving the performanceand efficiency of

their industrid activities through new equipmen, packages, servicegtc.Gover nments

are alsoimportant actors in théemarl for innovatian through their procuremert policies It

is very important to distinguish between these three categories of innovation users because
they requre differert policy instrumens to supportthem.In this report, we will focus on Tax
incentives addessd to SMEs in Lebanon For entrepreneus, acces to finance andexpertise

are very importantand thiswill also bediscussedn the sections below.

The Knowledge and Technologies Transfer pitiaithe 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 thelatti@ssteport

we will describe the KTT funain, list the actors involved and the factors affecting the

guality of this function. More specifically, we will examine the conditions for universities
and enterprises tngage in KTT, the role of IBRhe most successful policy.

Defining Technology TransferWe ar e coining this function 0l
Transferd (KTT) as a function dil\Bethhologyt fr om
Transfer and Commercializationbo. In the |ite
contextst he term ©Mecéeéhet dgyefer s -havskils,e movemen
technical knowledge, procedures, methods, expertise or technology from one organizational
setting to another (Roessner, 2000).

While technology commercializatioalso knowras research commercializatiorefers 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, intectual assets, and relatkdowledge into spinoff creation and R&D
collaboration (Zuniga and Correa, 2013).
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Critical Importance of KTT. This function is perhaps the most critical function in the
innovation system framework. It is critical for linkingdaoonnecting the supply side
represented by the knowledge generation actors and the demand side 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 withassilpility to achieve its missigneach its
objectives and allow the nation to compete globally.

Any strategyneglecting this crucial aspect is vowed to inefficiency and total failure.

The figure showsthe stages othe fabricationprocess,the investmems neededateach
stageandthetype of investorsinvolved.

The differentstages othe fabrication pocess ee the following:

1 Early Research Contributions e madeto foundationalscienceandknowledge,
typically to reseach institutions at alaboratay scale with limited immediate
commecial retuns. The knowledgeand infamation producedtendsto be of
benefit globally and arehard to keepsecget and can be easily disseminateat low
cost (Garnaut, 201D, 425)

1 Thenewknowledgeis deployed tahereal worldvia pilot, demonstratiorand first
commecial-scale projects.Theseactivitiesdemandreseach bodiesor firmstake
on significantrisk as the technology requres proof in the intendedoperating
environmentandmay notturn out to becostcomgetitive at first, evenin case
tha later turn outto be commaecially successful Sone studies call this phase
0t makkeyo f d evhete m@sttechnologiedail either technically orfinancially
(Grubb 2004; Murphy & Edwads 2003cited in Garnaut2011, p. 42%.

1 Market Uptake. From the moment neknowledg becomsrealizedin atestel
productor service, it is thensold to the openmarket. Technologiesat the market
uptakestageare able tocompetewith othermatue producs in the marketplace
with successfuinstances beingssociatedavith falling costsasmarketshae
expands (Garnaut, 2011, p. 425).

EARLY RESEARCH DEMONSTRATION MARKET UPTAKE

L |
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Theintegrationof the fabricationprocessandthe funding procesds shownin the figure
below. This dimensionof the NIS is of the highestimportancesincethe accesgo fundsis
requiredat all stagesfrom inceptionto marketuptake.Failing atany stagewill kill
irreversiblythe whole process.

The funding process is summarized into two main stages, 1) the Seetf Rmeai Round
and 2) the Venture Capital Round:

1 The Seed Round/Angel Roufidst of all, theSeed Rounds considered the stepping
stone in the funding process. Seed capita
a business and often comes frita company founders' personal assets or from
friends and famityo (Il nvestopedia, 2015

During this stage, the money that is usually given is of small quantities because the
startup is still in the idea generation stage and is considered-askghvestment at

that point by potential VCs. The seed capital is required for research and development
and to cover primargperating expensestil a product or service can start geneigat
revenueipid). 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 a important source of funding for sesthge startups. Another example is
aseeest age A s up éAngel®RougdeAn Angel Roura is considered part of
the seed round hese usuallyefer to funding below 1M USD. An investor in this

round, referred tas anAngel 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%gsest equity position in startup
companies (Ahmed, 2015)e&dstage startups can further approach incubators and
accelerators for initial funds. Evémough those two termege often used
interchangeably, there are key differences in the way each one is structured (Forrest,
2014).

1 The Venture Capital Rour@nce the startup has gained enough traction with users,
Venture Capitals (VCs) are approached. By
growth equity capital or loan capital provided by private investors (venture capitalists)
or specialized financiahis t i t ut i ons (devel opment financ
Dictionary, 2015). They are also referred
risk financial enterprisesh(d). There are multiple stages within process of receiving
a venture capital fundnlthe course of raising capital, entrepreneurs will go through a
four-phased investmeitecision making process

0 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 pbetnvestors
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 VC6s fund size and investment goal
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0 Socializationi VCs thatare interestednd exci ted with a sta
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 nurabmdividuals,
but not the entire VC firm. If this step proves fruitful, then the team moves
onto the diligence phase.

o Due Diligencei research is conducted in order to evaluate the team, the
market, the product roadmap and sales. As this process foowesd, VCs
ask the team for clarifications on the market size, defensibility, risks, 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,
refered to as the APartner Meetingo. The
diligence materials needed of them, key questions, and deal terms.

o Decisioni VCseither provide deaktrms to make decisions on thewn or
go through a voting procedure to seek applder 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.
(Source: Tunguz, 20)4

5.6.1.Breakdown of Funding Rounds

Series Ai first level of VC involvemenrif. Funds in this category fall approximately between

2M and 10M USEE. Typically in exchange for the funds provides, the VC takes abeut 10

30% ownership equity in the startup. Some equity schemes can reach up to 50%. The equity
scheme decided on is referred to as fdApreferrtr
after what is distributed among the startup team members (partners-fmohders), friend

and family and angel investors).

Series Bi advanced level of fundghwhere 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
SeriesBinvestr s typically receive 33M% equity posi
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 phas Series B is an intense and rigorous step which requires high levels of
scrutiny and due diligence, not to mention legal resources.

Series Ci final level of funding after the startup has proven success in the market place. This
is undertaken when aastup is aiming to expand its market share, acquisitions, or to develop
new products and services. Once this is completed, an Initial Public Ofeir@) is

conducted and the VC firms plans on executing its exit strategy from the company. Exiting
typicdly takes 7 years to complete.

7 Unless there is a highly promising high teclugy startup that attracts VCs in the seed rounds

8 Funds depend greatly on the firms and the stage at which the startups are at. Some firms give 500K USD for
example.

PO is he first sale of stock byrivate companyo the public. IPOs are often issued by smaller, younger
companies seeking the capital to expand, but can also be done byrlaately ownedcompanies looking to

become publicly traded.
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(Source: Ahmed, 2015)

The integration of the fabrication proces andthe fundingprocess is shown in the figure
below. This dimension of the NIS is of the highest importance sinGetesg$o funds is
needed at all stagdrominceptionto market uptake. Failing at any stage will kill irreversibly
the whole process. The figure showsstegesf the fabricatiorproces, the investmens
needéd and ead stage ard thetype ofinvestorsanvolved.

FUNDING PROCESS

- EARLY STAGE EXPANSION STAGE LATER STAGE

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. Our focus in this report is on the poligmework as required in the
ToR.Hence it will be examined more carefully.

Normally, andhistorically, the innovation activities andoperatiors are not the natural
andimmediateconsequencesf marketlogic alone.ln mostdevelopedcountriesthe
interventionof the governmert through a sea of policies is critical for the succes of
any natiordl innovatian systen andought to leadeventualy to the prosperiy,
soveaeignty andcompetitivenessf the nation. This is also a point to consider in the
Lebanese situation.

The role of govanment is to facilitatethe processby:

ASupportilg innovatos through appopriae incentives andmechanismsincluding, chiefly,
the maao context

ARemovingobstaclego innovative initiatives

REncouragig the emegene of responsie enrepreneurs

AForming creative andreceptive populationsthrough an appopriate educationsystem.

The aim of innovation policy. The aim of innovatia policies is to foste the development
of technologis tha d o tyé exig and where the businessnodelsand marketsre asyet
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unknown.Organizationscapabé of inventing these technologie mug be attractecor built
andthe result of their labor mustbe channelednto economicgrowth.

Henced giventheveryreal natue of innovationsd® it is not necessanyl advisabé to
rely on any long term planningprocesses,ather continuous adaptiveexperimentation,
flexibility andresponsivenesseenthe mostappopriatefeatues policy makersshould
considerfor asuccessfuinnovation framework. Therefore,fipolicy makersneedto
rapidly develgp new initiatives, cancé thos that d o hwiork, scak up thos tha
do, and then as newindustriesgrow, continue changingheir initiatives in ahighly
adaptieproc e s s 0 ( Br @niy théntvid polkcy makers keeppacewith the
industry, marketande ¢ o n odynamisneeals andcapabilities.

Innovatian policy is therefore defined by legislativeinterventionto supportthe generation
anddiffusion of new products processs or services This encompassea broad array of
policies programsand initiatives, foremog of which is the énationalw i ltol créatean
environmentfor successfuinnovation gdler, Cunningham, Gék and Shapi2@13.
Policiesof cours do not operatein avacuum Innovatia policies of the pas were profit
oriented,andnationally focused.

Today it is widely recognizedha meetirg challenges, ranginfjomenvironmental
concens, wateravailability or enegy securiy, to caring forvulnerablepopulations,
providing healh and quality food, depend on innovatian that seekgo simultaneously
generatesocial value and economic value

In the Lebanes ca® aclea nationa strateg, prioritizing sectorstechnologis and
markets is practically nonexistent Therefore, it is perhaps morerealistc to maintaina
competitiveadvantagebasedon continuousand rapidresponsiveneso a rapidly
changirg economce and technologicalenvironment.Hence, innovationgnd new product
must emeage in a situatian of solid support Bottlenecksshouldbe identified as swiftly
asthey ariseand adequatepolicies shouldbe immediatelydevelopedo relieve them

Finally putting all elementstogethe, a representatiorof the NIS is given below:
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Figure 3: The integrated Nationd Innovation model
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This modelshowsthe different components othe NIS.

It is worth notingthat any systemis part of a ceitain contex and immersel in aspecifc
environment Hene it is worthwhileto considerthe level of opennes®f anysystemincluding
the NIS.

In this context, opennesseans:
1 Towha extent the NISrelies oninternation& cooperatiorfor reseach developmentnd
suppot
1 To whatextendthe NIS will rely on foreigninvestmend
1 To what extend the NIS is geaed towards expoting goods
1 To what extend the NIS supply side is taking advantage of Diaspora or Expatriates.

6.L e b a n on 6ton Rrafile: Wi a the Indices Tell about the LNIS

The analysis of Lebanonds innovatedbyH profil e
Charif, S. Hanafi an®. Arvanitis and supported mainby CNRS and ESCWA in addition to

other reports and stue compiled in theibliography We have also used the results of an
innovation survey conducted by the CNRS and suppbrtetie World Bank between 2012 and
2013. We have harnessed the information and data provided by these documents and inserted
them into our NIS modelniaddition to other information collected directly from key informants.

In order toanalyzethe Lebanesennovationsystemand identifythe weaknesses gapand

flaws, we will adopt the failure modelapgoach. This sectionwill describetwo types of

failure, the marke failure and the systen failure. It will alsoprovide a contextualizatiorof
thesetypes of failure for the Lebanesesituation.

This is the traditional justification for failure theaetically underpinnd by Nelsa (1959 ard
Arrow (1962) The mainargumentis that knowledgeis definedasa publicgood,which mears
tha knowledge tha is producel can ard will be usedy otheractors(and extenality). The
creator of knowledgecannotappopriateall its benefitsalone.This leads to suboptimd
knowledge production as privatereturns are lower than public retuns. Therole of public
policy therefore is to provide incentives for knowledge production inpublic organizations,
to give financial andothe suppat to encourag knowledge production andinnovation
activitiesin firms andstart up activitiesandto creae framewok conditiors (through
intellectualpropety rights) tha grart a temporay exclusivity for the commecia use of
intellectua propeaty as anincentivefor innovation generatio and exploitation Thereis a
virtue in this only whenthe private sectoris nationalistor whenit deploysthe useof
publicly fundedknowledgen nationalproductionasopposedo transfering albroad.The
transfe of nationally subsidizel know-how alroadrepresentsafiscal leakage

The generatio of knowledg and innovatian is acollectiveard interactive endeavorit need
broad capabilitiesand relieson exchange co-operation and interactionso that
complementaritis and specializatios can be brought togethe, both for the productionof
knowledgeandinnovation aswell asbetweenproducersanduserslit also need suppative
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ard stabk framewok conditions.Howeve, cooperatio is costly and risky and demand on
capabilitiesare constantlychanging.

Systen failures arethos limitations in asystemthat standin the way of providing the right
frameworkconditionsfor innovative behavior(including marketreationthrough
standadization andpiloting), the appropriatecapabilitiesto creae and use innovatian and the
right oppatunities andabilities to intera¢ and cooperag (on the suppl side and betwee
produces and potentid uses of innovation) Thesysten and its actoss thus neel suppat to
overcome thosefailures through build-up of capabili, through provision of intermediation and
training and through programghatsuppot interaction andcooperation.The opensystemof
Lebana is over-deermined by more poweful systens andit is the degee of opennesshat
regulatesthe autonomyL.ebanmwill hawe over institutingits innovatian policies.

A modelfor investigatingreasondor 6 i n n o v a tdindebanbnmusttalerined account
the following centralcontextspecificfactors.

1 Infrastructural Failures The failure of nationa infrasructure sud asthe provision of
telecommunicatiosinetworks eneagy provision failures,anddatedandslow
transportationlinks

1 Govenance Failures Includesthe LebaneseS t a tfadudedo implementits own
policy provisions enfarcing the rule of law ard equdity befare the law; regulations; and
smoothingcooperatiorbetweenits own entities andthe interaction betweenthe public
andprivate sectors

1 CapabilitiesFailures Thesefailuresincludelimitations at the level of trainingand
reseach provision providedby Lebanesauniversitiesandother relevantbodies

T Sociocultural Failures Lebanoris a risk averse societyhanks to the politial climate
and it isa societyenjoying too much capital.Innovatian demandgsisk taking grard
visions and the courageto face multiple failuresandundetake repeatedxperiments to
reachandachievean end. This couragds what separateshosewho succeedand
thosewho fail.

We will consider two maimndthreeadditional indicatain some details in order to grasp the

gaps Lebanon is facing as compared with other countries and best practdes iiain

indi ces are the 6GI obal Il nnovat i oflieadditidnalx 6 and
indicatosrefert o t hdedEteor anean Chtalrd ed SNMB rP &Init ey plrn
the Mediterr amrdnt laen do MEMNWIOe d g e WlId Banko my | nd e x (

The Gll and GCI wl give a quantitative assessment of the innovation landscape in Lebanon as
well as the business and financial climate. We will describe how these indices are designed and
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how they will be useful in our analysis of the Lelmmélational Innovation System (LNIS). In

spite of their significance, we need of course to keep in mind that these indices alone will not
provide a comprehensive perception of the situation, nor equip us with the tools for overcoming
the challenges, obstas and drawbacks of the LNIS.

6.4.1.Main Indices

Global Innovation Index. Accordingto the World Intellectual Property Organization (WIPO,

2015), the Global Innovation Index (GlI) is an annual publicatieproduced by WIPO,

Cornell University andNSEAD, thatranks the innovation performancel#8countriesand

economies around the worl@he theme fortheyear20L s A Wi nni ng wi t h GI| oba
(WIPO, 2016)Innovation driven growth is much sought after by both higlome and

developing coumtes, however, some countries prove to be more successful at improving their
innovation capacities he top 5 highest scoring countries the year2015 and 2016 are shown

below:

Gll Ranking for 2015 Gll Ranking for 2016

1. Switzerland 1. Switzerland

2. United Kingdom 2. Sweden

3. Sweden 3. United Kingdom

4. Netherlands 4. United States of America
5. United States of America 5. Finand

The figure below shows the framework of the @lL6and the different indicators taken into
consideration to calculate the index.
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Global Innovation Index
(average)

Innovation Efficency Ratio
(ratio)

Sub-Index
[ | [ ] [ |
environment Education ICTs Credit workers creation assets
Regulatory Tertiary General Innovation Knowledge (reative goods
environment education infrastructure Investment linkages impact and services
Trade,
Business Research & Ecological competition, Knowledge Knowledge Online
environment development sustainability & market scale absorption diffusion creativity
Figure 4: Global Innovation Index 2016 Conceptual Framework (WIPO, 2016)
According to theGll for 2015and 2016the profile for Lebanon is as such:
Table 3: GlI for Lebanon in 2015 and 2016
Index Score(0-1000r value (hard data)) Rank
Gll 2015 33.8 74 (out of 141 countries)
Innovation Input Suindex 40.5 77
Innovation Output Sundex 27.1 76
Innovation Efficiency Ratio 0.7 87
Gll 2016 32.7 70 (out of 128 countries)
Innovation Input Sudindex 37.8 85
Innovation Output Sundex 27.6 57
Innovation Efficiency Ratio 0.7 41
Lebanonds GI I s om0l (38.8) 0 20d&(82r7k whgleindicdtes that

although Lebanon has made progress in innovation, there remains multiple weaknesses that need
to be addresse@ll scores that demonstrated weaknesses and strengths in Lebanon for the years
2015 and 2016@re as such:
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Table 4: Weaknesses in Lebanon based on GlI for 2015 and 2016

Year 2015 2016
SubPillars Score(0-1000r Rank (out of 141 Score(0-100 or | Rank (out of 128
value (hard data)) countries) value (hard data)) | countries)

Political environment 26.5 127 24.3 120

Political stability and 22.2 137 20.0 123

safety

Rule of Law 27.0 111 28.2 108

Ease of resolving 33.0 117 33.1 109

insolvency

Expenditure on 2.6 117 2.6 108

education, % GDP?*

Government 51 112 51 109

expenditure/pupil,

secondry level,

%GDP/cap

Investment 25.1 123 27.7 103

Global R&D -- - 0.0 45

companies, average

expenditure top 3, mn

$US

General Infrastructure | 29.2 76 24.4 109

Easeof protecting 49.2 93 43.3 104

minority investors

University/industry 31.4 115 31.4 108

research collaboration

Royalty and license fees 0.1 107 - -

payments, % total

trade

High-tech imports less | 2.8 126 3.9 110

re-imports, % total

trade

Knowledge impact 25.8 118 25.0 109

Royalty and license feeg 0.0 95 - -

receipts, % total trade

Intangible assets 34.4 117 - -

ICT 2 and business 37.7 127 455 110

model creation

ICT and organizational | 31.1 130 37.7 112

model creation

Table 5: Strengths in Lebanon based on GlI for 2015 and 2016

Year 2015 2016

SubPillars Score(0-100 or Rank (out of 141 Score(0-100 or | Rank (out of 128
value (hard data)) countries) value (hard data)) | countries)

20GDP is Gross Domestic Product
2L|ICT is Information and Communication Technology
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Cost of redundancy 8.7 24 8.7 21
dismissal, salary

weeks

Pupil-teacher ratio, 8.2 9 8.2 10
secondary level

Tertiary education 47.0 25 42.0 38
Tertiary inbound 12.8 13 7.6 21
mobility , %

Domestic credit to 98.6 30 103.3 24
private sector, %

GDP

Intensity of local 75.3 28 - -
competition

Joint-venture 0.0 21 - -

strategic alliance
deals/tr PPP$? GDP

ICT services imports, | -- - 1.7 27
% total trade

ICT services exports, | -- - 2.7 32
% total trade

FDI? netinflows, % 6.4 24 6.5 21
GDP

FDI net outflows, % 2.7 25 2.7 22
GDP

Creative goodsand 37.9 21 41.5 15
services

Cultural and creative | 1.3 8 -- -
services export, %
total trade

Printing and publishing 4.2 7 4.2 1*
output manufactures, 9

*Highest scoring suipillar - Lebanon

Global Competitivenessindex. The World Economic Forum annually publishes comprehensive
series of reports that examine a multitudglobal 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 econfum&315
2016(WEF, 2015). The top 5Sigfhest scoring countries include 1) Switzerland, 2) Singapore, 3)
United States of Americd) Germany, and 5) Netherlands

22pPP is Purchasing Power Parity
22FDI is Foreign Direct Investment

38



GLOBAL COMPETITIVENESS INDEX

Pillar 4.

Basic requirements
subindex

environment

Health and primary
education

Efficiency enhancers
subindex

Pillar 7. Labor market efficiency

Pillar 8. Financial market
development

Pillar 9. Technological readiness

Pillar 10. Market size

Innovation and sophistication
factors subindex

Pillar 1. Institutions Pillar 5. Higher education and Pillar 11. Business sophistication
trainin

Pillar 2. Infrastructure ! Pillar 12. Innovation

Pillar 3. Macroaconomic Pillar 6. Goods market efficiency

o

e

e

Key for Key for Key for
factor-driven efficiency-driven innovation-driven
economies economies economies
Figure 5: Global Competitiveness Index Framework0152016(Salai-Martin et al, 2015)
According to theGCl 20152016results theprofile for Lebanon is asuch
Table 6: GCI 2015-2016 results for Lebanon
Index/Sub-index Rank (out of 140 Score(1-7)
countries)
GCI 20152016 101 3.8
SubindexA: Basic Requirements 121 3.7
SubindexB: Efficiency Enhancers 71 4.0
Subindex C:Innovation and Sophistication Factors 67 3.6

6.4.2.Additional Indices

Euro-Mediterranean Charter for Enterprise. TheCharter is a set of policy guiding

framework which aims at improving the SME environmdr Mediterranean counties, referred
to as MED countries (Algeria, Egypt, Israel, Jordan, Lebanon, Morocco, Palestinian Authority,
Syria and Tunisia).
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Since its adoption in 2004, the Charter has functioned as a guiding document for MED
g o v e r n me nbtildidy togvards the pyivate enterprise sector. It is structured under 10
policy dimensions, as stated below.

1. Simple procedures for enterprises
2. Education and training for entrepreneurs
3. Improved skills

4. Access to finance and investmdnéndly taxation

5. Better market access

6. Innovative firms

7. Strong business associations

8. Quality business support schemes and services

9. Strengthening EurMediterranean networks and partnerships
10.Clear and targeted information

Charter Methodology. As mentioned, there are 10 pglidimensions. Each dimension is
divided into subdimensions, each of which consists of a set of indicators. In turn, each indicator
is divided into 5 levels of policy development, categorized as such:

Level 1L No structured policy intervention

Level 2 Pilot projects have been developed but with no concrete policy approach

Level 3 Basic elements to establish consistent policy approach exist but with no implementation
Level 4 and 5 Refer to advanced levels of implementation/enforcement. At Level 5 iifispec
policies at this stage are practiced in line with internationally recognized standards.

For counties in transition, a half point is attributed, combining elements of the two levels
covered. Furthermore, in order to improve the assessment rasubgh is attributed to each
subdivision and eacindicator, based on the importargieen to each in relation to policy
development for enterprises. Weight 3 indicates the most important, while Weight 1 indicates the
leastimportant. The final score thus calculated as a weighted average ofdoiensions and
indicators.

(Source: European Commission, OECD, and European Training Foundation, 2008)

Below is an example of one of teeores for Dimension, With its subdimensiors and
corresponding indiators, for Lebano(ibid).

Dimension1 Sub-dimensions Indicator s Score for Lebanon
Simple procedures for | 1. Institutioral Framework| 1.1. Delegation of 2.0
enterprises responsibility for

enterprise policy

1.2. Coordination with 2.0
other ministries,

stakeholders and civil

society
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1.3. Enterprise 2.5
development strategies
1.4. Clear task assignmer| 2.0
Overall weighted averaye 2.2
for sub-dimension 1.
2. Better legislation and | 2.1. Delegation of 2.0
administrative responsibility for
simplification regulatory reform
2.2. Strategy for the 2.5
simplification of
legislation
2.3. Review and 25
simplification of current
legishation
2.4. Elimination of 2.0
redundant legislation and
regulations
2.5. Costbenefit analysis | 1.0
of new enterprise
legislation
Overall weighted average 2.1
for sub-dimension 2
3. Cheaper and faster sta| 3.1. Number of days for | 4.0
ups obtaining registration
certificate
3.2. Number of steps for | 5.0
obtaining registration
certificate
3.3. Official costs for 4.0
obtaining registration
certificate
3.4. Administrative 3.0
identification numbers
3.5. Number of days for | 1.0
company idenfication
number(s)
3.6. Number of days for | 1.0
overall registration proces
3.7. Number of steps for | 3.0
overall registration proces
3.8. Silence is consent 1.0
3.9. Costs of registration | 1.0
for limited liability
companies
3.10. Minimum capital 1.0
requirements
3.11. Onestopshops 4.5
(regional investment
centers, etc.)
3.12. Online registration | 1.0
3.13. Time required for 2.0
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closing a business
3.14.Cost required for 2.0
closing a business

Overall weighted average 2.5
for sub-dimension 3

Overall Dimension Scores for Lebanorffor 2008). Even though Lebanon has received poor

scores in most of the Charter dimensions, for example in Dimension 2 Entrepreneurship (score of
1.0), the country seems to be relatively prominemegards to Dimension 4 Access to Finance,
Dimension 6 Innovative Firms, and Dimension 7 Business Associations. Thus, Lebanon showed

a welldeveloped institutional framework and has the capacity to conduct innovative and
effective reformglbid).

5.0
4.0
3.0
20
1.0

0.0y i

1 Simple Procedures

2 Entrepreneurship

3 Improved Skills

4 Access to Finance

5 Market Access

6 Innovative Firms

7 Business Associations
8 Business Services

9 Euro-Med Networks
10 Clear Information

It is important howevertp mention that the aboeuro-Mediterranean Charter for Enterprise
wasnot meant to function as a ranking systemthe 9 MED countries but was to be used to
helpthe MED governmentslentify common priorities, exchange experience, learn from each
o t h activitysand introduce elemés of peer pressu(ébid).

SME Policy Index. Similar to the above mentioned Etitediterranean Charter for Enterprise,

also jointly organized by the OECD, European Commission and the European Training

Foundation, the SME Policy Indéar the Mediterranan and MENA Algeria, Egypt, Israel,

Jordan, lebanon, Morocco, PAand Tunisia)s fia tool to support policy makers in tapping the

full potentialof SMEs as drivers for job creation and economic growth. The index covers areas

of keyrelevance for enterpesdevelopment and builds on a set of policy indicators measuring

the performance of participating economies in each of thoseaaredgsOECD/ EU/ ETF, 201

24 PA: Palestinian Authority
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The indexupdates the 2008 Euldediterranean Charter for Enterprise asmdlso based oh0

principles thatfiguide the design arichplementation of policies both at EU and national level

Those principles are:
Create an environment in which entrepreneurs and family businesses caarttirive
entrepreneurship is rewarded
Ensure that honest (i.e. nfrauddent) entrepreneurs who have faced bankrugtagkly
get a second chance
Design rules according the Think Small First principle
Make public administtai o n s

1.

2.

7.
8.

9.

Adapt public policy tools to SME needs: facilgat S ME s 0

responsive to SMEs?©®

A

procurement and make better use of available atdtior SMEs

0 access to finance
supportive to timely payents in commercial transactions

Help SMEs to benefit more from the opporties offered by the single market.
Promote the upgrading of skills ilrViEs and all forms of innovation

Enable SMEs to turn environmehthallenges into opportunities
10.Encourage and support SMEs to benefit from the growth of markets

Faci

|l itate SMEs

The SME Policy Index ans atfiproviding a structured and comparative evaluatibSME
policies and initi

(e.g. access to finance, business development services, adminisirapliécation, etc.). To

ati

\'

needs

papublicci pati on

and dev

es by defpoltydmgnsianscountr

facilitate the measurement, dimensions are further broken s@vaubdimensions (e.g.
sources of finance, legal and regulatory framework for accdsstee, financial literacy) and

policy indicators (credit guarantee schemes, business aeabrks microfinance facilities,
etc.). Each indicator (and by extension-sliinensionsand dimensions) uses a scale of 1 to 5

(levels) where 5 broadly corresponds to good practice( s e e s e -Meditesraneaa n
Charter for Enterprise) (Ibid). The followgrfigure illustrates an example of the SME Policy
Index framework, with @reakdown of dimensionsubdimensions and indicators.

~ -

W

N VN A

o ®

Figure 2. The SME Policy Index based on the Small Business Act for Europe

Examples of sub-dimensions and indicators

Policy dimensions

. Education and training for entrepreneurship,

including women's entrepreneurship.

Efficient bankruptcy procedures and “second chance”
for entrepreneurs.

Institutional and regulatory framework for SME policy
making.

Operational environment for business creation.
Support services for SMEs and public procurement.
Access to finance for SMEs.

Supporting SMEs to benefit from Euro-MED networks
and partnerships.

Enterprise skills and innovation.

SMEs in a green economy.

. Internationalisation of SMEs.

Dimensions Sub-dimensions

6.1

Sources of external finance for SMEs

6.2

Legal and regulatory framework

Sub-dimensions Indicators

6.1.1 Credit guarantee schemes

Indicators Level of Reform

Credit guarantee schemes

Public start-up funding

Business angels network

Figure 7: Breakdown of dimensions, subdimensions and indicators of the SME Policy Index for 2014OECD/EU/ETF,

2014)
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The results for Lebangmas published in 2014ye as follows:

Figure 15.2. Lebanon: assessment results 2008 and 2013

2008 W 2013
50 -

45
40 -
357
30

25 ~
2,

1.5
1.0

0.

0.0

Dim 1 Dim 2 Dim 4 Dim 5 Dim 6 Dim7 Dim 8.1 Dim 8.2 Dim 10

o

wn

For comparability purposes, the indicators for 2008 were rearranged to correspond to the framework in 2013.

DIM 1: Education and training for entrepreneurship, including women’s entrepreneurship: DIM 2: Efficient
bankruptcy procedures and “second chance” for entrepreneurs; DIM 3: Institutional and regulatory
framework for SME policy making: DIM 4: Operational environment for business creation; DIM 5: Support
services for SMEs; DIM 6: Access to finance for SMEs: DIM 7: Supporting SMEs to benefit from Euro-MED
networks and partnerships; DIM 8.1: Enterprise skills; DIM 8.2: Enterprise innovation; DIM 9: SMEs in a
green economy: DIM 10: Internationalisation of SMEs.

Source: Government and independent assessments.
Figure 8: Results for Lebanonés assessment SME Policy Index, ¢

Lower scores are attributedtoeducagon d t r ai ni ng for entrepreneur
entrepreneurship (Dimension 1), despite a growing innovation ecosystem in the country, as well

as enterprise skills (Dimension 8.1). Top scoring dimension, however, remains access to finance

for SMEs, yethis is challenged by a discrepancy in access to funding along the entire innovation
chain (e.g. lack of seed/early stage financing. Refer to Section 10 of the report).
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Knowledge Economy Index (KEI).Thisindex is based on the Knowledge Assesst

Methodology(KAM) of the World Bank, under which thénowledge Index (Kljs measured

for a country's ability to generate, adopt and diffuse knowletige KAM also derives the KEI,

whichisan aggregate index r epr e slepreparetngsstmmpmetu nt r y ¢
in the Knowledge Economy (KE), which represents four pillars, 1) Economic Incendve a

Institutional RegiméEIR), 2) Educationand Training3) Innovation and Technological

Adoption, and 4) Informationral Communications Teadllogies(ICT) Infrastructure.

Methodologically,h e KEI , whi ch can be dissarclloteyasedens a 06 |
the average of the normalized performance séd(@s0) of a country or region on all 4 pillars

mentioned abovdzach pillarconsists of 3 supillars, making a total of 12 indicato{Bashir,

2013)

25The normalized value for an iiwdtor 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 meahehbrmalized values of the three indicators that make up the
pillar (Bashir, 2013).
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Breakdown of the Four Pillars of a KEand their Corresponding Subpillars

Table 8: Breakdown of the 4 pillars of a Knowledge Economy with correspondingub-pillars

Pillar

Description

Sub-pillar s

Description

Source of Datafor
Sub-pillar, Year

1. Economic
Incentive and
Institutional
Regime (EIR)

filncentives that promote the efficient use
of existing and new knowledge and the
flourishing of entrepreneurghd

Tariff and nontariff Barriers

fiThe index measures the degree of
economic freedom

Heritage
Foundation's Trade
Policy Index

20098

Regulatory Quality

fiThe index measures the incidence
marketunfriendly policies such as
price controls or inadequalank
supervision, as well as perceptions
the burdens imposed by excessive
regulation in areas such as foreign
trade and busine

Rule of Law

fAThe indicator measures the extent
which agents haveonfidence in and
abide by the rules of society. These
include perceptions of the incidence
of both violent and nowiolent

crime, the effectiveness and
predictability of the judiciary, and
the enforceabil it

World Bank
Governance
Indicators, 2007

2. Education
and Training

fi A educated and appropriately trained
population is capablef creating, sharing,
and usingknowledg®

Average years of schooling
(>15 years old)

fiThis variable is used as an
aggregate measure of teducational
stock in a count

Semndary school enrollment

fiSecondary education completes tt
provision of basic education that

began at the primary level, and aim
at laying the foundations for lifelong
learning and human development, t

offering more subjeetor skill-

Barro and Lee,
20108

26 http://www.heritage.org/indeXRetrieved on February 16, 2016)

27 http://info.worldbank.org/governance/wgi/index.d&etrieved on February 16, 2016)

28 Barro, R. J. and Lee, J. W. (2018)new dataset of educational attainment in the world, 1B&00 National Bureau of Economic Research, Working Paper
15902 April 2010, p. 149
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oriented instructio using more
specialized teac

Tertiary school enrollment

fiTertiary education, whether or not
to an advanced research
qualification, normally requires, as ¢
minimum condition of admission, th
successful completion of education
the secondary le&lo

3. Innovation fiAn efficient innovation system made up Royalty payments and Considered as an input to the Development Data
and of firms, research recipients innovation system Platforn?® (DDP),
Technological centers, universities, think tanks, 2007
Adoption consultants, and other organizations can Patent counts fiPatentsncludeutility patents and | United States
into the growing other types such as design patents, Patent and
stock of global knowledge, adapt it to loc: plant mtents, reissues, defensive | Trademark Offic&
needsand create new technological publications, and statutory inventior, (USPTO),average
solution® and registrations for 19931997 and
20032007
Journal Articles fiScientific and technical journal DDP, 2005
articles refer to the numbef
scientific and engineering articles
published in the following fields:
physics, biology, chemistry,
mathematics, clinical medicine,
biomedical research, engineering a
technology, and earth and space
scienced
4. ICT fiA moden and accessible ICT Number of telephones (per | fiThe indicator is the sum of International
Infrastructure infrastructure serves to facilitate the 1000 people) teleptone mainlines and mobile Telecommunication
effectivecommunication, dissemination, phoneso Union®! (ITU),
andproce si ng of i nfor 1 Numberofcomputers (per | fi Tisis an indicator of persah 2007

1000 people)

computer penetr a

Number of internet users (pe
1000 people)

fAiThe indicator relies on nationally
reported data. In some casiss
based on national surveys,others it
is derived from reported Internet

29 http://databank.worldbank.org/data/home.afRetrieved on February 16, 2016)

30 http://www. uspb.gov/iweb/offices/ac/ido/oeip/taf/reports.hfRetrieved on February 16, 2016)

31 http://www.itu.int/en/about/Pages/default.agpetrieved on February 16, 2016)
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Sevi ce Provider s

References World Bank, 2012 World Bank, 2011




KEI for Lebanon (for 2012)

Based on reported for the year 2012, Lebanon ranked 81 out 146e®imivith a KEI 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 his is a reflectiorof the deficiencieg the knowledge and

economy pillars of the country (economy, edtiren, innovation and ICT)

Thus, basedn all theabove mentionethdicators we can draw a quick profile of the LNIS.

Main weaknesses

Political instability

Difficult political environment

Limited expenses oeducation

Limited expenses on R&D

Weak colaboration betweenniversitiesandindustries
Inefficientinfrastructure: Telecommunicatioredectricity , transport
Royalty fees receipts almost inexistent

= =4 =4 -4 8 -9 -9

Main strengths
1 Very goodtertiary education
1 High FDI inflows andoutflows
1 Strong creative goodmd services
1 Veryimportantcultural and creative services export

Accordingly we can observe that: 1) the inputs to the LNIS are limitédatputs almost
inexistent, 2)_ebanon is facing a very challenging governmental issue irstefrgovernance,
straegizing,planning, coordinating the different institutions and enacting lawangged
collaboration between the two main pillars of the LNIS universities and industriégh4)
creativity and cultural exports, Bxcellent educated university gradust@nd6) strong banking
sector.

Based on theountry profile for Lebanon deatured in thd&keport on the implementation of
the EureMediterranean Charter for Enterprise (2008), some pyiargdashave been
identified.

Institutional Policy Framework . It is important for Lebanon to reactivate the enterprise
policy agenda (set back in 2005) in order to fit it in the new political and economic contexts
emerging in this sector. Integrating SME support programs aladinehing of

consultations with the prate sector is needed in order to redefine priorities and update
future work programs.

Regulatory Reform. Work should proceed towards simplifying administrative procedures
(MOET, MoF, and OMSAR) so as to relieve SMEs from imposing administrative
constrants.

32 OMSAR: Office of the Ministeof State for Administrative Reform
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Business Support Schemes and Servic&usiness development networks and centers
need to be expanded in the country in order to use them as channels for executing
government and dondunded programs alike.

Human Capital. Based on the scores forension 2 Education and Training for
Entrepreneurshighe assessment showed that there is a gap in terms of policy and delivery
in lower and upper secondary levels of education, with a limited number of projects that
promote entrepreneurship for studesdisly on in schoolTherefore, it is recommended to
initiate dialogue between the private sector, NGOs and universities for a collective effort on
determining how to promote entrepreneurship and entrepreneurial learning in schools. This
could be done byrpviding school gidance and counseling services.

7. The Innovation Supply Side- Policies to Enhance the Knowledge

Generation and Technologies Production Capabilities
In this section we will analyze the salient features of the LNIS on the supply sidewvétion,
describe the activities of the main actor in this area, the National Council for Scientific Research
(CNRS), and then suggest a series of policies
capabilities to generate knowledge and produce teoissl.

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 is in line with most of other Arab
countries but much lower than emerging and developedtdes where this percentage is
between 1.81% of their GDP.

A closer look at 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
share in R&D othe public sector, in spite of its weaknesses, is 70% and the private sector is
20% while international support is at 10%.

The survey conducted by CNRS and the World Bank in 20123 shows the following.

1 Only 23% of all surveyed enterprises reporteat they had a unit or section dedicated to
Research and Development (R&D) activities.

1 However, 56% of the enterprises surveyed which lacked a department dedicated to R&D
activities sought to improve their products and processes through collaboratiatheith
entities.

1 Some of the firms that did not have R&D departments still managed to assign a small
number of their employees to R&D activities.

Spending on R&D activities by surveyed enterprises during the previous years in 2010 and 2011
varied enormoug between one enterprise and another. Immense variation in R&D spending
among enterprises performing R&D activities during the years-201Q was reported, given

the high value of the standard deviation between the average amount spent on R&D in 2010
(82,000 USD) and in 2011 (87,000 USD).
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Only 7% of the enterprises surveyed, reported contracting R&D activities to other research
centers and institutions. Spending allocated to subcontracted R&D activities varied between 27
and 100%, presumably out of &&D spending.

The conclusion drawn by the World Bankisi s ans lep&ahonds entire i nd
is weighed down by mediocre levels of innovation. Available information suggests that the

country is underperforming with regard to a number of wation indicators, even in comparison

to countries of similar GDP and si ze. | mprove
enterprises must become an essential objective for future policies. Action is also needed on

several fronts. Numerous hurdles Ileead, however, attaining concrete objectives holds great

benefits for economic growth and sustainable socioeconomic development.

According to the Global Innovationindex 2016,Lebanesexpenditue on education as
percentageof the GDPis2.6% which ranks Lebanam 108 out of 128 countries (previously
ranked 17 out of 141 countries in 2018)d is considered a major weaknessin reality,
this indicata does not give accuratanformation on the educational system Lebanon.
Althoughthe goveenmentdoesnot spendmuchon education this weaknesss compensatethy
the parents who spemrd largelyon the educatio of their children.
In contrast, theeal weaknessesf the humarcapitalformationfor innovationcanbelisted as
follows:
1 Inadequacy and mismattletweenthe educatioroffer and the job market
1 Vocational educationandtraining remainsvery limited, ashaving accesso skillful
techniciansis a critical condition for a successfulnnovation system
1 Brain drain is a major obstée. Accadingto a studyconductedn 2013by Mr. Omar
Bizri from ESCWA,45% of Lebanesegradudes leave the country. This percentages
way abovethe average of oth&lENA countrieswhere this brain drain doesot
exceedl(0%.

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

7.3.1.The Current Role of CNRS

There is no ministry in chage of the national S&T policy makingin Lebanon.Howeve, in

1962,the Govanmentrecognizetheinteaz d r ol e of S &T i-atondnfice c oun
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 CNRS hasthree major functions:

1. An advisory function. The CNRS drawsup the generalbutlineof L e b a s\ddatiaind
Sciene Policy designedo developreseach andoptimizethe useof L e b a nsoiamtdics
resouces for developmenpurposeslt adviseghe governmenion all issues related to
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scien@ andnational science polig. It also cariesout suwveys and inventoriesf on-going
reseach activitiesin private and publicinstitutions tlmoughoutthe country.

2. A programmatic and implementation function. This function mainly involves the
implementation of the Naiional SciencdPolicy ,Gvhereby theCNRSinitiates,encourages
andcoadinatesreseach activities.As patt of this function, the CNRS runsseveralcalls for
proposalsaddessé to the overal Lebanes scientific communiy. It also runs ard organizes
scientific reseach activities within its work programand formulateswork programsin
cooperatio with the appropriat ministries and the private secta.

3. A reseach production function. The CNRS manageandruns four reseach cengrs:
1. The Cente for Geophysics
2. The Cente for Marine Sciences
3. The Cente for RemoteSensing
4. The LebaneseéAtomic Eneagy CommissionNLAEC)

In addition to managing its four research institutes, the CNRS runs the following integrated
action program addressed to the Lebanese scientific community as a whole:

1 The Science, Technology and Innovation Policy Program

1 The Research Grant Program (RGP)

1 The PhD Fellowship Program

1 The Science and Technology Culture Program

1 The CNRS AssociatedResearch Units (ARU)

7.3.2.Achievements to Date
It is worth noticing two initiatives of the highest importance that have a direct impact on the
LNIS.

1. Launch of the Doctoral School at the Lebanese Universityt allowed many exceptional
Lebanese gradtes from science and engineering schools to pursue a PhD program in
collaboration with international universities. As a direct consequence of this, similar PhD
programs were also launched at the American University of Beirut (AUB) in 2010.

However it remais difficult for Lebanese Poflocs 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.

2. Implementation of the STIP recommendations The creation ofhe Associated Reseeh
Units (ARUS) irntroduced an importamossibilityin the Lebanesennovationlandscapeand
has had a vitaimpad on encouragig collaboration amongLebaneseauniversitiesand
reseach centers, allowing them it togethe a critical mas of reseachers working across
disciplines It would beinterestingto explare the possibility of involving the private secta
and mog importanty increasingthe budgetshae of theseARUSs.
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7.3.3.Funding CNRS

The main segmenof the CNRS budge comes from the Lebanesegovernment. Over the last
six yearsthe govenment contributiorfluctuatedbetween dow 3.1 million USD in 2003and
a high4.5 million USD in 2005and 2006 Thetotd budge in 2006 was 5.766 million USD
meaning tat around 20% of CNRS budget is rgovernmental, provided through
international collaboration.

From the suppl side perspectivethe mod importantregulatoryinstrumen is the law
govening the activities of universities in Lebanon This law was issue ard validated in April
2014. Accardingto this law, it is stipulatedthatone condition for a highe educatio
institution to deservehe title of funiversiy dsto allocake 5% of its annu&dbudgetfor reseach
activities.Hence,eachof the 44 universitiesn Lebanonshouldallocatethis corresponding
amountto reseach. If this law is enfarced the totd amourt budgetedor reseach will jump
from 10-20 million USD per yearto at least 200 million USD per yea. The impacton the
Lebanesdnnovation Systemwill be huge. One may askwhetherLebanonhasthe capacityto
absorbthis amount ofinvestments imeseach. Theansweris a definite yes.Investingin
reseach may contribute toreducingbrain drainandevenin reversing it. This will open
oppotunitiesfor fresh graduates twork in R&D. It will also forcetheseuniversitiesto more
seriousy considerthe option of collaboratilg togethe on competitive reseach programs

According to thenew higher education law, every university must dedicate 5% of its budget to
research. The implementation of this law remains very problematic, due to the fact that most
Lebanese universities are teaching ones, where the main purpose is to provideuatoof
education for the students. Research is mainly conducted in thigfinghiversities, namely,
AUB, Université Saint Joseph (USJ), and the Lebanese University. However, none of these
universities is currently dedicating 5% of its budget to R&Be availability of means is vital in
order to implement this law.

According to the General Director of the Ministry of Education, all universities will be under
scrutiny for the implementation of this law. The mechanism that is considered is of an
acounting and financial nature. The details of such mechanisms were not communicated,
however. Such mechanisms, although important to enact the law, are definitely insufficient to
reach the desired objective.

7.5.1.The Metric Approach - Innovation and Competitiveness Indices

The GIlI2016and GCI20152016, discussed in Section 6.4 of the regpve a quantitative
assessment of the innovation landscape in Lebanon as wedllasstness and financial climate,
as related to the supply side of innovation. The results of both indices serve as arguments
pushing for the suggested policy measures, cited below.
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i Global Innovation Index 2016

The GII 2016 Framework. Below is the franework for the Gll that shows the top indices, and
subindices. The boxes highlighted in red cover the supply side of innovation inclicessdered
in this document.

Global Innovation Index
(average)

’ Innovation Efficiency Ratio

(ratio)

Political Knowledge Knowledge Intangible

environment Education I(Ts Credit workers creation assets

Regulatory Tertiary General Inmovation Knowledge (reative goods

environment education infrastructure Investment linkages impact and services
Trade,

Business Research & Ecological (ompetition, Knowledge Knowledge Online

environment development sustainability & market scale absorption diffusion creativity

Figure 9: Global Innovation Index 2016 Conceptual FrameworR®

The following table indicates the results per index andisdéx for Lebanongoncerning the
supply side of innovatiorhighlighting (inyellow) the weaknesses of the countmthis pillar.

Table 9: GII 2016 results per indexand subindex for Lebanon (yellow highlights major weaknesses

Gll 2016
Index Nb. In the Subindex Score (0100 Rank (out of 128
Framework or value (hard | countries)
data))
2. Human Capital 29.8 76
and Research
2.1. Education 31.9 107
2.1.1. Expediture on education, % GOP 2.6 108
2.1.2. Government expenditure/pupil, 5.1 109
secondary level, %GDP/cap

33World Intellectual Property Organization/Cornell University/INSEAD. (20Gahbal Innovation Index 2016
Beijing, China and Geneva, Switzerland
34 GDP is Gross Domestic Product
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2.2. Tertiary Education 42.0 38
2.2.1. Tertiary enrolment, % gross 42.8 60
2.2.2. Graduates in science and engineering, % 23.3 34
2.3. Research and Development (R&D) 154 48
2.3.1. Global R&D companies, average 0.0 45
expenditure (top 3, mn $US)
5. Business 31.7 63
Sophistication
5.2. Innovation Linkages 27.4 76
5.2.1. University/industry research collaboratio | 31.4 108
5.3. Knowledge Absorption 27.1 71
5.3.1. Intellectual property payments, % total 0.1 88
trade
5.3.2. Hightech imports less reanports, % total | 3.9 110
trade
6. Knowledge and 22.4 74
Technology
Outputs
6.1. Knowledge Creation 14.9 55
6.1.4. Scientific and technical articles/bn PP | 13.3 53
GDP
6.2. Knowledge Impact 25.0 109
6.2.5. High and mediunhigh-tech- manufactures,| 22.0 53
%
7. Creative Outputs 32.8 51
7.1.3. ICT% and business model creation 455 110
7.1.4. ICT and organizational model creation 37.7 112

Other than the major weaknesses of the country, the Gll 2016 also served tdhigbldata

that was repaolrabdedNDor At he profiling of Leba
that the lack of available data in the innovation system has been a major hurdle in the policy

making process, further debilitating the progress of the ecosystem.

Below is a |list of the data reported as o6not

Table 10: Data mar ked O6Not Avail abled in the GI|I 2016 for Lebanor

Data Not Available

Index Nb. In the Subindex
Framework

2. Human Capital and
Research

2.3. Research and Development (R&D)
2.3.1. Researchers, FTnn pop

2.3.2. Gross expenditure on R&D, %GDP

5. Business Sophistication

5.3. Knowledge Absorption

35 PPP: Purchasing Power Parity
36|CT is Information and Communication Technology
87 FTE: FulHime equivalent
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5.3.5. Research talent, % in business enterprise

6. Knowledge and
Technology Outputs

6.1. Knowledge Creation
6.1.1 Patents by origin/obn PPP$ GDP
6.1.2. PCT® patent application¥n PPP$ GDP
6.1.3. Utility models by origibh PPP$ GDP
6.2. Knowledge Impact
6.2.2 New businesses/th pop. Age@b

7. Creative Outputs

7.1.1 Trademarks by origin/bn PPP$ GDP
7.1.2. Indistrial designs by origin/bn PPP$ GDP

Not having availability for crucial data such as number of researchers, expenditure on R&D,
research talent and how much intellectual property is being generated, from patents to utility
models to industrial desigréd the furthemismatch between the underperformance of the

R&D system and the potential of Lebanese creativity as implied by the above Gl 2016 set of
indicators, are strong arguments in favor of enhancing the knowledge productivity in Lebanon.

ii.  Global Canpetitiveness Index

The GCI Framework. Below is the framework for the GCI 20016 that shows some of the
indicesrelevant to the supply side of innovation, marked by the red boxes.

38 PCT: Patent Cooperation Treaty
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GLOBAL COMPETITIVENESS INDEX
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Figure 10: Global Competitiveness Index Franework 20152016

The following table indicates the resutisthe GCI 20152015, perpillar and sukpillar for
Lebanongconcerning the supply side of innovatitighlighting (inyellow) the weaknesses of

the country.

Table 11: The results perpillar and sub-pillar for the GCI 2015-2015 of Lebanon (supply side pillarshighlighting (in
yellow) the weaknesses of the country

GCI 20152016

Pillar Nb. In the Sub-pillar Value (1-7, Rank (out of 140
Framework unless indicated | countries)
otherwise by an
asterisk*)
5. Higher Education 4.5 58
and Training
5.2. Tertiary education enrolment, gross %* 47.9 54
5.3. Quality of the education system 4.9 19
5.4. Quality of math and science education 5.6 6
7. Labor Market 3.8 109
Efficiency
7.8. Country capacity to retain talent 2.6 122
7.9. Country capacity to attract talent 2.4 127
12. Innovation 3.1 95

39 World Economic Forum (WEF). (2015Jhe Global Competitiveness Report 2186 Geneva, Switzerland
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12.1. Capacity for innovation 4.3 45

12.2. Quality of scientific research institutions | 3.3 98
12.3. Company spending on R&D 2.9 103
12.4. Universityindustry collaboration in R&D | 2.9 118
12.5. Government procurement of advanced te| 2.6 132
products

12.6. Availability of scientists and engineers 4.8 27
12.7. PCT patents, applications/million pop* 1.7 59

The mismatch étween thainderperformance of the R&D system and the potential of Lebanese
creativity and talent is further emphasized in the above table, whereby availability of scientists
and engineers scores high (4.8 out 7) but is met with low scores for compadiyngmenR&D

(2.9 out of 7) and more importantly, low universityglustry collaboration in R&D (2.9 out 7).
Furthermore, the need for Diaspora to collaborate is also apparent with low capacity to attract
and retain talent in the country.

Therefore, th&ll 2016 and GCI 2032016 results are key driving tools towards the
enhancement of the knowledge productivity in Lebanon, leading to the following set of policy
measures.

The objective of the policies listed below gsenhance the overall knowledge and technology
generation capabilities.

In Lebanon, R&D is conducted in universities. It has been shown from different indicators that
the performance of these universities remains extremely weak. In this section, ancentaén

of policies aiming to enhance the innovative research capabilities of the Lebanese universities
are suggested.

7.6.1.KTG Policies at the Level of he Government: The Role 8&MoEHE and CNRS

The CNRS, one of the most important Lebanese agenciesignihg, 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 , MoEHE and external experts should be formed to follow up this matter, provide
advice for universities and recommend sanctions when or if necessary . This council shbul
reports to MoEHE.

Besides this governandi&e measure, it is important to find the right mechanisms to assist the
universities in promoting innovative research. In the section below, a set of policies and
measures that ought to help universities aehtbis goal is specified.

7.6.2.Strengthening the Pivotal Role of CNRS

Addi ti onal measures can be taken by CNRS to e
innovative research. CNRS is clearly the pillar of research activities. Its role should be

strenghened and extended. Adequate financial means and the required workforce should be

58



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 twoavledge era.

Accordingly CNRS needs to adapt itself to this major transformation. One of the most important
changes emerging is that research is not performed in universities alone anymore, but it is taking
on a more collaborative effort involving a iely of actors including not only universities but
also, for example, private firms and independent research centers. Hence, the mandate of CNRS
in supporting university research mainly should be extended to cover a wider range of
organizations involved tegctly in conducting research. Below is a list of measures CNRS may
take to increase the quality and scope of research in Lebanon:

o Promoting national collaboration. ARUs initiated in 2010 are a very important

instrument to encourage collaboration amongdretse universities. Higher
budgets could be allocated to ARUs and streamlining the procedures in receiving
and spending funds could be useful.

o Promoting regional collaboration with MENA countries. MENA countries are
a big reservoir of competencies and médethat 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 tleation of an Arab
Specialized Research Fund focusing on a specific domain, such as the
Computational Arabic Language.

o Promoting collaboration with Diaspora. Diaspora can play a pivotal role in
supporting the LNIS. In terms of strengthening the KGTPo®’al is suggesting,
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.

o Promoting collaboration with a wide range of international organizations.

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

7.6.3.KGTP Policiesat the L evel ofUniversities

o Promoting research and innovationby considering two types of professors,
1) the educatiomriented, and 2) the educatiand researcbrientated.
For the second type, they should be released from a certain number of credits
alowing them to dedicate more of their time to research. Most of the
Lebanese universities assign 12 credits for teaching to a full time professor.
This is clearly a heavy load. Reducing this load to 6 for researehted
professors would be an importatép forward in supporting the research and
innovation capabilities of the university.

o Academic promotion rules The promotion rules should be adapted to
encourage resear@nd educatiomprofessors by taking into consideration
their innovative researchutput.
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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 iste 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 whis not efficient and, for this reason,
is no longer practiced anywhere in the developed world.

o Extending the function of university laboratories Laboratories in the
Lebanese universities are mainly used for teaching purposes. Besides this
important actrity, new labs with clear innovative research orientation should
be established. This requires access to funds and human resources. The
universities themselves could fund these laboratories, but a new mechanism of
funding should be introduced through eitpevate or public funding
agencies or a combination of both.

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
laboratoriesThis can contribute to better control over university spending on research and
integrate these expenses into the global national strategy designed by CNRS. In this light, this
equipment should be tax free.

(0]

New careers opportunities for professional reseahers and research

technicians at the university Concerning human resources, it is important that
universities consider other types of hiring than professors and administiaisrs.
crucial to have new functions such as researchers with its speciiier@ath in
addition to technicians helping and supporting the research activities within the
labs. The position of researcher is another means to reverse braiardta@nchor
researchers in Lebanon that will serve and enhance the performance Nf$he L
Technicians are crucial for conducting innovative research. Taking care,
maintaining and using sophisticated equipment needs highly qualified technicians.
They are also essential in the fabrication process of new prototypes. One
important and nomedigible side effect of such a measure would be in improving
attractiveness of technician careers. Another positive side effect is contributing to
reversing brain drain by providing job opportunities for researchers.

Launching challenging innovative reseach programs.Based on priorities or
opportunities identified by researchers, entrepreneurs, universities, industries or
government, new research programs can be launched within the universities,
across them or on a collaborative level with different acostakeholders

involved with the objective of such research program.

Research centersln Lebanon, there are 7 research centers. It is important to
increase the numbers of such centers, which are places in which researchers from
diverse universities andifferent horizons can collaborate and produce

innovations. The current problem of mobilizing a critical mass of researchers and
focusing their effort on specific types of innovations is a very important drawback
in the LNIS. Establishing more of such censtcan therefore help overcome these
challenges.

60



7.6.4.Policies to Enhance the Ecosystenugporting KGTP
In order to improve the efficiency of the research and innovation generation, the ecosystem
interacting directly with it should also Isepported. Blowis a list of policies that can help
nurture this ecosystem.
o Encouraging the culture of innovation and creativity in schoolsThe
Lebanese educational system follows a very conventional approach, in which
creativity is not encouraged. It is of criticaiportance 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.
o Encouraging assaciations and foundations to support Ph.D. students.
Many associations are supporting students in getting their Ph.D. It is
recommended to increase the number of students benefiting from such support
and hence indirectly supporting the Ph.D. scholarshigraros managed by
CNRS.
o 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 tle opportunity for future lab directors or research program
directors with the opportunity of acquiring these skills through-defined
curriculum prepared by universities or CNRS is crucial for support at the
managerial level research and developmeheimanon.

8. Strengthening the Business Ctnate - 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 ptpsplee
sustainability of innovation production is strongly linked to the market unmet or latent demands.

In this section, we will examine the role of the key agencies involved in supporting the growth of
the private sector, or regulating its activitiége will focus on IDAL, LebanesBetroleum
Administration(LPA) and LIBNOR. Then we will discuss the legal framework focusing on tax
regulations. We will examingx incentives measures as a mean to boost demand for innovation
and engage the SMEs in the@pess of innovation. We will expose some international practices
showing 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.

Structure of the Lebanese Private SectorAccording to World Bankthe fiprivate sector in
Lebanon is dominaedby small firms where nmore than 99 percent of al private erterpiises have
fewer than 50 employees, of which 93 percent have fewer than 5 employees. Lebaion has
also edablisheditself as acreatve hub for the MENA region. In 2011, sewicesaccounted for
79.7 percentof GDP and 70 percent of the labor for ¢ aMrld Bank, 2014).
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Relatve to othercountriesin theMENA regon, Lebaion doeswell in terms of lending to SMEs.
These redis are largely due to the multi ple incentve programs and sipport to SMElending
provided by the goverrmentof Lebaion and BDL since 2000. Thesanitiativesinclude
subsidizing interestpaymerts of SME borrowers, extending specialguaranteesto SMEs, ad
granting exemptions on compulsory resavesof credtors. Initially focusng on projectsin
agriculture and industry, theseschemes were gradually expandedto include othersectors such as
information and communication tecmology, environment and enegy-efficient projects, and
tourism andhousing industries. According to the same World Bank repdsid), thecurrent
financial ervironmentleavesthree sibstantial gapsin Lebaond Bwnovation system. The first
gap isfunding at the early concept stagewhere entrepreneurs need to develop their ideas
into a viable mnceptand product; the seeond and third gaps are relatedto the abserce of
seed and early stage venture finance,respedively.

Strong Vitality of the Industry. Despitthe we& supportfrom the govenment and tough
business conditiommanufacturers are able to comggtternationally. A study conducted by
Atallah and $our in 2013 shows the followg:

AExports per capita doubledbetweer?2000 and 2007,from $600million to $1.25 billion

AExports as a percentageof GDP rosefrom 14 percentin 2000to 25 percentin 2007

ALebanes industrialiss manufactued 103 new products betwea 2000 and 2008 of which 40

were highly sophisticatedTheseinclude ceramics, glaspigments selfadhesiveplates,

paperboad, and glasse$or spectaclesyatches spoons forks, clock cases ard watches

amongother goods

A The overall | e v e |tnessdéd a subgpaatial incresa®36% fromt | cat i o
2000 t02008

Thes observationgonfirm the necessit to considerinnovationas a main driver for
Lebaneseenterpriseso compee internationally and hene the importane for the governmen
to supportinnovation more directly in theindustrial sectorto sustainsuch success.

In the world today, innovation has become the forefront of economic development and
competitive markets in countries. The main driver of innoveais without a doubt the mudti
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 entrepreneurshippeciic (Idlebi, 2014). 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 servigels,asd 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 sectorathlae rmonsidered 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
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for a reduction in these of obsolete systems and technologies which overall result in a better
quality of life, better morale and economic prosperity (Shobhit, 2016). 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 smartgital (Endeavor Lebanon, 2016).

In 2001 a law on the promotion of investments in Lebanon, Law No. 360, was promulgated
establishing the National Administration for the proimotof investments, named the
Investment Development Authority of Lebanon (IDAL). In Article 6, paragraph 12 of the

Law No. 360, it is stated that the | DAL is re
stock companies for the establishment arahagement of incubators to support innovators in

the field of technology, information technol o
2001).

More recently, IDAL had announced in 2011 that amendments were to be made to the

Investment Law No. 360, iorder to align current legal frameworks with national and
international needs. | DAL stated that given L
2001, the law would have to be amended to focus on investments that are dominated by

At e c h foreefted mdustries and by industries with higher use of technologies and
innovationo (Economy and Ecology Online, 2011
IDAL had created 4,760 jobs, with projects within the industry sector accounting for 1 & of t

total investments made during this period (Economy and Ecology Online, 2011).

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 atexddigtéhe

Investment Law of Lebanohaw No. 360 dated August 16, 20Qlastamended 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 Agstal 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 (OECD MENA, 2007; IDAL, 2001).

Furthermore, théssociation of Lebanese Indusialists (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 ALI
with the Lebanese Amiean University Continuing Education Program (LALZEP), 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. Addittbeally,
ALl is cooperating with BLOM Bank to offer businesses financial support in order to encourage
a thriving and productive sector (ALI, 2012).

Over the years, particularly after 2005, attention shifted in Lebanon towards SMEs and more
considerablytommds entrepreneurship. The role of Leba
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the support and promotion of innovative SMEs has been significantly highlighted. One such
ministry is the Ministry of Economy and Trade (MoET).

The MoET coordinates with a nunmrbaf 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 technologicalcter

- Center for Innovation and Technology CIT) i established to secure sustained support
and innovation to manufacturing industries. Main services include networking in terms of
matching academia with industrial SMEs, training, and access to fundireséarch.
All sectors are targeted with focus on local industrial SMEs and universities as well as
individual researchers and research institutesglV) 20150).

The LebanonPetroleum Administration (LPA)

TheLPA, established in 2012, is in charge of mging the petroleum sector in Lebanon with the
main objective of creating the best possible
the activities undertaken in the oil and gas
20149). The functios 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:

Preparingstudies promoting the potential petroleum resources in Lebanon

Reporting to the Minister of Energy and Water on the evaluation results of the

gualifications and capabilities of bidders seeking to obtain petroleum rights

1 Preparing the invitations to bid,dlspecifications, the relevant permits and the
agreements related to the Offshore Petroleum Law

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

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

1 Evaluating plans for field development, petroleum transportation, decommissioning, and

removal of facilities

Managing the data associatgih the petroleum activities

Handling and managing the petroleum register

1
1

1
il

There are six main technical departments within the LPA:
Strategic Planning

Technical and Engineering

Geology and Geophysics

Legal Affairs

Economic and Financial

Quiality, Health, Safety and Environment

o wNE
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http://www.lpa.gov.lb/department-planning.php
http://www.lpa.gov.lb/department-technical.php
http://www.lpa.gov.lb/department-geology.php
http://www.lpa.gov.lb/department-legal.php
http://www.lpa.gov.lb/department-economic.php
http://www.lpa.gov.lb/department-quality.php

The Law 132 of 2010, known as The Offshore Petroleum Resources Law (OPRL) applies to
Apetr ol eum aaritoriavwaters ang wateis of the Exclusive Economic Zone (EEZ)

in connection with Hydrocarbons subject to Re
Petroleum Activities Regulation is present within the decrees of the OPRL, which essentially
reguat es At he | egal representation of the right
of the operator and the right holder, the strategic environmental assessment, the exploration and
production rights, the petroleum production and transportaimhthe cessation of petroleum
activities and decommi ssionibpgo, among ot her

8.3.1.Regulatory Authorities in Lebanon
LIBNOR

LIBNOR, the Lebanese Standards Institution, was established in 1962 and is a public institution
attachedo 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 is a
member of the International Organization for Standardization (ISO), as well as a number of other
international organizations (ex. the Arab Industrial Develapnand Mining Organization

(AIDMO), the Association Réseau Normalisation et Francophonie (RNF), an Affiliate Member

of the European Committee for Standardization (CEN), as well as the Codex Alimentarius
Contact Point in Lebanon (LIBNOR, 2094

L I B N OrRafn snission is to 1) improve the quality and safety of products, services and
organizations, 2) protect the environment and the-beghg of society in Lebanon, and 3)

enhance economic development and business competitiveness, by developing andgpromotin
consensus based standards, training programs and conformity assessment schemes (LIBNOR,
2014).

Examples of decrees governing the institution are seen below (LIBNOR, 2015):
U Decree No. 14293 (2005 Requirements for General Safety in Buildings, Fae#ifi
Elevator Equipment, Fire and Earthquake Prevention
Decree No. 5412 (2010G) LIBNOR Employees
Decree No. 5382 (2010) Mandatory Construction Standards
Decree No. 10155 (2013)Mandatory Medical Devices Standards
Decree No. 11404 (2014)Mandatory Cacrete Standards

c-CcC-CcCC:

LIBNOR functions under a firm Quality Policy (Quality Management System), whose key role is
to enhance, by means of standardization, the quality and safety of products and services with an
aim to ensure their competitiveness in domesictiaternational markets, while satisfying

consumer needs and ensuring their health and safety (LIBNORp)2014
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In Lebanon, the main taxation scheme is related to income taxes, divided among three categories,
1) comporate tax on profits, 2) tax on wages and salaries (payroll taxes) and 3) tax on income
from moveable capital.

In terms of tax incentives offered, developing countries such as Lebanon tend to offer more tax
holidays and importiuty exemptions and drawdles after reduced base income tax rates, as
opposed to developed countries, as discussed in the previous section.

This is particularly the case for Lebanon, where tax holidays are the common form of tax
incentives that exists in the country. By definititexx 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 valmded taXVVAT) 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 tax (IDAL, n.d.).

Within the Lebanese context, the enterprises that can benefit the mospoarnoting

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 SMEOGSs.

However, there are certain taxeemptions 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 165,000 USD per year are exempt from paying the VAT {adtled tax). Still,

therelas been increasing support for andmermvative
governmental entities.

8.4.1.Customs in Lebanon

Keeping inline with the legal framework that supports SMEs in Lebanostom proceedings

and laws are relevant to the R&dntext in regards to the import and export of good and

services (equipment, technical utilities, et€he Lebanese Customs Administratiothe entity

firesponsible for ensuring that all goods and persons entering and exiting Lebanon are in
accordancevith relevant laws and regulations. The Customs Administration collects and protects

a major component of governmesty e nue 6 and i s in charge of the

1. Collection of Customs duties, Excise taxes, and Value Added Tax in a fair andtaccur
manner

2. Prevention of smuggling and detection of fraudulent practices against Customs and
related laws

3. Clearance of persons, their baggage, cargo, and mail

4. Protection of the general welfare of Lebanon by enforcing import and export restrictions
and protibitions

5. Provision of accurate international trade statistics for the public and trading community
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(Source: Lebanese Customs webpage
http://www.customs.gov.Ib/customs/lavegulations/Customs_law.a3p

As is observed in multiple sectors, customs in Lebanon are not immune to the debilitating effect
of corruption that is exercised by the Lebanese government. As is described by Wickberg (2012),
fithe Lebanese administrationbgrdensome and ineffective due torruption and lack of

r es our c eisefiicieat budeaucracgf thegovernmenhas scored as tlsecond most

important obstacle for doing business in the country, which encourages the use of bribery to
speed epsen iagwmrdiegsosthe SVEF Global Competitiveness Index

Moreover,the customs authority in Lebanon was reported as the institution that demands the

most O6pettyd bribes, which documented cust oms
procedures rank among the poorest scores, as stated by the WEF Global Competitiveness Index.

In fact,more tharfione out of threeitizens admits having paid a bribe in the previous yein,

custome® as w e thd regstsy and perntit service, thelice and the judiciargystem, as

reported bythd r anspar ency | nCoeuptioaBaromatead0hidd). G| o b al

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

Documentation.Under import proceedings, the number of documents needed goes up to 7, if
not more, taking into accouaertificates of origin used for applying preferential tariff rates
compared to 5 documents neededhe UAE, for instance. This is the same with export
proceedings, whereby 4 documents are needed as compared to 3 in the UAE.

Very often hese reporting requirements are tinmsuming, 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 highesbhisugning import

export countrywith 30-day imports and 28ay exportsas compared t6-day imports in Cyprus
and7-day exports in the UAE

Costs.Import and export costsare also high in Lebandimport costs equal 1,365 USD; export
costs equal 1,080 UShut do not exceed those reported for the world aveiagmrt costs
equal 1,823 USD; export costs equal 1,515 USD)

However, these costs do not factor in bribes (to and among customs officials), which means that
the cost to import and export is in reality much higher in Lebanon than the figures reported by
the World Bank. Still, to some extemijibing may have &positive impact on reducing the time

to trade by speeding up documentation procedures and administrative controls and may also
reduce costs associated with inspection charges and storage feesat ports

(Source: Nouayhid, 2014)

4% Import and exports costs to the United States
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http://www.customs.gov.lb/customs/laws_regulations/Customs_law.asp

8.4.2.Exemptions within Customs Proceedings

The Customs Law, Decree No. 645 of 1999 (Ministry of Finance) coversritpotary

suspension of customs duties imposed on imported goods used in production for the purpose of
re-export.

Specific entities that are exempted from the @ustees include thenports of machinery and
equipment, spare parts and building materials used who are subject to the establishment of new
industrial enterprises in Lebanon foetbustoms tax increase of 3%, as wellnagdrted

equipment and products fdevelopment projects wholly or partially funded by foreign sources.
Similar exemptios apply toimportsfalling under the clasfication of "temporary entry”,

"industrial warehouses" and the classification of "free zones"

Tax incentiveshave becomea popularpolicy instrument toboostreseach and experimental
developmen{R&D) activitiesof businessesThey offer areductionto afirm 6 tax burden
dependingon the volume, or increase, othe expenditue the firm devotedto R&D. The
popularity ofthis instrumert arises fromthe fact tha it is rathe simpleto implementthrough
the existingsyste mof corporateaaxation implying low additiona administratie coss both
at the side of authoritiesandfirms. While increasing thevolumeof R&D activitiesis the
primaty objectiveof R&D taxincentives,Govenments alsmften exped impactson the
competitivenes of their industry, and regad fiscd incentives as a tod to improve the
internationalattractivenesof theirr countryas alocation for innovation. The policies mentioned
in the annexare mainly fiscal in natue, providing subsidies and import protection The
objectiveof sud policiesis to increa® investmemin the industrid secta, improve the
guality of goods andoveral competitivenessrhee measues hawe an indirectimpact on R&D
andinnovation. One DraftLaw (No. 144)mentiors directly R&D and could be consideed asa
direct incentiveto encouraglLebanesenterprisesnvestingin R&D. Thesemeasues
were strongly criticizedfor notaddessimg thered problens of theindustrid sectorsuchas
high electricity costs, poolinfrastuctue, and inadequatenonopolizedmarketstructue.

It seemsto be the opinion of industry expertsthat the announcedmeasu esare unlikely
to solvethe Lebaneseindustry ®problems It is pointed out that these measu es:

AAddress isolated issueis, an ad hoc manne, favor more influential players,

ADo nat face the infrastructural problens challenginy theindustrygrowth sud as cog of
transpotation, enegy

AFail to link fiscal andtradesupportto the performanceutcomesof firms.

R&D tax incentives aim to encourag firmsto perform R&D by reducingits costs Compaed
with directsubsidiesR&D tax incentivesallow firms todecidethe natue andorientation of
therr R&D activities on the assumptia thatthe businessectoris best placedo identify
researchareas tha lead to busines outcomes R&D tax incentivesare marketfriendly
instruments thatre by natue more neutralthandirect supportinsruments.
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But for the goveenment supportig and creating theenvironmentfor innovation isfor
sue awin-win situation,becaus the long term fiscd gairs resuting from tech advance
pay off fromthe shot term expenditues,providedtha the govenmert ard the ministry of
finance developlong term views.

One has to distinguish two typesimnovation demand in order to design efficiently a set of
policies in this area:
1 Triggered demand, where consumers, industries or government formulate a specific need
and ask for new products , improved services or societal challenges
1 Responsive demandhich corresponds to adopting, diffusing and integrating usages of
existing innowations such as smart phones

According to many studies the most popular demand side policy instruments fall under the
following categories:

1 Policies stimulating demand in gearal. These policies may include national industry
protection, import substitution, export promotion to satisfy global demand
1 Governmental procurement Public procurement of innovation can stimulate
innovation in certain areas. Ptemmercial procuremenhd market lead measures are
among the powerful tools encouraging the adoption of new technologies in strategic areas
1 Direct Support to private demand It may include direct subsidies to purchase
innovative technologies and tax incentives, a measure wedisglliss in details in the
following section
1 Indirect support for private demand such as information camggis,awareness raising
measures

Innovation is an effective tool that is used to improve national competitiveness and maintain

jobs. ResearchandDed opment (R&D) is a key component of
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 (Zeting, 2013). Various policy
instrumentsare used to show support for innovation, such as targeted funding, tax incentives,
government loans, and the creation of proper infrastructure for innovation.

I n reality, tax incentives, essentially defin
i ndividuals in exchange for specific desirabl
2015), play an important role in promoting innovation through R&D stimulation and have

become widely adopted by multiple countries. Given as tax incentives aréit@ct 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)
(Liakhovets, 2014).

Tax incentives are dependent or tlolume of the expenditure for R&D activities in a given
firm and offer a reduction to a firmds tax bu
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incentives for R&D are especially important for developing countries due to the fact that 1) they
are smple 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 specifctiR&p(Kohler

et al, 2012).

8.6.1.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 poterdialieiry

high costs for governments, to the extent where costs are difficult to determine in advance. As
stated by Kohleetal. (2012), this is fAparticularly true
tax reduction for anyt aambsotadf RE®t speoadéengim
costs by opting for an incremental tax incentive that provides tax reduction only for the amount

of R&D expenditure that exceeds a certain bas
Effectively, there arether forms of tax incentivesthat ma act as better alternatives in

comparison.

According to Palazzi (2011), the majority of
all owances for R&D expenditure or accelerated
gener ous f or tosal dedudtiantin eacess @f tnelimimediate expensing of the
invested amounts, as a percentage of the actu
have also reduced the | abor taxes on figross e
intang bl es, for instance by |l evying redueaed empl
al., 2012).

8.6.2.Controversies Related to Tax Incentives

Even though tax incentives are in general advantageous to encourage investment in innovation
for both emermg 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 (Kuhn and Dolder, n.d.).

Controversyalso surrounds the identification and measurement of tax expenditures (Reynolds
and Steuerle, 2009). 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 tagrdag 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 waygibke (bid).

The size of the tax benefit iIis too often | ink
some cases, the larger the expenditure dedicated for R&D, the higher the tax benefits, which

creates skepticism regarding where the furets#fits are actually being directed and if they are

truly being used for R&D and or under false pretenses.

Tax incentives work through deductions or other approaches that link the size of the tax break to

an enterpriseds mar dges tha higheamaome thxpayerskeceive highdri s i n
incentives than loweincome payers. While such an approach is useful in deductions for
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business expenses, it misses an important opportunity to increase efficiency and economic
growth, by excluding the cajery of businesses and individuals with lovieromes. Therein

lies a major controversy whereby the provision of larger incentives to higtene firms is
considered economically inefficient, unless policy makers and governments have a means to
determinghat such firms are responsive to the incentive or that the provisions are indeed
stimulating behavior and action that generates larger benefits for innovation (Batchelder,
Goldberg, and Orszarg, 2006; Batcheleteal, 2006).

Thus, a better alternagvto this problem would be to set the default for all tax incentives
intended to promote sociallyeneficial behavior (i.e. promote innovation) am#orm

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 moderatee

taxpayers, refundable tax credits represent a different approach.

Stemming from the premise that they are a credit governed by atetlallar approach, tax
creditsdo not depend on a marginal tax bracket. For example, if there is a tax credit of 1 USD,
then the reduction of the tax is by 1 USD, regardless of the tax bracket. Moreover, given the fact
that they are a uniform refundable tax credit, the benefits arealpiel 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 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 noiR&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 (OECD, 2002).

To summarize the various forms of taxémtives that exist, a comparative table of the
advantages and disadvantages of the general forms of tax incentives is seen below.
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Table 12: 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 axpayelis - Provides transparency and - Generally fall France
Special R&D able to subtradrom the amount of tax | certainty (investor and under the non Australia
Allowances that they owe to the governmént governmenty refundable type, Austria
-Exists in 2 types: refundable and Rnor| - It is a fixed sum and thus does | which creates a Belgium
refundablé® not provideany bias to capital distortion between | Ireland
- Currently the most widespread form| intensive investments the investment of | Italy
new and established Japan
businesses, as only| South Korea
the latter will have | Spain
profits against Portugal
which to set the United States of
credit’® America
Special Exemption | -Ex empt i on fr om t |-Allows deduction on R&D labor| - Incurs costs to The Netherlands
of Wage and/or percent share of social security tax or| costs firms and Belgium
Social Taxes all wages paid to qualified estoyees | - Beneficial for startup ampanies | government France
- Applies to wages paid to a qualified | and small scale enterprises - Is not applicable tg Hungary
employee performing services in the all employees Spain

41 Deloitte. (2014)2014 Global survey of R&D tax incentivéetrieved on December 8, 2015 from

http://www2.deloitte.com/content/dam/Déte/global/Documents/Tax/dttbx-globalrd-surveyaug2014.pdf

42 |InvestopediaTax credits Retrieved on December 7, 2015 frbitp://www.investopedia.com/terms/t/taxcredit.asp
43 Refundhble Tax Credit indicatehat if the credit exceeds the amount of taxes owed, the excess is returned to the, tekeaigas nomefundable tax credits,
which are the most common form, are onged to the poirdt which no more taxes are owed
44 EassonA. and Zolt, E. M. (2002)Tax incentivesWorld Bank Institute. Retrieved on December 8, 2015 from
http://siteresources.worldbank.org/INTTPA/Resources/EassonZoltPdper.p

45 Klemm, A. (2009).Causes, benefits, and risks of business tax incentM&Working Paper 21, p.-28
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http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Tax/dttl-tax-global-rd-survey-aug-2014.pdf
http://www.investopedia.com/terms/t/taxcredit.asp
http://siteresources.worldbank.org/INTTPA/Resources/EassonZoltPaper.pdf
http://www.investopedia.com/terms/t/taxpayer.asp

empl oyeré6s trade
activities in furtherance of a teexempt
organi zati ond%s ex

- Can result in tax
competition

Accelerated
Depreciation

- Generally refers to any depreciation
scheme that provides for writing off th
cost of an asset, for tax purposes, at :
rate faster than the true economic
depreciatioff

- Applicable for investments
(machinery, equipment, buildings,
intangibles) used for R&D activitié%s

- Less costly than taxedits or
allowances which beneficial for
businesses already established
who wish to increase investment
since it is the timing of the tax thi
is affected and not the amount o
tax*®

- Presents no benefi
to new investments,
where profits may
not be madéor a
number of years

Belgium
France
Lithuania
Russia
South Africa

46 Internal Revenue Service (IRS). (201BAQs about the payroll tax exemption and qualified employResieved on December 8, 2015 from

https://www.irs.gov/Businesses/Smallisinesse#® -SelfFEmployed/FAQsAbout-the-Payroll Tax-ExemptiorandQualified Employes

47 Easson, A. and Zolt, E. M. (200ZJax incentivesWorld Bank Institute. Retrieved on December 8, 2015 from
http://siteresources.worldbank.org/INTTPA/ResourcesgbaZoltPaper.pdf

48 Kohler,C., Laredqg P.,and RammerC. (2012. The Impact and effectiveness of fiscal incentives for R&fversity of Manchester

4 Easson, A. and Zolt, E. M. (2002Jax incentivesWorld Bank Institute. Retrieved on December 8, 2t
http://siteresources.worldbank.org/INTTPA/Resources/EassonZoltPaper.pdf
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http://siteresources.worldbank.org/INTTPA/Resources/EassonZoltPaper.pdf

8.6.3.Examples of Tax Incentive Implementation

Francei Tax Credits

According to a study conducted by Deloitte in 2014, France offers an R&D tax credit that is
volumebased and carebcarried forward for 3 years. In the event where the credit is not used
within the 3 year period, the taxpayer is eligible for a refund. An example of the French
gover nment 6s s u p-lpased ¢conbnoyiis tha amoumiboivéseadcly tax credit that
increased from 1.4 billion Euros in 2006 to approximately 3 billion Euros in 2008 (Solignac,
2008).

At the beginning of 2013, France had i mpl emen
Tax Credito for downstr eamewaprdotypes dr pilet assetss uc h a
This incentive was made available to Small and Medium sized enterprise ¥pMEs tax

credit rate is 20% and the amount of qualifying expenses is capped at 400,000 Euros a year
(Deloitte, 2014).

U Hypothetical Practical Example of the Application of Tax Credit in France (Solignac,
2008)

A company undertakes new R&D activities and incurs the following expenditures:

C Salaries and social security contributions for qualified empl&Y:€880,000 Euros
C Salaries and social seayrcontributions of other research staff members: 3,000,000
Euros
C Subcontracting costs:
o Invoiced by companies within the group: 1,000,000 Euros
o Invoiced by public research organizations: 800,000 Euros
C Depreciation of R&D equipment: 50,000 Euros
C Other costs30,000 Euros

The total direct R&D expenditures therefore sum up to a total of: 5,380,000 Euros

By calculating 200% of salaries and social security contributions for qualified employees
for a period of 24 months, the total expenditure for the salariescaial security

contribution for qualified employees is 500,000*200% = 1,000,000 Euros.

Moreover, by calculating 200% of subcontracting costs that are invoiced by public
research organizations, the total expenditure would then amount to 800,000*200% =
1,600,000 Euros.

®Companies with I ess than 250 employees and sales | ess
51 Example of a qualified employee is a research doctorate holder or the equivalent
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The following table summarizes the total expenditures and indicates the final amount of
research tax credit.

Table 13: Example of the application of tax incentives in France

Example Year: 2010 (Euros)

Total R&D Expenditure 5,380,000

200% of salaries and social security 1,000,000
contributions for qualified employees

Salaries and social security contributions of 3,000,000
other research staff members

Subcontracting costs invoiced by companies | 1,000,000
within the group

200% of subcontracting costs invoiced by 1,600,000
public research organizations

Depreciation of R&D equipment 50,000
Other costs 30,000
Total Expenditure Eligible for Tax Credit 6,680,000
Rate 30%
Amount of Research Tax Credit 2,004,000

The Netherlandg Special Exemption of Wage Tax

The WBSO (R&D tax credit) of the Ministry of Economic Affairs in The Netherlands is
intended to provide entrepreneurs with an incentive to invest in res&éarchax credit consists
of a deduction from thpayroll tax companies are required to pay on the wage costs of
employees working in R&D.

Il n 2015, this is what is referred to as the 0
the first 200,000 Euros of the R&D wage costs and 14% for the easge above 200,000 Euros.

Startup entrepreneurs can deduct 50% from the first 250,000 Euros of the R&D wage costs
(Netherlands Enterprise Agency, 2015).

U Hypothetical Practical Example of the WBSO in The Netherlands (Netherlands
Enterprise Agency, 2014)

The number of hours worked in R&D and the hourly wage for R&D is taken into
consideration when applying for an R&D tax credit. Below is a simplified example of how it
works:

75



Hourly Wage = 20 Euros
Allocated R&D tax credit = 35%

Allocated R&D Hours Allocated R&D Allocated Tax Credit
Wages (Euro) (Euro)
R&D Declaration 1 850 17,000* 5,950*
R&D Declaration 2 950 19,000 6,650
R&D Declaration 3 500 10,000 3,500
Total Allocated Tax Credit 16,100
*Example of wage calculation: 20 Euros hourly wage x 850 R&D hours worked = 17,000 Euros in R&D

wages
** Example of allocated tax credit calculation: Allocated R&D wages of 17,000 Euros x 35% Allocated
R&D tax credit = 5,950 Euros

South Africai Accelerated Depreciation

In South Africa, any capital expenditure that is incurred to develop or construct assets used to
conduct qualifying R&D activities is considered qualified for favorable accelerated dereciati

As of October 2012, distinctions were made between new and established plants or industries.
For example, for new or unused plant or machinery, reductions of 40% are made in the year that
the asset is brought into use for the first time by the tax@a@P0% in each of the three
succeeding years of assessment, as opposed to 20% in the year that the second hand asset is
brought into use, and 20% in each of the four succeeding years of assessment, for used plant or
machinery (Deloitte, 2014).

We have listed below the most important arguments in fafadopting demand side
innovation measures in Lebanon:

1 There is a deep gap between public policy and the needs of private actors.
Policies andnitiatives 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 eaging them to ask and
adopt innovations.

1 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 deede
bridge this gap and create synergies in areas with high innovation potential

T We have seen previously that sophisticated offer for the domestic and
regional market of the Lebanese industry has a distinctive specificity that
one needs to consider in dgdng 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.

f Lebanon is facig many crucial challenges such as energy supply, water
resources management, waste management, humanitarian demining,
population health, security. All these challenges are potential source of
innovation demand. At the same time they require intensivadéudy
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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 compensatintis type of market failures by providing
incentives, encouraging collaboration and enabling the different actors to
increase and support their demand for innovation.

T In spite of the weakness of the Lebanese government, the public sector
remains an imgrtant 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 devis@dblic procuremeris at the center of
demaneside 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.thre 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

1 Policies Stimulating Private Demand for Innovation

o New TaxIncentive Policy. One method of expanding support for early stag
investments would be to introdutax 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. Therefe, one recommendation in the context of Lebanon would
be the implementation of tax credits versus tax deductions given the important
differences between the twApplying a refundable tax credit is more highly
recommendedgiven that businesses have acentive 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
guestionable or suspect, as is the case in Lebanon. It hagéédocumented
over the years that governance in Lebanon is significantly lacking, as is
highlighted by the stateb6s failure to i
mention failures in enforcing the rule of law and regulation and the lack of
coopera i on bet ween the governmentds own | e
dominant sociecultural 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 forthe grand visions essential to support and promote
innovation in the country.

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 fron Therefore the recommendation to implement refundable tax
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credits is more appealing and valuable to firms than any equivalent present value
of funds received through future tax reductions (Boadway and Shah, 1992).

1 Policies Stimulating Public Demand forinnovation
Policies for innovation public procurement should be adopted basically through the
National Authorities and Institutions most importantly:
o0 Measure for théebaneséetroleumAdministration anew industry is emerging.
o Measures for the Lebanesemy

9. The Linkages between thénnovation Supply and Demand Sides
Knowledge and Technology Transfer (KTT)

KTT can generate important benefits for economic development. These benefits are embodied in
knowledge spillovers and are realized through stigescience 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 therglvaise productivity, create better job opportunities, and address
societal challenges. Unfortunately this component in the LNIS is completely negleeedll W
explore in some detailsest practices in the wotl@hen we will examine some bourgeogi

initiative such as the AUB Technology Transfer Unit. We consider that a proper IPR regulation
can help greatly and contribute strongly to building trust between universities and firms.
Therefore we will discuss in this section the current IPR practice imloeband how we can
improve it. Finally we suggest some additional recommendations to strengthen this critical
function.

According to the University of Rochester Ventures (2015), the definititecbhology transfer

ort hie process of commercializationo, in the ac
technologies o t he mar ket pl acedo. Technology Transfer
governments for institutions that receive national fundingHeir 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 acadengisearch 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 incomestreceived 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

(URV, 2015; AUB.
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The importance of TT for the 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 akey 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 impaftance

NIS lies in the web of interaction between these players which is basically encompassed in the
actual process of TT (Djamal, 2010). Each key player in the innovation process should feel the
need to participate in the TT process in order to 1) enhltargarosperity 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.

The process of TT is dynamic, muléiceted and involves the interaction of multiple actors. In
order to achieve commercialization, there are key conditions or prerequisites that help
universities bemgaged in the process of TT. Such prerequisites include the following (World
Bank and OECD, 20E3d, &:

1. The availability of infrastructure and skills

The process of TT is not only dependent on the various hum and financial resources
devoted to researchut 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 compas and other organizations involved in the process.
Efficient communication and connection among the individual components of this
infrastructure or ecosystem should exist and at the lowest costs possible in order
produce the best results needed.

The esablishment of Technology Transfer Units (TTU) 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 contdon for universities to engage in TT concerns the conditions,
orientation, norms and incentives relevant to research. These inclimepBtterns

of r esear ch@Eemporyesoperinanentpossitions, full vs. part time), 2)
the levels of salarie (annual earnings, benefits, health insurance schemes,
incentives), 3}he working conditions (distribution between research, teaching, and
administrative work), and 4lhe available career progression and development
opportunities (early career researgiositions, 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, griuntesfort hat At h
career progression and research, a higher salary, and better working conditions
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increase interest in research careers and facilitate the recruitment and attraction of
talented or promising researchers, which should in turn increase the qéialit
resear ch WoddtBank amd ®ECD,(201Rc

3. The availability of funds
Financing TT and commercialization not only encompasses financing the processes
and infrastructure (TTUs, proof of concept centers, early stage R&D support,
licensing IP and @totype development, among others), but also financing the results
such as supporting joint R&D with industries and investment inafbifirms.

Financing of this nature usually falls within the following categoN®er{d Bank
and OECD, 2013b

Grantsi publicly funded vs. matching private sector funds with public funds

Loansi micro-financing vs. large scale loans

Equity Investments venture/seed/angel funds

Guarantee$ 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 firequire that wuniversities are
publicly funded research (subject to certain government rightsjyn spinoff

companies; select independently thehimeestors; procure goods and services

according to good commercial practices rather than more stringent public
procurement rules; and, hire and fire con
(Ibid).

This, however, is a sensitive issue given that most investments are funded by
taxpayers and thus clear and transparent regulation is vital.

As mentioned previously, establishing TT OfficedJmits (TTO or TTU) is a main mechanism

for promoting TT and commercialization of IP. In Lebanon, this is currently being applied at
AUB with the establishment of the Technology Transfer Unit (TTU) at the Office of Grants and
Contracts (OGC). TTU is respsible for managing invention disclosures and inventions from all
Faculties on AUB campus.

The main mission of the TTU is 1) to encourage and assist technological development at AUB,
2) to facilitate the transfer of IP to businesses and industries, 3n¢pilwentions and

technologies to the marketplace in an effort to generate benefits for both AUB and the
community.
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The functions of the TTU at AUB coincide with those set for the Office of Technology
Commercialization (OCT) seen at Texas A&M, as nmamed earlier. The main functions

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 betweeblic/private sectors, without compromising
academic integrity and principles (AUB OGC).

At the moment, there are two specialists in licensing, and transferring technologies from the
physical sciences, life sciences, and information and computer xidide also has a legal IP
advisor and business specialists and consultants.

In an interview conducted by Outlook, the official student newspaper for AUB, with the
university Provost, it was shown that AUB is still new to the concept of TT and
commerciakation. This is apparently a new frontier for regional universities and has proven to
be challenging. There was also mention of building incubators in the future but no further
information was provided (Shehab, 2014).

Therefore, AUB is lagging behind the race to commercialize innovation and monetize IP, in
comparison to other international universities, such as the University of North Carolina (voted to
have the best TTU in the % which way back in 2009 had already launched the Carolina
Express Liense Agreement to simplify the startup process of new companies based on
technology licensed from the university.

IPR Rationales.The importance of ptecting IP is highlighted by the both a soecidtural and
economic rationale.

Sociccultural Rationale

From a sociecultural perspective, there isiatural right and moral rationale behind the
protection ofiPR thatstems from the moral right to claii® 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 his/her creative energy and input but also the
invested financial capital made dyem.

Putting in placeeffective IPR protectionwill increasetheincentive for businesseso investin
R&D by removingtherisk of rapid imitation. Such protection therefore avoids infringements
and litigations.

Economic Rationale

On another note, these of patents, as a method of protecting IP, can serve to obtain financing
for R&D. To do this, the govanmert will needto revise IPR guidelinespeitaining to
govenmentfunded reseach, joint public/privae and academic/privateeseach, and in-house

52|p Advocate.orggommemorated the best university TT Offices in the United States.
http://www.ipadvocate.org/forum/topic.cfm?TopiclD=1@Becember 29, 2015)
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reseach by firms Govenmer canencourageuseof the IP systemby enhancingknowledgeof
all its elemens i nat only patents but also trademarksgeographickindications industrid
designsutility models tradeseaets,copyright andrelatedrights, and newvarietiesof plants,
nontoriginal databasesandrelevantaspectsof unfair competitionlaw.

Types of IPR.Theabove paragraphs bring forth the discussion of the different types of IPR.
Below are the main types of IPR.

1 Trademarks. AccordingtotheNl PO ( 1999) , a trademark i s 0:
identifies certain goods or services as those produced or provided by a specific person or
enterpriseo. Trademarks help consumer i den

encourages purchasingwer. Trademarks offer protection to the owner of the innovation
by making sure that he/she has the exclusive right to use it and provides them with the
right to authorize others to use it in return for payment. Usually trademarks operate on a
time frame btimay be renewed indefinitelyb{d). 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 formsof trademarks.

1 Industrial Designs. The ornamental and aesthetic appearance of an article defines it as
an industrial design. They can consist of #imensional or thredimensional shapes
with specific patterns, lines, and colors. The range of indugeggns 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 teigoods. 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 desigroisilpted 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.

1 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 small and medium scale
enteprises as well as private individuals.

1 Trade SecretsResearch, 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 agerscand 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 secests tonsiderable 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.

1 Copyright. IPR coverinditerary 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 suchgasntings, drawings, photographs and sculpture,
architectural works, advertisements, maps and technical drawings. Similar to the previous
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types of IPR, copyrights give the creators the exclusive right to either authorize others to
use the work or not, bag®n agreed terms
(Source: WIPO, 1997)

Perceptionof IPR. In 2009 the Arab Center for Development of the Rule of Law and Integrity
(ACRLI) conducted a studythat assessed the perceptions of respondents on the state of IPR in
Lebanon. The following pots highlight the main findings of the study (ACRLI, 2009).

- 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 &hlower 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 beinguite familiar» or «strongly familiar» with IPR
laws and regulations in the country

- 45% of respondents reported feeling fAoften
IPR protection and anpiracy efforts. This is particularly highlighted in the
entertainment industry ibebanon.

9.5.1.Software Piracy and IPR in Lebanon

Software piracy is extremely common in Lebanon and is in complete violation of IPR.
According to an article featuredilhTe Dai | y She&$&basecaBusn@s3d Softwaret
Alliance (BSA), an industrgroup representing the world's leading computer software
developers, ranked Lebanon in 36th place worldwide and fifth in the Middle East and North
Africa region (MENA) in terms of piracy rate in 2008 osses incurred by piracy were reported
to reach 49 nllion USD 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 textboaks},technology (mobile downloads,

internetbased piracy)P (IIPA, 2013).

The Lebanese governmgMinistry of Finance)ssued in 2000 th€ustomLaw (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, ief@Bs and computer programs

to the Lebanese market through illegal land or sea crossings that are not covered by customs
officers or local authoritiefHalawi, 2009)

IPR laws in Lebanon.Thereare 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 MOET are theauthorities responsible for
enforcing the copyright lawnd combating piracy in Lebanon (UNESCD09).

53 The study consisted of a sample size of 165 respondents (107 males, 58 females, -&geyeb2s old)
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Below is a brief sample of some of the existing IPR laws andaggns in Lebanon
(MOET, 201%; WIPO, 2015).
- Resolution No. 2385/1924 issued on January 17, 1924dnended by the law of

31/1/1946omMin dustri al Drawings and Designso
o ATr ade mad kBr an d arécaveredsnoArticles 10810
o Al ndust r i arecoesedin Articlesol1114
- Law No. 240/2000 of 2000 ofi P a t e Ihcowers enforcement of IP and related
laws, industrial property, IP regulatory body, layout designs of integcaiaudits,
inventions, plant variety protection, transfer of technology and trade secrets
- Law No. 75/1999 Articles 89, 91 and 92n fiProtection of Literary and Artistic
Pr o p et dowers the copyright law
- LawNo . 69/ 20 of MRights oPC3ead 01r9s6 9 fo nMuiis i ¢ a | Wo r
- Circular No . Al 1/ 4 of MRatectiod 6f Conthuted Brograms aifid
Fight against Piracyo
- CircularNo. A/ 1/ 5 of Nitgctiod bf Literarp, Amistiop and A
Scientific Worksbo

Despitethe soundregulatoryframework,the IPR systemin Lebanonremaindargely unused
by enrepreneursand academicgjuein part to the costs anccomplexity of thepatenting
processes.Because ofeal andperceivedbariersin usingthe system,SMEs oftenuse
alternativemears to proted their innovations including seaecy, exploitationof leadtime
advantages, movingpidly upthe learning curve, use of complementey sales andsavice
capabilities technicd complexity, as well asongoinginnovation relationshipsbasedon
trust anduseof trademarkgo differentiate their products from thoseof imitators. Even
universities angbublic R&D institutes,which hawe the resouces to produe valuabke
intellectualpropety, lack the frameworkandexperienceo properly control andmanagetheir
innovations. Fomalrulesare, howeve, beginningto be adopted.

MOET has been deployirg huge effort in the lag few yearsto disseminatea culture of IP
through a variety of initiatives and activitiesincluding seminarsconfaencesandcampigns
on IPfor entrepreneursandSMES; guideson variousaspects ofP for entrepreneursand
SMEs.

Despitetheseefforts the following evidencehas beencollected:
According to astudy consistig of asurvey of 475 industrialenterprisesconductedby the CNRS
in collaborationwith the World Bankbetween2012and2013:
U 4% managdto registe patens with specialized_ebaneseagencies durin@0102011
U Arourd 3% were repored as having appliedto register patentscovering their own
innovations with authorties outsidelLebanon
U 5% of the enterprisesaking partin the suveywererepored as having licensel the
right of utilizing innovationsthey hadproducedto other enterprises
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The numberof SMES in Lebanonis estimatedat 170000,amorg them only 291 patens were
filed in 2012 and304in 2011. Thesenumbersare very low confirming theresults of the
suivey mentionedabove. Knowing this, there clearly are a number of hindrances to patenting,
and ultimately the progress of innovation. Such factors aee bie€low.
U Peaceptin tha acquirirg and maintainirg IPto betoo costly andourdensome
Lack of awarenessn behalf of creators athe intellectual valueof their ideasor
product and undeestimation of the benefis of registered rights
High costs formonitoring andenfarcing IP rights
Lack of trust inthe enfarcementof rightsandin thelegal system
Relianceon informal methodssuchastrust andlimited information

Lack of creativity in the productian due to limited innovative capacity
High levels of informal enterprises

c:

[ et A eI ent-EN en

Lebanese SMEsreclearly 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 proteat 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 knogéednd innovative technologies

The generation of knowledge asdphisticated technologies require huge investments affordable
only by large firms such as multinational pharmaceuticals. Smaller firms have no choice but to
collaborate with other source of new knowledge such as universities and research centers. The
probdem 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 cogribet dots between the two

worlds is quite a complex task that cannot occur naturally or 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 pesses involving a variety of actors and participants where

IPR is playing a central role

Theseobservationshighlight the dilemmaof IPR in Lebanon.On oneside protectionis
neededo encouragdusinessg investirg in innovatian on the othe sidereseach and
developmetis by natue open to cooperatiorand keen to makediscoverig and innovatian
diffused

Knowledge and Technology Transfé&fT(T) remains the weakest point of the LNIS. We will
discuss below theolte of IPR in in facilitating KTT and what 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 anektablishment of

fast prototyping and innovation experimentation labs.
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Rationales for aSet of Policies to Support KTT. More concretely, the key functions to be
performed so as to achieve an efficient transfer of technology between the knowledg@igenerat
and the market users are the following:
1 Initiating efficient communication between the two sides through 1) discussion forums,
2) information exchange platforms, 3) seminars and conferences. These activities help
increasing the opportunities to meetlameate friendly or professional connections and
relationships. It is part of the informal type of initiative that rersaistrumental in
putting in place strong sustainable bonds.
1 Promoting collaboration through 1) associations including researcheenttagreneurs
2) awarding successful collaboration 3) matching funds to initiate seed projects allowing
both side to learn how to collaborate and build joint teams
1 Building trust through formal agreements and protective measures such as 1) facilitated
pakenting procedures 2) natisclosure agreements 3) simplified legal contracts 4) clear
licensing schemas. These elements are very important to put in place especially in a
country such as Lebanon or any developing country lacking the culture and traflition o
strong collaboration between universities and industries, researchers and entrepreneurs.

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

Technology Transfer Units and the National OfficeWe have seen that AUB has just started

the implementation and experimentation of a Transfer Technology Unit. This measure should be
generalized to other universities. These units shouldbelinated by a national office. Suc
coordination is instrumentagiven 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 resehers.

9.6.1.National Technology Transfer Office (NTTO) in Lebanon

ESCWA, in partnership with the CNRS, launched a project (M%) to strengthen the

capacity of selected ESCWA countries, including Lebanon (Morocco, Egypt, Oman and Tunisia)
and to ceate an enabling policy environment for R&D and the commercialization of research
results. This encompasses the establishment of an NTTO in each of the five selected countries.

ESCWA has identified a number of problem areas that call for the creasoctofin 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 promot&R and modernization as well as the broken cycle
between universities, research and industries. This, combined witongpetitive production

sectors (industry, agriculture, healthcare, technology, etc.), harbor the overarching problem of
the increase ithe number of deprived and underutilized youth in those Arab regions.

It is for these reasons that required steps need to take place in order to boost competitive

production economies to ultimately Aadignify
This is achieved by 1) establishing NTTOs with their related systems and enabling policies and

86



2) establising university and research centers that work to integrate IP and TT policies into their
staff and faculty evaluation and promotion proceedingC{iZ8, 2015).

According to the Innovation Policy Platforthe common role thahe NTTO shoulglay is to
bridge the gap between research and innovation by assisting universities and public research
organizations in managing their IP. This main role feettsmore specific functions as stated
below, with their corresponding channels of knowledge activities

Establishing relationships with firms and community acto@ontract Research

Generating new funding support from sponsored research or cogapfortunities

Consultancy

1 Providing assistance on all areas related teepreéneurship and PIncubator
Facilities

1 Facilitating the formation of universitgonnected companies utilizipyblic research
organizatiosdtechnology (startip) and/or uniersity people (spioff) to enhance
prospects of further developménSpin-off and Startup Companies

1 Geneating net royalties for the public research organizatamscollaboratingartners

Licensing andPatenting

)l
)l

(Innovation Policy PlatformTechnobgy Transfer Offices, Policy Brigip date availablé

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

T For Universities: creating incentives for reselirs tocollaborate 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.

1 For CNRS and MoEHE. Introducing a new type of PhDs calledlugrial PhDsconducted
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 Docs to find a job. This type of Ph€m 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 CIRRAS implemented in the
eighties.

1 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.

1 For BDL, creating collaborative research centers. Collaborative research centetebav
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 findydee early stages of the
innovation chain. BDL has been supporting indirectly the entrepreneurship and startups
ecosystem through the establishment of entities such as thehitonTech Hub, it can

54 CIFRE stands for Industrial Agreement of Training through Research, it is a doctorate fellowships program in
France for foreign studentbt{p://www.anrt.asso.fr/fr/espace_cifre/pdf/cia.pdf retrieved on February 16, 2016)

87


http://www.anrt.asso.fr/fr/espace_cifre/pdf/cifre-en.pdf

similarly support vehicles and instruments to agbistresearch and innovation cestsuch
as fast prototyping labs, specialized labsgnhance theniversityindustry collaboration.

10. Access to FinanceFinancial Instruments in Lebanon

The most importariaw issuedoy Banque du Libars the Grcular 331 and its amendment.
Circular No. 33lwasissued on Aug. 22, 2013. Its objective is engage Lab#mlnowledge
economy, boosttartups and entrepreneurship and create the right ecosystem to sustain their
activities.BDL cannot intervene directly. Its policy éhanneled through the Lebanésaking
system.

According to the circular, the total participation of any bank in-sastmay not exceed 3% of

the bankés capital, pr ovi dnglestatiup doesmatexceed i pat i o
10% of the aforementioned 3%. Thus, commercial banks must invest in at least-tipsstfrt

they want to benefit from all the facilities provided to them by BDhe equivalentof upto

$400million will be injectedin this sectotin thecoming 7 years.

Banks wishing to finance such companieswill bendit from intereg-freeloans rom BDL
guaranteeingupto 75% of banks i@ivesmentfor a maximum period of 7 years.

Banks can ownup to 80% of thec o mp aacapital(sot exceedng 80%) for the entire duration
of theloan. Thecompany should be a L ebanesejoint stock company with nominal shares. The
bank should liquidateall the sharesit owns by the end of the maximum loan period (7 years3.

According to some expertdie main olstacle is that Lebanebanks 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 bank
financial assets, particularly in Treasury bonds and the administration of loans, imposing an
approach that contradicts with the principfanitiative and risktaking (Nader,2014).

Another obstacle is that banks avoid small investments, given their cosbablg tmaking it not
worth the effort. This contradicts the spirit of Circular No. 331 #ivas at encouraging staups
and the entrepreneurial spirit.

However, the incentives offered by BDL were enough to push the banks to find appropriate
means to oueome obstacles by creating specialized investment funds to seize the opportunity.
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Below is a table showing the most importanancial instruments in Lebanon atigkir main characteristics.

Table 15: List of major financial instruments in Lebanon with description of business modeinvestment amounts, targeted sector/industrynumber of supported
startups and covered stage of development

VENTURE CAPITALS / FUNDS

Name

Description/Business Model

Total Investment

Sector/Type of

Number of Supported Startups/

Amount (USD) Industry Targeted Covered Stage of Development
Follows the classic VC model 500K Technoloy 8
Take stakes in tech startups in (given range of
exchange for cash 100K-600K) Covers Seed and Early growth stage fo
20% equity scheme startups in Lebanon

Later stage for startups outside Lebang
(Dubai, Madrid, US)
B&Y Division One®® (Fund) 50M ICT 10
Status: New Local Investment for Seed Stage
1.B&Y Venture Partners | Release Date: September 2016 Foreign Investment for Growth Stage
Local Investment (70%)
Foreign Investment (30%)
Joint ventue with Broadgate Adviser
- Hybrid investment tooh raises
capital from banks and private
investors
Under BDL Circular 331
2. Berytech Fund Il Open Door Meeting approach Up to 70M ICT, digital content, 126

10-45% equity scheme fashion, renewable 1. Instabe&A 4M (equity
Follows the Circular 331 exclusively| Give startups 300K | energy, industrial investment)
Applies caeinvestment 3M (depending on design, life sciences 2. LoopA 2.5M

the case) and medical technolog; 3. CCCA 2M

55 Business News Lebanon. (2018gfi and Jisr to raise $50 million for ICT VC fur@B August, 2016. Retrieved on September 5, 2016 from
http://www.businessnews.com.lb/cms/Story/StoryDetails.aspx?IltemID=5610

56 Business News Lebanon. (2Q1Berytech Fund invests $20 millicBhikrallah Nakhoul, December 14, 2015. Retrieved on September 26{rao16
http://www.businessnews.com.lb/cms/Story/StoryDetails.aspx?ltemID=5275
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Accelerabr stage (above Seed Stage ai
above Series Ap startups tht are
already in operation

4. Et3arrafA 2M
5. Ounous& 2M

Startups witHess than 2M

Investment:

Mobinets
Cinemoz
Element*n/Scriptr
Slighter

Atbaki

Appdater

Yalla Play

6.
7.
8.
9.
10.
11.
12.

3. Insure and Match
Capital (IM Capital)

2-3% up to 20% equity scheme

Supports Qualified Early Stage
Businesseand Investments

Core components:

- Matching Capital A match
investors with businesses and funds
- Guarantee Equity A provide
insurance for the investment made
the investors

- Support Programs & Technical
AssistanceA capacity building for
the ecosystem

Backedup by USAID and funded
by Berytech

Not specific toBDL Circular 331
regulations

Nonindustry specific

Matching Capital: 6

Fantascope Productions
Speed@BDD

MEACOR
ScoopCity.com
Element"n

L 6 At dulMiele r

Equity Guarantee: 1
Seeders Masterclass for
Business Angels (MBAY'

ogkrwpE

OO

)

<

Status: New
One year program for Early
Stage startups

Investment in 23 micro and
SMEs

50K-100K USD
investment (50%
guaranteed by IM Capital)

4. Middle East Venture

4 mains funds:

Approx. 120M

Software and ICT

28

57 Berytech. (2016)Towards a network of qualified Lebanese Business Angels: SeederdeiBidved on September 5, 2016 frbttp://berytech.org/towareanetworkof-
qualifiedlebaneséusinessangelsseedersnba/
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Partners (MEVP)

2 local Building Block Equity Fund

Including for the year2016 MENA

(BBEF) andIMPACT Fund MEVF=10M Startups

2 regionat Middle East Venture MEVF | =32M - The Luxury Closefy, 7.8M,

Fund (MEVF) and MEVF I BBEF=15M Series B

IMPACT Fund = - KlangooA 2.5M, Venture
10-30% equity scheme 70M - Scriptr.ioA 4M, Series A
(Lead)
- Volt A 225K, Seed
Early Stage and Growth vestments
Series A and Series B Stages
Note: Rare cases with Seetb§e
depending on interest in the startup anc
its potential
5. Cedrus Ventures VC and Private Equity 50K-500K Nonrindustry specific | Growth Stage w@rt-ups or established

Seeks IRR (Internal Rate of Return)
of 15-25%

businesses with high potential

Description of other services:
Business assigtae and coaching. In
some casesechnical assistance and

coaching
6. Leap Ventures Founded in 2014 Investments reach Innovation and 47
Growth Fund between Technology Including:
2.5M and 1 - InMobiles
15 to 40% equity Up to 12M through - U-TurnA 10M, Series B
partnerships - Keeward
Invests inGrowth Stage startups - Energy24

Round 1 Closing at:

71M Series B stage staps
Expected Round 2
Closing:80M
7. Cedar Ventures Financial advisory/constfig and 150M-200M Healthcare Services Invests in funds (including early stage

investment banking firm

Life Sciences and
Information Services

focused funds) andot Startups

58 Series B Stage: Series B is second round of financing gtprequity investors or venture capitalists
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Raises debt and equity capital for
companies

100M (early stage)

Technology

Life Sciences (medical
devices, drugs,
healthcare information
technology)
Healthcare Services

2M (Private Equity)

Manufacturing
Consumer Products
Recurring Revenue
Service Businesses
Professional Services
High-value distribution

businesses
8. MedSecurities Brokerage
Investment Product Development
Debt and Equity Private Placements
Under BankMed
Azure Fund>® 30M Fashion
Design
Technology
9. Middle East and North | Funder: USAID Total Fund: 225M Norrindustry specific | Early Stage
Africa Investment Fund Managing Partners: IM Capita
Initiative Il (MENA 1) Covered Countries: Lebanon and th{ First 5 years (out of
region (ex. Jordan) 20-year program):
15M
10. Phoenician Fund | Seed investments 50M Fintech
Healthcare
e-government
11.Lebanon Seed Fund Target Size: 20M
Ticket Size: 200K
500K
12. Fonds d 06 Financial support fund (bridges Starting Budget: Not specified? SMEs
réalisation et financing gaps) 500K
déorientatio Eligibility:

Loan)

Established by the CCHBML

Maximum Loan to

FARO supports entrepreneurs who plat

YExecutive

Magazine.

(2015). The

http://www.executivemagazine.com/specia¢port/the411-on-331

411 on

331:

Whi | e

t le.eRetéeved anvSepteimberes5n2016 &am

i nvest men]
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with the supporof Berytech and
other groups
Providessubsidized technical suppot
for business devepment and
financial expertise

SMEs: 20K

Max. 1% interest

to introduce or have:

- an innovative product or service
- an innovative way to deliver a product
or service

- an innovative business model

- at least one European or Mediterrane
partner to realiz¢he project

13.Wamda Capital Fund

VC Firm

Dubatbased

2M-5M

Technology
Technologyenabled
companies in the
MENA region

108! (none in Lebanon)

Early stage, growth-stage, and
startup investments

BANKS / FINANCIAL COMPANIES

Name Description/BusinessModel Total Amount Sector/Type of Supported Entities
Financed (UsD, unless | Industry Targeted
indicated otherwise
1. Al-Mawarid Bank Lebanese joinstock company with | Target $ze: 400M Not specified SMESs, young entrepreneurs
nominal shares, operating in the
0Knowl edge Econo
YOUTHinc. Initiative
- Investment in emerging startups ar
young entrepreneurs
2. Bank Audii SME 2 Types of Products under SME Amounts dependent | Not specified SMEs and businesses

Banking

Banking:

1. TransAct Packages

Nonlending categoryallows clients
to manage day to day banking
transaction; benefitdfrom
preferential conditiogand generous
reward program

2. Finance Package

- Power Cards

on type of product
taken

60 CCIA-BML: Chamber of Commerce, Industry and Agriculture of Beirut and Mount Lebanon
61 Wamda Capital Fund funded startups:
In the UAE: Carma, Compareit4naem, Arabia Weather, ShopGo, The Luxury Closet, Careem, Mumzworld, Kharabeesh

In the USA: Little Bits
In Jordan: Jamalon
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- POS Cash Assistance

- Empower Card

- Premises Loan

- Business Loan

- Kafalat Loan(discussed below)

Examples of Services Provided:
Expanding or renovating premises,
purchasing equipment amdachinery,
buying goods and raw materials, investil
in future plans, buying a franchise or
license, executing payments, paying
salaries and settling rents

3. Kafalat SAL Financal company Amount dependent | Industry SMEs

on the type of loan | Agriculture

Gives access to commercial bank | program Tourism

funding to SMEs Traditional Crafts
Example: High Technology

Provides loan guarantees to SMEs | Kafalat Startups and
Innovation Program

75% is owned by the National A tofinance Fixed

Institute for Guarantee of Deposits | Assets and Working

25% is owned by 50 Lebanese bank Capital Needs
A 650M LBP

Any commercial barfé operating in | A Up to 7 years loan

Lebanon can be approachedapply | duration

for a Kafalat loan guarantee.

Programs under Kafalat:

- Kafalat Basic

- Kafalat Plus

- Kafalat Innovative

- Kafalat Startups and Innovation

- Kafalat Agriculture

- Kafalat Energy

- Kafalat iISME

4. BLC Invest Private Equity 6M Food and Beverage, | 8

Services, Technology,

(Names not specified; includegleo-on-

62 Examples of banks that provide a Kafalat loan guarantee: Bank Audi, Bank of Beirut, BanqueHrdragaise, BLOM Bank, Fransaban&mmal Trust Bank, BLC Bank,
Lebanon and Gulf Bank, SGBL, Lebanese Swiss Bank, Credit Bank, Citealitais among many more.
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Light Industry and
Utilities

demand, augmented reality, software
development, applications, healttre, e
commerce, and services)

Growth Stage

5. International Finance
Corporation (IFC) 1
Agence Francaisale
Développement (AFD)i
BLC Bank®3

Jointguaranteethrough a risk
sharing facility MENA SME Risk
Sharing Facility)

Loans granted by BLC Bank

5M

About 20%of the loans
will be earmarked for
womenowned SMEs

Not applicable

63 Business News. (20163LC gets IFC and AFD support for SME lendighikrallah Nakhoul, September 30, 2016. Retrieved on Oc&)#016 from

http://www.businessnews.com.lb/cms/Story/StoryDetails.aspx?ltemID=5701
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