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This report is the outcome of a UN Development Account (DA) project on “Establishment of National Technology
Transfer Offices (NTTO) in Selected ESCWA member countries (Egypt, Lebanon, Morocco, Mauritania, Tunisia, and
Oman)”. The project aims to enhance national innovation system capacity through updating related legislations,
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relevant governmental actors.
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road map towards effective implementation.
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Chapter 1
Analytical View of National STI System

Section One: Descriptive view of National STI System

1. Introductory Insights: The Main Scene

Innovation is an outcome of development and operation processes that pass beyond possible local barriers, either
barriers presented during the research and development (R&D) cycle or those presented through the interaction with
other sources of knowledge '. Innovation system includes “system actors” which are mainly research performing
organizations, local authorities, industry, business and civil societies, and “system activities” which include R&D
performance, diffusion of new technologies or the new use of existing technologies, know-how practices and human
resources’ development?. The system actors in addition to the system activities produce the desired outcomes and
impact (Figure 1). The desired outcomes could be short-term or long-term outcomes based on the creation of jobs,
economic growth, inclusiveness and greater equity, while the impact can be realized by direct effect on the community
through the local prosperity, culture change, global influence and research leverage®. The system actors and system
activities need a strong linkage that acts as a necessary catalyst. The linkage could be perfectly noticed within an open
innovation environment through effective licensing, contracts and legal agreements, innovative collaboration and
public-private partnerships, co-publications, competitive grants, etc.*

In developing countries like Egypt, it is quite noticeable that the major defect within the national Science, Technology and
Innovation (STI) system is the weakness of the linkage process, which could lead to system failure without immediate local
or national interventions®. There are many determining factors that focus on knowledge interactions within the national
system of innovation, those are mainly focused on industry involvement, government interventions, social impact and
magnitude of market uptake of knowhow and technological solutions®. Within any national innovation system, the
functional STI policy instruments are essential at the country level with modern application of triple-innovation-helix of
innovation’. Although some attempts have been made in Egypt at the level of research institutions to visualize and utilize
local capacities, assess competencies and set operational plans that could boost the innovation system, yet the process
of transformation of knowledge into real market value was marked as a real weakness; hence it puts more emphasis on
the importance of having a comprehensive evaluation of the current status®. The systematic process of visualizing and
assessing local competencies is an operation prerequisite of any national innovation system °.

" J.M. Bermejo Ruiz, C. De Pablos-Heredero, An Analysis of the Spanish Science and Technology System, Procedia Technology,
Volume 9, 2013, Pages 511-517, ISSN 2212-0173, http.//dx.doi.org/10.1016/j.protcy.2013.12.057.

2 Henry Etzkowitz, Loet Leydesdorff, The dynamics of innovation: from National Systems and “Mode 2" to a Triple Helix of
university—industry—government relations, Research Policy, Volume 29, Issue 2, 2000, Pages 109-123, ISSN 0048-7333, http.//dx.doi.
0rg/10.1016/S0048-7333(99)00055-4.

3 Pavitt, K. (1995). «National Systems of innovation: Towards a theory of innovation and interactive learning: Bengt-Ake Lundvall
(Editor), (Pinter, London, 1992) pp. 317, £45 (hardbook) ISBN 1-85567-063-1.» Research Policy 24(2): 320.

4 Phil Cooke, Regionally asymmetric knowledge capabilities and open innovation: Exploring ‘Globalisation 2'—A new model of industry
organisation, Research Policy, Volume 34, Issue 8, October 2005, Pages 1128-1149, ISSN 0048-7333, https.//doi.org/10.1016/].
respol.2004.12.005 .

5 Omer Tugsal Doruk, Ergtil Séylemezoglu, The Constraints of Innovation in Developing Countries: Too Many Barriers to Start

ups?, Procedia - Social and Behavioral Sciences, Volume 150, 2014, Pages 944-949, ISSN 1877-0428, http.//dx.doi.org/10.1016/].
sbspro.2014.09.106.

5 OECD (2010b), Measuring Innovation: A New Perspective, OECD Publishing.doi: 10.1787/9789264059474-en

7 Henry Etzkowitz, Loet Leydesdorff, The dynamics of innovation: from National Systems and “Mode 2" to a Triple Helix of
university—industry—government relations, Research Policy, Volume 29, Issue 2, 2000, Pages 109-123, ISSN 0048-7333, http.//dx.doi.
0rg/10.1016/S0048-7333(99)00055-4.

8 Ghinolfi, D., et al. (2014). «A model for Southern Mediterranean research institute self-assessment: A SWOT analysis-based
approach to promote capacity building at Theodor Bilharz Research Institute in Cairo (Egypt).» Arab Journal of Gastroenterology
15(3-4): 92-97.

9 Mike Hobday, Howard Rush, Joe Tidd, Innovation in complex products and system, Research Policy, Volume 29, Issue 7, 2000,
Pages 793-804, ISSN 0048-7333, http.//dx.doi.org/10.1016/S0048-7333(00)00105-0.
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Figure 1. Hypothetical view of system interactions (figure constructed by the author)

The hypothetical finding of this analytical view suggests a system failure which is mainly due to the weak linkage
process between knowledge creation and knowledge utilization. Egypt has well recognized capacities in the
knowledge creation, proved by the scholarly outputs, number of research institutions, number of researchers, number
of inventions developed by Egyptians (based on issued patents and innovative ideas submitted to local competitions),
and the field weighted citation impact of high strategic research fields. On the other side, the market uptake potential
and the diffusion of knowledge are not in a similar position. The clear defects are clear in the linkage processes of
the national innovation system. Egypt has a well-established research and innovation system where all the actors are
present. Moreover, the system is not only complete regarding the basic functions but also shows a good potential to
contain development plans.

Based on the innovation assessment of 3000 Egyptian firms conducted by the Academy of Scientific Research and
Technology (ASRT) innovation survey in 2013 and the Fraunhofer innovation survey in 2009, Egyptian firms are not
likely to be partnered in R&D activities with local universities and research institution. In this regard, the 2009 survey
revealed similar results to 2013 survey where more than 92% of the Egyptian businesses stated that they are neither
using universities or science parks, nor governmental or public research institutes as a source for information. It is
therefore becoming more demanding to construct national innovation policies to enhance the linkage process. Only
31.5% of the innovation active enterprises perform extramural R&D, and no more than 32.4% use the acquisition of
external knowledge, by cooperating with external partners, including other enterprises or R&D institutions, in order
to implement innovation activities. More than 90% of public research and innovation programs do not target Egyptian
industry. The recent innovation survey revealed also that only 1% of Egyptian firms benefited from public research
and innovation programs.
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Figure 2. Graphical presentation derived from Egypt STI 2007 Plan




The STI 2007 Plan utilized an integrated approach through several components of the plan, including public support of
basic sciences and applied and technological sciences (figure 2). The strategic priorities as identified by the Supreme
Council of Science and Technology in 2007 are Energy and Renewable Energy, Health with specific emphasis on viral
hepatitis, Information Technologies, Water and Environment. The plan emphasized special support to frontier sciences
including nano-sciences and Microelectro Mechanical Systems in addition to empowering industrial technologies like
textile, oil and pharmaceutical technologies. Information and communication technologies (ICT) was considered as
a horizontal strategic focus. The operational plan has set of relevant initiatives and programs. These programs were
implemented by executive and funding bodies including the ASRT and the Science, Technology and Development
Fund. This operational vision was built linear and static. Although significant progress and achievements have been
realized, especially in ICT, viral hepatitis and renewable energy, yet the plan does not prove to meet the intended
goals. One of the strategic objectives of this plan was to increase the private sector contribution in Gross Domestic
Expenditure on Research and Development (GERD) by 3 folds (30% of total GERD), which was not achieved. Moreover,
an ambitious target was to reach 2% of GDP on GERD by 2015.

2. System Characterization and Public Actors

Egypt national STl system is characterized as a vertical centralised hierarchy with higher domination of public sector.
The main scientific productivity and scholarly outputs are coming from public universities and research institutions.
Currently Egypt has 17 public universities, 19 private universities and 198 research centres™. Higher education
establishments are supervised by the Ministry of Higher Education while the research institutions are supervised by
Ministry of Scientific Research, but limited to only 11 research institutions/ centres. The other research institutions
are either private centres or state-owned centres which are supervised by other 11 ministries; including Ministry
of Agriculture, Ministry of Health, Ministry of Trade and Industry, Ministry of Transport, Ministry of Investment and
Ministry of Communication and Information Technology. The large research organizations in Egypt have also several
research institutes; as an example the Agricultural Research Centre at the Ministry of Agriculture has 16 institutes
and 14 central laboratories, while the general organization for teaching hospitals and institutes at the Ministry of
Health has 9 research institutes. The private research centres and institutions are significantly lower in numbers
when compared to public research institutions. All research centres and institutions are being recognized under the
umbrella of the Supreme Council of Scientific Research Centres and Institutes.

One the clear features of the system characterization is the availability of large number of public research performing
organizations and very low number of private research performing organizations. During the 80s, many developed
countries like United Kingdom, Sweden and Netherlands took measures to limit the number of public research
organizations by merging them with universities or other research institutions, or by privatizing them. This approach
has been debatable in several studies and someone might argue its feasibility and impact in Egypt. However, with
this large number of research institutions and given the incoherence coordination since they are affiliated to different
ministries, there are clear overlap and probably duplication of efforts. As an example, the National Research Centre
at the Ministry of Scientific Research in Egypt has a well-recognized division for agricultural and biological research
while the Agricultural Research Centre at the Ministry of Agriculture has specialized research institutes focusing on the
same research lines. Similarly, the general organization for teaching hospital and institutes at the Ministry of Health
which has specialized medical research institutes that overlap with other research institutions under other Ministries,
namely Ministry of Scientific Research (MSR) and Ministry of Higher Education. Hence, these public institutions follow
similar, if not the same, research lines utilizing public fund. In this respect, although it is not recommended, upfront,
to follow the approach of some developed economies, a flag is raised for the consideration of necessary enforced
coordination measures.

The fact that “more research institutions and larger number of researchers do not necessarily mean enhanced impact”
needs to be widely promoted among Egypt STl policy makers, and attention should be more given to the optimization of
performance and research governance. As an example, the Agricultural Research Centre at the Ministry of Agriculture
has more than 10200 full-time-equivalent (FTE) researchers while the National Research Centre at the Ministry of
Scientific Research has 4500 FTE researchers. In comparison, research organizations in developed countries like
Fraunhofer research organization in Germany has total number of employees 23000 (including researchers) in all its
institutes, while Pasteur Research Institute and the National Institute for Agricultural Research in France have each
less than 2000 employees. These facts raise attention to the importance of research governance and optimization of
performance rather than increasing the number of research centres and accordingly a better allocation of resources.

19 Ministry of Higher Education in Egypt, <Publication,. N.p., 2015. Web. 9 Oct. 2015, from http.//www.egy-mhe.gov.eg/en
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It is worth mentioning that the system characteristics were different in late 1960s and 1970s. For many years, all
research institutions in Egypt were under the supervision of ASRT. The organisational bodies and strategic planning
councils were also part of ASRT. The Academy at that time was directly reporting to the Cabinet. At that time, policy
planning and implementation were perceived as quick and effective. On the other front, Egypt had at that time fewer
number of research institutions, significantly lower number of researchers, technology enablers and innovation
support actors.

One of the clear findings of ASRT’s recent evaluation and monitoring study is the incoherence STI policy alignment
at the ministerial levels and accordingly the Cabinet. The Higher Council of Science and Technology (HCST) and the
different specialized councils do not significantly share budget decisions. It is quite clear that the parliamentarians are
not involved in the STl development process, and in this context, HCST in addition to other specialized councils are not
playing a significant role in the development process of new legislations and laws (More clarifications are presented at
the STI policies section). Moreover, measures for policy and strategy application by research organizations are clearly
missing. Strategies and technological roadmaps formulated by the specialized councils at the ASRT are not binding,
the same for the policies developed by the Ministry of Scientific Research. Public financing of research institutions
are not based on clear evaluation and performance measures, nor clear future development plans. The main funding
agency in Egypt, the Science and Technology Development Fund (STDF), has announced in 2008 supporting the STI
priorities defined by the HCST. However, the level of getting policy and strategy in practice is questionable.

2.1 STI Management Architecture
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Figure 3. Graphical Presentation of STI main components (by function)™.
2.1.1 Policy making

The main body responsible for setting up national policies and perform nationwide coordination is the Ministry of
scientific research (MSR) in cooperation with ASRT. MSR is responsible for the policy setting, putting the means
that lead to effective scientific research and innovation, and promoting best services and environment for Egyptian
researchers, in addition to strengthening relationship between universities, research institutions and industry. MSR
is also supervising the government’s investment in science and innovation as well as in essential infrastructure.
However, when it comes to government’s GERD, and as mentioned above, MSR is only responsible for the 11 research
institutions. Other ministries in Egypt supervise the government’s investment in their research institutions, where the
public expenditure in scientific research is distributed among several ministries.

Ministry of Higher Education (MHE) is supervising all higher education system in Egypt. Higher education
establishments are significantly large in numbers when compared to neighborhood countries. Based on MHE report
in 2009, 36 universities were functioning in addition to higher institutes. Higher education establishments have large
number of affiliated research centres in addition to educational hospital and vocational training centres. MHE is
playing an important role in fostering research and innovation. In 2003, MHE established a dedicated unit “Projects
Management Unit” to support, supervise and monitor the higher education performance. Currently, this unit provides
grants and financial support to graduation projects in addition to capacity building initiatives. Moreover, MHE, through
its “Consultation Fund”, provides financial and technical support to initiatives that aim to bridge the gap between
industry and academia.

" Data derived from ASRT evaluation and monitoring study 2015
2 Ministerial agreement in 2015 stated extra support for establishing university-based incubators




As stated above, other ministries are playing an important role in the formulation of national innovation policies
including Ministry of Trade and Industry (through the Industrial Council for Technology and Innovation, in addition
to the Industrial Modernization Centre), Ministry of Agriculture, Ministry of Irrigation, Ministry of Investment and
Ministry of Communication and Information Technology.

Industry unions and chambers are important key players in the policy setting, although they did not participate
significantly in the past decade. Ministry of Trade and Industry has an important role in engaging all stakeholders in
the STI policy reform, and HCST is an important platform that could support these endeavors.

2.1.2 Strategies, technological roadmaps and foresight

The think-tank component of Egypt STI policy setting and strategies formulation is represented by ASRT. ASRT is
the technical arm of the Ministry of Scientific Research with respect to the design and implementation of national
programs, designing national STI strategies and roadmaps. ASRT is a national authority that provides a public
service by ensuring independent and unbiased assessments of the sciences. It is the national house of expertise
which brings together outstanding Egyptian scientists and experts from universities, research institutions, private
sector, NGOs, policymakers and prominent Egyptian scientists in diaspora, to deliberate about the problems of the
country, and propose and carry out scientific studies and strategic plans to tackle these problems. ASRT hosts the
Egyptian Sectorial Councils, consisting of sectorial groups of eminent professors in various fields, and tasked with
implementing strategic analysis, foresight, and intelligence creation (Recently, ASRT has applied the Intelligence
Synergistic Information System for effective foresight studies). ASRT has also within its structure, the national patent
office, the national innovation and invention development agency, national STI studies’ unit, and the national IPR
Helpdesk. ASRT coordinates the national network of Technology Transfer and Innovation - a funded ASRT-network
of 35 institutions including industry, universities and different ministries. ASRT has a wide geographical coverage
in Egypt with more than 7 regional centres providing local and remote support. These regional centres provide
R&D services and technological solutions in its localities, in addition to extending basic functions of ASRT to the
surrounding community. Further, ASRT hosts and coordinates the UNESCO Regional Centre for Bioethics and Ethics
in Science and Technology.

2.1.3 Organisational bodies within the policy making

The Supreme Council of Scientific Research Centres and Institutes is hosted at the MSRT. The council’s main mandate
is to ensure the harmony of research activities and synergy when applicable. The council extends its activities to
cover research institutes that are affiliated to MSRT in addition to other public research institutes, and assists the
government and Cabinet to coordinate and implement a reform strategy at the national level.

The Supreme Council of Universities, the Central Administration of Al-Azhar Institutes and the Supreme Council of
Private Universities are the organisational bodies for higher education in Egypt. These councils are supervised by the
MHE and have the mandate of setting up roles and national policies in addition to harmonization and coordination
of activities. Further, the National Authority for Quality Assurance and Accreditation of Education is an independent
entity and responsible for developing quality measures and ensure the in-process control of higher education system

in Egypt.

2.1.4 High level steering and advisory boards

In2007,the HCST was founded and promoted as the highest consultative body for priority setting and policy orientation.
The council has a consultative role and it is headed by the Prime Minister and have different members including 8
ministers and 9 scientists who are mostly representing the Egyptian experts abroad. Although the council stopped its
activities since Egypt 2011 events, its reactivation has been reported by several policy makers. Based on literature and
strategic documents review, the main tasks of the council are: to enhance the coordination at the ministerial level for
deferent strategic initiatives, development plans and policy setting, and, to create commitment to implement actions
at the ministerial levels, mobilize resources when necessary and review short to long term strategies for social and
economic development.

In September 2014, the Egyptian President issued a presidential decree forming an advisory council of eminent scientists
and experts. It reports directly to the President, and aims to provide a strategic vision for the country and advisory
opinions on development projects. The council has Egyptian experts in education and scientific research, mega projects
development, energy, agriculture, geology, information technology, economy, health and pre-university education.
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In early 2015, the Egypt President issued another presidential decree to establish four specialized councils focusing
on economic development, foreign policy and national security, education and scientific research, and community
development. The education and research council is responsible for providing consultations in the policy reform for all
different levels of developmental education, as well as the research institutions. The economic development council
is set to study economic policies that can lead to enhancing industrial production and the best use of resources. The
terms of reference of these councils are under development at the time being.

2.1.5 Funding

Regarding the state funding for research and development (through GERD), the higher education establishments in
Egypt are absorbing the majority of the national R&D expenditure when compared to research institutions™. Public
research and innovation funding has several forms in Egypt including national competitive funding, institutional
funding and contract funding. Every research institution in Egypt has its own institutional funding for R&D. Based
on the findings of Erawatch report, this institutional funding is mainly supplied by the relevant ministries where the
allocation of funding is based on traditional approaches rather than performance and needs assessment. Erawatch
report clarified the case of Cairo University for which the state funding is almost 93% (€416k in 2010), while the other
sources of institutional funding come from donations and tuition fees. Industry contribution is minimal in most of the
universities as well as research institutions in Egypt.

In general, infrastructure funding is one of the lowest funding categories. Although each research institution in Egypt
has its own infrastructure funding, this do not still meet in many cases the infrastructure gap in research organizations.

There is no standard model worldwide for the diversification of competitive funding, institutional funding and contract
funding, yet Egypt tends in the past 5 years to promote competitive funding without limiting institution funding.
In 2015, both competitive and institutional funding have been increased in all public research organisation and
research funding agencies. One of the clear characteristics of public research and innovation funding in Egypt, is the
insignificance of public venture capital fund and the revolving fund, where part of the distributed fund is returned
when successful commercialization occurs. These types of funding are also very limited.

The main funding agencies in Egypt (competitive-based funding) are:

Science and Technology Development Fund (STDF) was founded in 2007 as a competitive-based program and is
considered as the main funding agency for basic and applied research. STDF has also focused since its inception on
reintegration grants (targeting Egyptian expatriates), and calls of proposals targeting strategic priorities identified by
the Supreme Council of Science and Technology. In 2010, STDF has been enriched by more programs that focus on
fostering innovation, raising capacities and enhancing researchers’ international mobility. STDF 2015 budget has been
raised according to Egypt new constitution to reach EGP0.5B. STDF is also managing bilateral funding programs with
USA, UK, Germany, Japan and France.

Research, Development and Innovation (RDI) Program is another funding agency that was established following the
EU-Egypt Science and technology agreement in 2005. The RDI has an important role in the implementation of capacity
building, research and innovation initiatives in Egypt. The first phase of RDI (2007-10) was funded by the EU with a
budget of €11M, and RDI Il with a budget of €20M. RDI Il has, part of its scope, the EU-Egypt Innovation Fund which
provides competitive grants to academia in partnership with industry in strategic sectors like energy, water, ICT,
biotechnology, manufacturing industries, food and agriculture. In 2015, RDI accepted 26 projects, of almost a total
budget of € 8.8M, out of 646 submitted proposals. The academic and non-academic beneficiaries of these grants were
97 Egyptian and European organizations.

The Academy of Scientific Research and Technology (ASRT) also plays an important role as a funding organisation.
ASRT funding programs differ from STDF in their approach, objective and operation. ASRT does not fund basic and
applied research as such, and its funding programs include the establishment of specialized networks and innovation
clusters, industrialization and technology transfer (TT) program that focus on supporting the nationwide network of
TT, establishing incubators within its regional centres in different regions, supporting startups in cooperation with the
Ministry of Investment. Moreover, ASRT has a public-public partnership program that runs on a non-competitive basis
approach and focuses in establishing partnerships between municipalities, national authorities, local government
offices and universities for tackling societal challenges. Among other programs, ASRT supports Egyptian expatriates,
graduation projects and knowledge alliances.

'3 Evaluation of the Egyptian Science, Research and Technology Landscape for the design of the Egyptian Innovation Policy and
Strategy, Fraunhotfer IPR and Egypt Ministry of Higher Education and Scientific Research, 2009.

" ERAWATCH Country Report Egypt 2012 - RIO - H2020 PSF - European Commission. (2017). RIO - H2020 PSF. Retrieved 14
November 2016, from https.//rio.jrc.ec.europa.eu/en/library/erawatch-country-report-egypt-2012




In the past decade, Egypt signed Science and Technology Agreements (S&T) with many countries, such as the
USA, Malaysia, Korea, China and Japan. Egypt has also S&T Agreements with almost all the EU Member States,
except Denmark, Sweden, Netherlands, Luxembourg, Estonia, Ireland, Lithuania and Slovakia. In the frame of these
agreements, different Egyptian organizations participated in supporting collaborative research projects, joint research
funds, mobility schemes and networking.

Other public funding agencies that contribute to research and innovation in Egypt include the Industrial Modernization
Centre (IMC) of the Ministry of Foreign Trade and Industry which has a set of programs and schemes that aim to
enhance the competitiveness of Egypt enterprises. IMC has partnered with STDF of the Ministry of Scientific Research
in industry-academia related programs.

The Information Technology Industry Development Agency (ITIDA) of the Ministry of Communication and Information
Technology has a similar role to that of IMC. ITIDA has a different set of supporting mechanisms and programs which
provide financial and non-financial services. Moreover, ITIDA does not support only Egypt ICT industry but also acts as
an important intermediary and catalyst for many academia-industry interactions. The centres of excellence program
of ITIDA funded applied research that is performed in cooperation with academia and industry.

2.1.6 Monitoring and evaluation of research and innovation performance

In 2013, ASRT established a dedicated and specialized research unit within the Egyptian National STI Network
(ENSTINET) aiming at studying the current research and innovation system, assessing barriers and obstacles, and
measuring performance and evaluating impact. ASRT established also another important component which is the
Egypt STI Observatory (ESTIO) which aims to develop composite and quantifiable indicators, and run a national
survey assessing innovation potentiality. ESTIO is also responsible for communicating studies and results to the
relevant international organizations in addition to developing cooperative ties with national bodies like the Central
Authority for Public Mobilization and Statistics (CAPMAS). ENSTINET and ESTIO launched a series of evaluation and
monitoring studies which aim at better understanding of current capacities, local capabilities and the potential of
further developments. These studies have been carried out in a completely independent manner and in cooperation
with international experts. So far, ASRT research team has issued 6 evaluation and monitoring studies, 2 innovation
surveys targeting 6000 firms in addition to issuing Egypt STl indicators publication.

Further, RDI program at the Ministry of Scientific Research has an integral component for evaluation and monitoring.
RDI played an important role in assessing the innovation landscape and issuing a comprehensive innovation
performance report in 2009, in cooperation with Franhoufer research institute in Germany.

In general, an absence of proper self-assessment for most of public research institutions is noticed. However,
some attempts in the past few years contributed in meeting this gap, including the World Bank Higher Education
Enhancement Project and the establishment of the relevant STI observatories.
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Figure 4: Identified Basic taxonomy and the main building blocks of Technology enabling in Egypt




3. Science & Innovation Policies

In 2005, the Ministry of Scientific Research has announced a comprehensive strategy that focuses on reforming
the scientific research and innovation sector. Several policies have been placed to support the implementation of
this strategy. Integral parts of these policies were addressing the basic institutional needs in term of incentives and
operational costs in addition to some investments costs in infrastructure. Consequently, the Developing Scientific
Research 2007-2016 Plan was promoted in 2006. This plan indicated the general directions, schemes, measurements
and urgent initiatives. The spectrum of initiatives was aiming to support the quality of public research, stimulate
research and innovation activities in the business sector, enhance the internationalization of research and the academic
recognition, and enhance the data and knowledge flow within the research community.

One of the main objectives of the above-mentioned plan was to increase the Gross Expenditure on RTD to 1% of the
GDP at the end of the decade. This objective has been realized in Egypt new constitution that came into force in 2014.
It is worth mentioning that Egypt R&D expenditure as a percentage of GDP was remarkably low in the past decade,
averaging 0.25% in 2004. Egypt GERD percentage was almost on average 0.25% in the period between 1997 and 2009,
and increased to 0.4% in 2010. In general, and over the last decade, the industry financed GERD was significantly low.

The Egyptian government is committed, according to the new Egyptian constitution, to increase public spending in
scientific research and innovation. In this context, the constitution states “State guarantees the freedom of scientific
research and encourages its institutions as a means towards achieving national sovereignty, and building a knowledge
economy” (article 23). The State also “supports researchers and inventors” and commits to “allocate a percentage of
government expenditures that is no less than 1% of Gross National Product to scientific research which will gradually
increase until it reaches global levels.”

This allocation of a GERD is not so common in constitutionals texts. Moreover, in the same provision, public private
partnerships were promoted in addition to brain-gain “State shall ensure effective means of contribution by private
and non-governmental sectors and the participation of Egyptian expatriates in the progress of scientific research.

It is quite clear that Egypt national STI system is moving towards a knowledge based economy. It has been reflected
by many articles at Egypt new constitution in 2014. Article 69 emphasized the importance of intellectual property
protection (IPR) in all fields. Constitutionalizing IPR is witnessed in many relatively new constitutions in the region.
Moreover, the new constitution encourages the participation of private sector in research and innovation investments.
In order for these recent changes to have impact on the ground, the role of national authorities and executive agencies
remains important to promote the relevant national laws and judicial decisions for better enforcement.

The Schematic Flow Chart of Planning the Rules for Novel Law for Promotion of Scientific Research in Egypt is
shown below (Figure b). It is quite clear that many actors are not involved in the development process, including the
HCST, in addition to other specialized councils, according to the new legislations and laws. One of the existing good
models is noticed at the new strategy of Theodor Bilhariz Research Institute'™ which indicates the membership of two
parliamentarians and policy makers within the institute steering board.

5 Ghinolfi, D., et al. (2014). «A model for Southern Mediterranean research institute self-assessment: A SWOT analysis-based
approach to promote capacity building at Theodor Bilharz Research Institute in Cairo (Egypt).» Arab Journal of Gastroenterology
15(3-4): 92-97.
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Figure 5. Flow chart of planning the rules for new scientific research laws in Egypt'®

Public financing of research institutions are not based on clear evaluation and performance measures, or clear future
development plans. Moreover, measures for policy and strategy application by research organizations are clearly
missing. Strategies and roadmaps formulated by the specialized councils at ASRT are not binding, the same as for the
policies developed by the Ministry of Scientific Research. The main funding agency in Egypt, the STDF, has announced
in 2008 supporting the STI priorities defined by the Higher Council of STI. However, the level of getting policy and
strategy in practice is questionable.

3.1 Leveraging of research and innovation investment

The Public Private Partnership (PPP) initiative started in Egypt in late 2006 following the successful Private Finance
Initiative model of the UK. The PPP mechanisms provide an effective way to bring the private sector with its efficiency
and technological know-how into the arena of infrastructure development while relieving the budget of much of the
financial burden.

However, Egypt’s program did not become fully active until the issuance of the PPP Law in May 2010 (In this year, it
was recognized by the World Bank as the best PPP Law in the World). This new law established the institutional setup
of the PPP Program by forming the PPP Supreme Committee (the regulator), the PPP Central unit and the Satellite
Units. The PPP Law also emphasized the transparency selection procedures and the securing of balanced contract
terms with the private sector by capturing the lessons learned from international best practices. This garnered the trust
of local and international banks and other private sector players, which was demonstrated in their strong participation
in three projects tendered in 2012, i.e. even during a time of continuing uncertainty.

The PPP Central Unit responsible for managing the PPP program is housed in the Ministry of Finance and has developed
a recognized PPP development and implementation capacity. Following the amendment of the Procurement Law,
the PPP Central Unit issued its first successful project in 2008 (the New Cairo Waste Water Treatment plant). This
was followed by three other projects in the health, roads and waste water sectors, two of which have been already
awarded.

'6 Best practice of science/Technology parks 2013




4. Egypt Knowledge-Base

The assessment of the knowledge-base, and the STl capabilities and competencies of research institutions, universities
and even academic departments are challenging issues. ASRT evaluation and monitoring team has issued specialized
studies evaluating the main competencies and capabilities of research and innovation at the national and institutional
levels. To do this, local databases, bibliometric indicators in addition to research intelligence measurements have been
used. ASRT published studies are aligned with US.NEWS methodology based on Elsevier analytical measurements. It
has utilized a structured method to evaluate scientific productivity, quality and impact of Egyptian research institutions
and universities, as well as, assessing current trends of research and innovation performance.

These studies showed that Egypt has a clear and increasing focus on agricultural sciences in the past five years.
However the highest productivity was noticed in medicine, engineering and chemistry, while it showed that humanities
and social sciences are not a research focus in the country.

One of the important findings was the significant low productivity of private universities in Egypt when compared to
public universities. In 2013, 11000 peer reviewed publications by public universities were published and nearly 1000
publications by private universities.

Egypt research base is rounded and with a good impact across specific research fields. Despite a decreasing share
of global articles in many research fields, there are specific topics in chemistry, physics, material sciences and water
sciences where Egypt ranked within the top five countries worldwide. This emphases the research potential and the
focus of interdisciplinary fields in Egypt (Some multidisciplinary fields showing high research impact include nano
sciences, health and material sciences). Specialized clusters among these fields are highly recommended to leverage
more research and innovation potential.

Despite the low volume of publications in immunology, microbiology, energy, social sciences, nursing and dentistry, these
areas have high research impact which has been proved by field-weighted citation impact (FWCI). These fields constitute
the most promising fields in the upcoming years in Egypt, based on the trends’ analysis (Section Il of this chapter).

When considering research impact, mathematics had the highest research impact, proved FWCI, in the last five years,
followed by chemical engineering, physics, astronomy and material sciences. The highest percentage of Egyptian
researchers has been noticed in medicine fields (medicine has also a high growth rate of researchers’ number in
Egypt). Medicine is followed by biochemistry, genetics, molecular biology, engineering, chemistry and agriculture.
Further, it is noted that the majority of full-time-equivalent (FTE) researchers are in the government sector. In term
of specific competencies, Egypt ranked second worldwide in publications of specific topics under organic chemistry
and general chemistry (more specifically under Triazoles, Thiadiazoles and Pyrazoles topics). It is also noted that there
are other specific competencies in which Egypt ranked first worldwide, due to a significant large research production,
including geophysics, geology and water sciences, more specifically in topics under “surface, tectonics, water and
electrical resistivity”.

As for the percentage of total patent applications filed at the Egyptian Patent Office, 70% to 75% of them came from
foreign organizations. Egyptian applicants tend to protect their products and ideas nationally. However, the Egyptian
expatriates are highly productive. The IPR, including patents, will be discussed in Section Ill of this Chapter.

4.1 Industry-Academia Collaboration

In general corporate-academia cooperation constitute only 0.7% of the total productivity of research institutions in the
last 5 years, while international cooperation constitutes 41.7% (based on bibliometric analysis of scholarly outputs).
Only 11.2% of Egypt publications were published in the top 10% journals worldwide. In general, the academic-corporate
collaboration in Egypt has no significant contribution in the total productivity and hence, might not be so appropriate
to be compared to other developed countries. In comparing Egypt to North African countries, Egypt stands second
in term of high percentage of academic-corporate collaboration. Nationally, the highest research institution in Egypt
in term of corporate collaboration is Nile University (NU) where an average of 6.3% of the total scholarly output was
based on corporate collaboration: NU is followed by German University in Cairo, American University in Cairo and
Ain Shams University. In linking academic corporate collaboration with patents’ applications, it is clear that Egyptian
universities have no significant contribution in the last five years, which is not that the case for research institutes
in Egypt. Although research institutes have a clear contribution in the IP protection, it is still far behind the normal
pattern of other developing countries.




The best model among all research institutions in Egypt regarding corporate collaboration, is the National Research
Centre (NRC) in Cairo. NRC started very early in developing strong ties with industry, and in 1996 NRC has considered
16 industrial sectors as major targets. NRC was also the first centre to host a businessmen unit which was functioning
in the domains of TT and investors’ relations. NRC funding for R&D is 75% supported by the government, 15% by
industry and 10% from international agencies. The Metallurgical Development Research Centre is also a good model
that demonstrate effective industry links, along with the Petroleum Research Institute, which has within its board
significant percentage of industrial firms and agencies.

It is quite clear that corporate collaboration is one of the weakest point in Egypt research capacities. Only 0.7% of total
productivity was based on corporate collaboration in the last five years. It shows also the limited impact of existing
mechanisms to link industry and academia. New programs and initiatives need to be fostered to encourage future
collaboration.
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Figure 6. Impact of corporate and International collaboration

4.2 Mobility of Researchers

Egypt researcher population is highly mobile internationally. Only 39.7% of Egyptian researchers who have published
at least one publication in the past five years appear to have never left the country. 43.7% of Egyptian researchers
are transitory researchers, with the highest impact research and highest average citation per paper. The analysis of
Egypts mobility of researchers suggests that the Returnee Inflow group is a small but important group of researchers
that contribute strongly to the research base .

Utilizing the huge potential of Egyptian researchers abroad is an extremely important tool of development. Based
on the lessons learnt from traditional reintegration and repatriation programs, measures should be established to
foster sustainable links and effective channels of collaboration with Egyptian researchers abroad, against repatriating
them. Egyptian expatriates can be seen as mobile assets within the innovation ecosystem. This approach has been
adopted recently by the ASRT through its recently established program “JESOR-Development”. This program aims
to promote local challenges to Egyptian expatriates and invite them to be part of “innovation actions” proposal in
cooperation with Egyptian organisation. JESOR funds Egyptian organizations with a maximum of EGP1M to work
with Egyptian experts abroad in managing local scientific, societal and economic challenges. It is worth mentioning
that this program is open for Egyptian industry, NGOs and research institutions.

4.3 Researchers’ demographics

Other studies conducted by the Fraunhofer Institute showed that the number of researchers (headcount) and R&D
activities, which are mostly funded by the government, are similar to those in many North African countries.

Furthermore, and in general, Egypt has a remarkable high number of researchers in the region, and has a number
of a similar of category of FTE researchers as in Belgium, Finland, Mexico and Malaysia, and in a better position
than Morocco, Norway, Hungary and Greece'. The researchers’ headcount in higher education represents 79.4% of

7 Brian Circulation Report as compared to the United States of America, United Kingdom, China, Turkey, South Africa and Brazil,
Elsevier B.V report, 2012
'8 Education Strategy report, United Nations Educational, Scientific and Cultural Organization, UNESCQO Publishing, Paris.2014
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total R&D headcount researchers in Egypt. When considering the FTE researchers, it is noticed that the majority of
researchers in the government sector represent 52.8% of all R&D researchers FTE.

The total number of authors in Egypt within the last five years is 58129 authors, contributing in the production of
66322 publications across all thematic areas. This figure represents an increase of 62% of the number of authors
compared to 2013. A similar growth rate in productivity (69%) where the total publications has risen from 8356 in 2009
to 14134 in 2013 is noticed.

The highest percentage of authors are in the medicine field (23,027 researchers were actively contributing to the
overall productivity within this field). Medicine, which has also a high growth rate of the number of authors in the
country, is followed by biochemistry, genetics, molecular biology, engineering, chemistry and agricultural biological
sciences in term of high number of authors. Social sciences and neuroscience have the lowest growth rate with less
than 20% among all research fields in the last five years in Egypt.

By analyzing the distribution of researchers in Egyptian universities and research institutions, it is found that the
highest organizations in term of number of authors with scholarly outputs in the last five years are: Cairo University
(12529 authors) followed by Ain Shams University (7460 authors), National Research Centre (665 authors), Mansoura
University (5285 authors), Alexandria University (5274 authors), Al-Azhar University (3282 authors) and Assiut
University (3501 authors). However, in term of growth rates, Zagazig University comes top of the list followed by
Alexandria University, Ain Shams University and Assiut University.
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Figure 7. Egypt International Cooperation Capacity 2009-2015 '®

19 SciVal metrics guidebook (2014, February), Retrieved March 16, 2015, from https.//www.elsevier.com/__data/assets/
pdf_file/0020/563327/scival-metrics-guidebook-v1_01-february2014.pdf




Within the science and technology field, Egypt shows a wide cooperation capacity worldwide. In the 2000s, the
international cooperation pattern was more towards North American countries rather than African and European
countries. However, in the last five years, Egypt has strengthened its African and European cooperation, along with
its cooperation with Asia pacific region. These changes were triggered by the establishment of RDI program at the
Ministry of Scientific Research in cooperation with the EU, in addition to several bilateral agreements. The most
collaborative countries, in term of co-authorship of scholarly outputs, are (in order): Saudi Arabia, United States,
Germany, United Kingdom, Japan, Canada, France and Italy. Within the Middle East region, Iran stands first, when

considering the number of collaborating institutions, followed by Saudi Arabia.

Section Two: Descriptive and analytical view of main actors

5. System Actors

5.1 Technology Incubators

Technology incubators have been considered in Egypt as an important micro-economic tool that foster economic
growth and jobs creation within different strategic sectors. The first incubators were established in 1992. Further, the
Egyptian incubator program was launched in 1995 through the Social Development Fund (SDF). The main objective
of that program was to develop and ensure an effective network of incubation-related facilities and hence, enhance
the sustainability of Egypt startups. The following table shows the incubators during the 1995-2000 as reported by

SDF 2021,

Name of incubator

Type of incubator

Location

Tala Incubator

Business incubator

Menoufiya Governorate

Tabbin Institute for Metallurgical
Studies Incubator

Technology incubator

Cairo Governorate - Helwan

Mansoura Incubator

Technology incubator

Dakahliya Governorate - Mansoura
University

Sixth of October City Incubator

Technology incubator

Giza Governorate

Assiut Incubator

Business/technology incubator

Assiut Governorate

Ain Shams Incubator

Technology incubator

Ain Shams University - Faculty of
Engineering

Aswan Incubator

Business/technology incubator

Aswan Governorate

Tenth of Ramadan Incubator

Technology incubator

Sharqiya Governorate

Although these incubators were in different stages of development, some of them have proved to have a good
operational structure. As an example, Tala Incubator that was established in 1997 has a good governance style and
modern services fitting entrepreneurs’ needs including access to lab facilities, advisory and counselling support,
training seminars on management and marketing, and financial management services. Another good operational
model of public-public partnership is seen at the Biotechnology and information technology incubator in the city of
Scientific Research and Advanced Applications (SRTA) where the incubator offers space and facilities for tenants.

The plan was to have the Egyptian Incubation Association (EIA) support the management of the incubation programs
while the SDF provides funding and support of the monitoring and evaluation functions. However the plan failed due
to a number of reasons: general administration constraints, non- availability of qualified human resources, inadequate
evaluation and monitoring, and the mismanagement of intangible outcomes. It is believed that the vision of the plan
could have had a long-lasting impact if more decentralized capacity building programs, besides building the capacities

of incubators’ managers, were introduced for effective ways in optimizing the performance.

20Social Fund for Development, Technology Incubators- Feasibility and Design Study, Phase 1 Report, Cairo, June 1997.
21 Technology capacity-building initiatives for the twenty-first century in the ESCWA member countries / Economic and Social
Commission for Western Asia. United Nations. Economic and Social Commission for Western Asia, New York: United Nations, 2001.
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From 2000 to 2005, few more incubators and technological initiatives were developed in Egypt, especially in the field
of ICT and biotechnology. From 2010 to 2015, a significant number of initiatives and activities have been conducted for
fostering technological incubators. In the past five years, 21 new incubators have been functioning (Annex ), with only
one university incubator. The common services provided by these incubators are office space and shared resources,
coaching and training support, access to technological, professional and financial networks. Different operational
methodologies are applied in these incubators - some of them offer their services in exchange for 10-40% equity, and
others offer their services for free with the possibility of accepting donations. 45% of Egyptian incubators are focusing
only on ICT sector, while others have a wider scope, and only few focus on specific technological sectors. Five of
the twelve technology and innovation centres of the Ministry of Trade and Industry provide technology incubation
services in fashion, jewellery, engineering, plastic and leather. 90% of the Egyptian incubators are based in Cairo and
the majority of them does not have a good geographical coverage in Egypt. Good practices have been identified in
many of Egyptian incubators, and their full list is annexed to this chapter.

At the beginning of 2015, the Egyptian government announced the implementation phase of a mega-scale project
entitled “Egypt Startup Incubator” with a budget of EGP10B. The incubator, which aims at accelerating economic
growth and limit unemployment, will be managed by the private sector, and will state-owned by 20%. It will provide
set of services in addition to the funding component including coaching and mentoring, feasibility checks and business
modelling. The operational model shows that 25% to 40% stake of each generated startup will be owned by the
incubator. Several stakeholders have been engaged in this incubator, including Misr Elkheir foundation, Federation of
Egyptian Industries, Egyptian Chambers of Commerce, and Faisal Islamic bank.

Incubators’ partnerships have proven to offer the opportunity of synergy and enhancing the quality of services. For
instance, the partnership of GESR incubator at Misr Elkheir Foundation and ASRT, where ASRT offers Misr Elkheir
access to resources and facilities, in addition to providing seed funds for startups. Another example is Technology
Innovation and Entrepreneurship Center (TIEC) incubator, which was established by Ministry of Communication
and Technology, and has also several partnership initiatives to support technology entrepreneurship, including a
partnership to establish Plug And Play, a Silicon Valley incubator in Egypt. More examples include the partnership of
Sustaincubators and SHEKRA crowdfunding and the partnership of ASRT incubator and Helwan University.

The impact assessment of incubators, and how they affect the economic growth in countries, started to be addressed
in late 1980s, but not yet properly addressed in Egypt. The performance of incubators is mainly challenged by
managerial, financial and technological issues.

Although there is a significant growth rate of Egyptian incubators in the last five years, the established incubators are
not sufficient in relation to the number of universities, research institutions and the relevant scientific productivity.
In comparison with other countries, there are about 900 incubators in the EU and over 1400 in the USA, where these
numbers are showing a marked increase in the recent decades.




Despite the relative maturity of existing incubators in Egypt, it is quite clear that there is a need of further development,
possibly in terms of synergy and harmonization. That could be supported by an association or a network that provides
specialized services, such as measuring impact, promoting best practices, developing capacities within the incubators,
facilitating access to further facilities and supporting international linkages. Lessons learnt from past initiatives in
Egypt and the EU indicate that the network or association should be based on a Public-Private Partnership to ensure
a quick empowerment and sustainability.

5.2 Venture Capital

Strictly defined, venture capital (VC) is a subset of private equity. VC is thus a professional equity co-invested with
the entrepreneur to fund an early-stage (seed and start-up) or expansion venture. In order to offset the high risk, the
investor takes a higher than average return on the investment”?2 It is interesting to note that companies such as
Apple, eBay, Yahoo, Facebook, Cisco systems, FedEx are, among others, outputs of the VC industry.

Similar to the incubators, VC firms and associations in Egypt have faced several stages of growth and development,
according to the recent survey done by the ASRT through the NETKITE project?. This project excluded VCs that
focus mainly in non-tech investments, loans and non-equity finance, while focused only on VCs that provide financial
support and invest in early stage and innovative startups (mostly technology startups). Since 2005, 25 International
VCs were fully functioning in Egypt and focusing on early-stage startup companies and SMEs. The common focused
areas of these firms are electronics, internet technology, biotechnology, health related applications and energy.
Egyptian VCs that focus only on startup companies were only 8, according to a Ministry of Finance report in 2005. In
the past five years, 16 new Egyptian VCs are active in Egypt and are interested in startups and in several technological
areas. In general, most of these VCs are not only offering equity finance or angel financial services but also mentoring,
counselling and access to networks.

It is worth mentioning that VCs that focus on technological areas exist in Egypt since 1995. Moreover, the first VC committee
at the Ministry of Finance was established early in 2000s, and played an important role in recommending structure changes
to foster the VC industry in in the country; however this committee does not existing anymore since the 2011 events. The
first Egyptian VC is Ahly-Development and Investment (ADI) which was founded in 1995. It has a current authorized capital
of EGP500M and paid in capital of EGP200M. ADI is still continuing its functions and recently in 2013, ADI, through its
strategic ally, Cairo Capital Investment, won a bid for managing BEDAYA fund, an EGP134M fund focusing on SMEs.

Similarly, to ADI, in 1997, The Egyptians Abroad for Investment & Development Company was functioning as an
Egyptian VC. The company followed an effective business model of protecting and utilizing the savings of Egyptian
expatriates. Although the company was founded in 1984 with the contribution of four Egyptian banks, its VC activities in
the technological domains were reported in 1997 after its privatization process. The number of individual shareholders
reached about 3100 shareholders; most of them are Egyptian expatriates, representing some of the businessmen and
Egyptian scientists abroad, along with some companies and institutional investors?-.

The interests of VCs in Egypt was similar to that of USA in early 2000s, where more than 60% of the capital distribution
went to the ICT sector. However, it is not similar to other neighbourhood countries in the last five years, where more
interests have been generated in other technological sectors including renewable energy, water and medical devices ?°.

Although exit strategies for VC investments were not thoroughly studied in Egypt, it tends to be more into merging and
acquisition than initial public offering, management buy-out and liquidation. Despite the limitation of data regarding
this matter, initial public offering has not been witnessed as an exit tool in any of the VCs projects that are publicly
announced in Egypt. Further studies are needed in this regard to validate this analytical finding, mainly in studying
of the time-to-exit (efficiency impact), cross border investment (international impact), market to book ratio (technical
impact), and trade and sale (sustainability and reasons for failure) aspects.

Examples of well-structured VCs with significant impact in the last five years (proved by amount of investments and
number of supported projects) are shown in the full list which is annexed to this chapter.

22 European Commission. (2007). Removing obstacles to cross-border investments by venture capital funds. (C. O. COMMUNITIES, Ed.) 8.
2 www.netkite.eu

24 Miinistry of finance VC report 2001, EAID website

2Jonathan Green, The application of competition policies and the development of regulation in the UK—an overview, Utilities Policy,
Volume 12, Issue 2, June 2004, Pages 97-100, ISSN 0957-1787, https.//doi.org/10.1016/].jup.2004.02.001.
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Conventional financing tools and public interventions

In general, the banking sector did not play a significant role in the CV industry in the past decade, which could
be justified by the low deposit trend and the recent macroeconomic turmoil. However, limited banking partnership
with VCs exist in Egypt 26. Similar to the banking sector, public organizations like the Social Development Fund is
playing an important role but not sufficient enough, especially in the last decade. That could be explained by the
establishment of other new entities that provide public funds for entrepreneurship in the technological fields like the
Science, Technology and Development Fund and the new programs at ASRT, among other new programs at different
ministries in the country.

Egyptian public funding sectors can provide financial support to VCs and/or financial incentives to investors with
the aim of enhancing their investments in VC funds and/or improve the legislations and local regulations that could
enhance the VC ecosystem. Another important contribution of the public sector is partnering with groups of VCs
and establishing a public-private association that could provide sustained support and better evaluate the related
barriers and obstacles. It is noted that some other sources of interventions did not have a long term impact or a longer
operational life without an adequate management regime such as establishing state VC program ?’. For instance,
countries like Sweden, Israel, United Kingdom and Australia have high impact public VC programs including state
pre-seed fund, innovation investment fund and enterprise capital fund. The main difference of public VCs and private
VCs is the level of contribution to the social and economic returns 2.

In this regard, some examples of Egyptian VC initiatives are mentioned below:

e Egyptian Private Equity Association is a non-profit association committed to supporting and developing the private
equity and VC industry in the country and the surrounding regions. Its main objective is to boost communication
within the regions’ private equity and VC networks and to facilitate knowledge sharing.

* Over 800,000 professionals from around the World, rely on Zawya to find and connect to the right investment
opportunities in the Middle East and North Africa region. Backed by its team of in-house private equity and sovereign
wealth fund analysts, Zawya'’s solutions allow the shaping of the right private equity strategy and keeping ahead of
regional Sovereign Wealth Fund developments.

According to Isaksson ?°, the hybrid model of VC fund where public and private sectors are partnering, has a better and
long term impact on the social, industrial and economic levels. Public VC programs will ensure the alignment of the
national priorities regarding empowering specific industries and specific regions, and private VCs will benefit from the
public strategic industrial and development plans. One of the successful models in Egypt is ideaDeveloper VC which
invested to date more than US$25k in 18 companies that operate in the ICT sector. Lessons learnt from ASRT surveys
and studies indicate that public-private partnership of VCs in Egypt are one of the best operational models of the VC
industry in the country.

Barriers and Challenges:
These include:

- The continuation of the trend of focusing on mainly the ICT sector despite the emerging technological capabilities
in agriculture, biotechnology and healthcare sectors.

- Weak geographical coverage in Egypt; most of the projects operate in Cairo and Alexandria.
- Bureaucratic regulations of the registration of new companies and the closure of companies.
- Weak enforcement of IPR including trademarks, patents and utility models.

- A need for more enforcement of investors’ protection laws. Egypt has less supportive taxation measurements and
investors’ protection when compared to other Middle Eastern countries.

26 Santiago Herrera, Christophe Hurlin, Chahir Zaki, Why donst banks lend to Egypts private sector?, Economic Modelling, Volume 33,
July 2013, Pages 347-356, ISSN 0264-9993

27 Noone, C., & Rubel, S. (1970). SBICs: Pioneers in Organized Venture Capital.

28 Zhang, J. (2007). Access to Venture Capital and the Performance of Venture-Backed Start-Ups in Silicon Valley. ECONOMIC
DEVELOPMENT QUARTERLY, 21 (2), 124-147

29 [saksson, A. (2006). Studies on the venture capital process. Umea University, Umea School of Business. Umea (Sweden): Print &
Media, Umea University




- Supporting more exit strategies for VC firms.

- Inconsistent innovation ecosystem (active players and incentivized tools).

- Capacity building of human resources.

- Insignificant presence of overarching organization or association that connects and supports groups of VCs.

- Lack of data availability, including marketing research and intelligent resources.

- Limited capacities of public servants who are in charge of public VC fund.

- Limited awareness about the importance of public VC fund, including the financial and non-financial returns,
among government officials and policy makers. VC industry in Egypt is mainly represented by private sector.

- Few Angel investors in the country.
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Figure 9. Egypt position within the VC and Private Equity Country Attractiveness Index 2015%°

The above figure is derived from the 2015 index of VC and private equity attractiveness. It evaluates attractiveness of
VCs based on economic activity, depth of capital market, taxation, investors’ protection and corporate governance,
human and social environment, entrepreneurial culture and deal opportunities. In 2008, Egypt was positioned 67 out
of 120 countries in the global VC ranking index. In 2012, Egypt position improved to 60, despite the events of 2011.
The effect of the events in 2014 pushed Egypt rank back to 69. The lower left quadrant of the above-mentioned graph
shows the countries of high risks and less attractiveness.

Figure 10 below provides more explanations on the points of strengths and weaknesses in Egypt when compared to
Middle East countries. It shows that Egypt has a similar economic activities and entrepreneurship opportunities as
neighbourhood countries, however it has less supportive taxation measurements, investors’ protection and capacity

building tools.

%0 Groh, A., Liechtenstein, H., Lieser, K., & Biesinger, M. (2014). The Venture Capital & Private Equity Country Attractiveness Index.
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Figure 10. Comparative VC attractiveness, Egypt and Middle East.

5.4 Science and technology parks

Despite the availability of the technical infrastructure, operational Science and Technology Parks (OTP) are limited in
number in Egypt. The City for Scientific Research and Technological Applications (SRTA) was established in 1993 as an
OPT. This was followed by a plan in 1995 for establishing four technology valleys in Sinai, Sixth of October City, Nag
Hamady and Sohag. However, only the first two have been fully established and operational. Other plans have been
announced in 2007 including the two science parks in association with Cairo University and the National Research
Centre, in addition to Science Parks in Suez Canal area, Upper Egypt and North Coast Technology valley. Those
plans are still in the feasibility-studying phase. In 2015, the Ministry of Scientific Research announced an ambitious
project for empowering SRTA to act as a hub for technology incubation and acceleration. In addition of hosting
several industrial companies and strengthening the links with business sector through SRTA new investment area,
SRTA will host Egypt Startup Incubator with a budget of EGP10B. SRTA has an advantage of being located very
close to the largest industrial area in Alexandria. In addition to this potential growth, Alexandria industrial sector
has a well-diversified coverage with almost 35% food and pharmaceuticals, 15% plastics, 15% paper and design, 7%
woodworking industry and 20% engineering and construction.

Other emerging science parks (with particular focus on ICT)

One of the most promising science parks initiatives in Egypt is at 10th of Ramadan city. It has been located in a
strategic place only 25 km away from Cairo Airport, within the largest industrial zone in Egypt. Government support
has been provided through tax incentives (highest personal tax cut from 32% to 20% and corporate tax rate cut from
43% to 25%), custom incentives measures have been as well provided, including reduced tariff from an average of
14.6% to 6.2% and reduced tariff bands from 27 to 6. 10th of Ramadan Science Park will be managed by a Tech Park
owned by the government (Ministry of Communication and Information Technology).

Similarly, Maadi Technology Park (MTP) has a convenient location with proximity to universities and commercial
centres. MTP was inaugurated in 2010 with major specialization in ICT and is also owned by Ministry of Communication
and Information Technology. So far, 11 operating building and 18 companies have been established in MTP. The
further development plan is underway and MTP is expected it to be fully functioning by 2017.

The development of the new technology park in Borg Al-Arab is underway as well, with a total investment of US$161M.
It will occupy a location on 37,800 square meters. This new park will have the same incentives and government
support as 10th of Ramadan city in addition to significant reduced costs and time for companies’ registration. Borg Al-
Arab is also a strategic location and has 40% of the industrial sector in Alexandria with more than 1179 firms, EGP9B
investment and 92000 workers.




International prospective

Similarly, international initiatives showed that STPs in most of the cases are localized in areas where they can capitalize
on surrounding expertise, facilities and services to meet national and local social and industrial challenges. In this
context, UNESCO science parks report in 2007%" has emphasized the importance of the regional innovation strategy
as main driver of good operation models of science parks in Egypt. Moreover, the regional innovation strategy can
be functioning through a variety of forms like having a regional operating “innovation” agency that assemble the
main components and pull relevant resources including human resources, financial resources, intangible assets and
technologies. Figure 11 illustrates this relationship and main involved actors.
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Figure 11. Egypt Science parks within a regional innovation strategy

In general, STPs are linking higher education and business sectors in their specialized domains; mainly through high
tech companies and SMEs. The existence of pre-incubation program or incubation program is a real asset in STPs. In
this regard, although there is no standard operational method of STPs, evidence shows that STPs in some countries
are focusing more in the late stages of company’s development, access to customers, technology development within
SMEs and high tech companies (e.g. UK), while other STPs in other countries, like Germany, provide wide range of
support to startups including prototyping, access to finance, in addition to proof of concept and field testing support.
Furthermore, the Japanese and Turkish governments provide financial and non-financial support for technopoles by
supporting their respective local manufacturing, innovation clusters, and frontier R&D, with relevant incentives and
facilities that could attract high tech companies. On the other front, the Korean technopoles focus more on spin-offs
and the exploitation of research results of Higher Education Institutes.

Challenges within the basic requirements
These include:
- Lack of regional innovation strategies.

- Legislative obstacles that face public Egyptian universities and research institutions in supporting their spin-offs
and startup companies.

- The small number of incubation programs within STPs.
- The lack of equity finance networks; especially in non-ICT sectors.

- Insufficient capacities of social and human capital.

3T Egypt Science parks within a regional innovation strategy, UNESCO Egypt Science parks report 2007
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- The lack of the right and relevant physical facilities.

- Absence of a separate entity for managing STPs, where the management of these parks could be in a business-
like manner.

- Encourage and consider innovation enablers to be integral parts of Egyptian STPs. Innovation enablers could
be non-technological facilities, technology brokering firms, universities’ technology transfer offices, design,
multimedia and arts, consultancy and patent attorneys’ firms, etc.

5.4 Innovation Enablers
5.4.1 Public Agencies Support

The Ministry of Trade and Industry has established innovation and technology centres in specific domains. These
centres are supervised by the Industrial Council for Technology and Innovation. Although it is a good structure put in
place for further supporting technology development and innovation, these centres reported lack of sufficient funding,
qualified staff, equipment and bureaucratic procedures. A newly established unit for entrepreneurship that has been
founded in 2014, was an attempt for leverage innovation potential and enhancing the innovation and technology
centres workflow.

The Information Technology Industry Development Agency (ITIDA) is considered one of the successful models for
boosting innovation capabilities and competitiveness of Egyptian ICT companies in addition to linking academia and
industry. It was founded in 2004 as an executive arm of the Ministry of Communication and Information Technology.
By the end of 2009, ITIDA has supported more than 500 companies and had developed several innovation programs.

Technology Innovation and Entrepreneurship Center (TIEC) is another importantinnovation driver within the ICT sector.
It was founded in 2010 with a main scope of catalyzing links between different stakeholders including universities,
industry, venture capitals, SMEs and entrepreneurs. TIEC is an incubator per se and an important platform for seed
funding, coaching and mentoring support, investors-inventors’ linkage and crowdfunding support.

Industrial Modernization Centre (IMC) was founded in 2000 by a presidential decree as an independent body. It was
funded by the EU (€250M), the Egyptian government (€103M) and local private sector (€73M). The impact assessment
of IMC during the last decade was not as expected due to several management obstacles. However, IMC has started in
2004 a reform strategy by focusing in enhancing services to the industry sector and support SMEs and technological
startup companies.

5.4.2 Public Networks
Technology Transfer Network

In 2010, three TT offices were established at American University in Cairo, Helwan University and Assiut University.
These offices were established in the frame of EU funded-TEMPUS project entitled "Enterprise-University partnership”
(EUPART). The technical operation of these offices were supported by European partners and they showed good
practice, however all these offices in public universities were not sustained after the end of the project.

In 2011, the Research, Development and Innovation program at the Ministry of Scientific Research established 4 new
TT offices in different universities. The RDI grants were limited to maximum €25k to cover a duration of 24 months.
In 2013, the ASRT announced a nationwide initiative to fund the establishment and operating costs of 35 integrated
offices for TT, IPR and international cooperation. So far, more than 30 universities are engaged in this project in
addition to several national authorities and industry. ASRT's vision was articulated in giving research performers
organisations an additional support that could help in realising competencies and exploiting research results. ASRT's
project Technology, Innovation and Commercialization (TICO) is operated with the same functions in every involved
organisation. It is composed of Technology Transfer unit (TTO), Protection of Intellectual property unit (TISC) and
sponsored research unit (GICO). Many public and private universities showed commitment in sustaining these offices
beyond ASRT support. ASRT also host the central coordination unit (TICO’s Central unit) which provides continuous
support including capacity building, training seminars, networking events and a platform for sharing best practices.




RDI Focal Points

The network of RDI focal points is older than the TICOs network. It was established early in 2007 by the Research,
Development and Innovation Program at the Ministry of Scientific Research. This network has more than 35 members
representing different universities, national authorities, industry and NGOs. The main aim of this network is to raise
capacities and enhance competitiveness of Egyptian researchers towards an effective participation in the competitive
research and innovation programs, mainly in the framework program of the EU. The network serves as an important
platform for sharing best practices and resources among different academic and non-academic sectors. The network
is currently being supported by EU-Egypt Bilateral project “SHERACA” and it uses Egypt-Europe STI web-portal as a
communication and dissemination tool.

Egypt Competitiveness Network, Enterprise Europe Network

In2013, The Egyptian European Competitiveness Network was reactivated and connected to Enterprise Europe Network,
the world’s largest business support network. The Network helps SMEs make the most of business opportunities in the
EU and beyond. The network provides its services in Egypt through 19 locations distributed in different governorates
in addition to other technological centres at the Ministry of Trade and Industry, commercial representation offices
and several NGOs. The services are offered for free and include business consultations, access to finance, access
to databases, partnerships and technology brokerage and networking services. The network aims at increasing the
visibility and competitiveness of Egyptian SMEs in addition to enhancing their local and international market share.
The Egyptian network has several strategic partners including the technology and industrial development sector of
the Ministry of Trade and Industry, the Egyptian Organisation for Standardization and Quality, the EU department at
the Egyptian commercial service, the Egyptian Junior Business association and the Industrial Modernisation Centre.

5.4.3 Innovation marketplace and crowdfunding platforms

Innovation web-marketplaces and crowdfunding platforms are essential components of the contemporary innovation
ecosystem in developing countries. Crowdfunding platforms can be an important financing tool that depends on
micro investments and small funding contributions from a large number of participants (platform users). These web-
platforms act as intermediary between investor and project’s owner; mainly through increasing the visibility of the
technological solution “to pitch” and connect investors.

The number of innovation marketplaces and crowdfunding platforms in Egypt have grown very fast in the past five
years. Nowadays, more than 18 platforms are operating; some of them work by stimulating crowdfunding, and others
run competitions and fund the best innovative ideas with possibility of equity funding or work only in enhancing
networking, matchmaking and provide set of targeted services. Only two of these platforms are managed by the
government while others are owned by private companies or NGOs. The majority of non-governmental crowdfunding
platforms are operating through “equity crowdfunding” model while only few utilize debt crowdfunding and donation
crowdfunding. On the other front, Open-Innovation marketplaces in Egypt operate by incentivizing the technology
brokering process, by providing, for instance, additional prizes to the best innovative solution and facilitate the “access
to finance” process.

A full list of is annexed to this Chapter.
Barriers and challenges:
These include:

- The innovation and technology transfer networks including RDI focal points, TICOs and Egypt competitiveness
network are not on the same level of expertise (network development). The evaluation and monitoring of these
networks are missing, and the quality of services is questionable.

- The linkage of these networks to international networks is limited and insufficient.

- No sustainability measures have been identified for most of the existing networks. Some of these networks tend
to be financially dependent networks on external sponsoring.

- Innovation marketplace and crowdfunding platforms are mostly concerned only with ICT, biotechnology and
agriculture.

- Crowdfunding platforms are not widely promoted in research institutions.
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- Significant low awareness amongst technology transfer and focal points networks about the available tools for
the exploitation of research results.

- Limited studies on the evaluation and impact of crowdfunding platforms and open-innovation marketplaces.

- Inexistent coordination and support organisation of crowdfunding, similar to those found in other countries (e.g.
National Crowdfunding association of Canada, and coordination networks in Europe and Turkey).

Section Three: Intellectual Property Rights Management

6. IPR management

The enhancement of IP protection has been addressed by several governmental and civil societies’ interventions in
Egypt, in which IP laws and policies are seen from the development perspective. Indeed, the enforcement perspective
is coined to the development perspective. However IP enforcement is considered as a real barrier in Egypt innovation
ecosystem that has not been properly addressed. In addition to enforcement, access to knowledge has been also
recognized as another major challenge. Given the fact that existing knowledge such as patents, utility models,
copyrights and industrial designs should be considered as inputs for further knowledge production and successful
exploitation, the shortage of “knowledge access” breaks up the routine cycle of innovation activities and increase
the opportunity costs for entrepreneurs and innovators. Recent empirical evidences, showed that import of existing
knowledge is equally important as developing new knowledge. Many countries have realized this aspect and have
increased their access to already protected IP and even those in the public domain. Moreover, the fragmentation of
IPR protection in Egypt is a main key point when addressing development strategies.

IPR policies in Egypt are developed to shape the pace of science and technology innovation with no significant
impact on the leveraging outputs and products derived from each stage of the innovation cycle. The general political
framework of IPR should emphasis measures to the access of the right technology under the right terms at the right
time. Fields within the IPR have their own barriers as well. The thought of having an integrated IPR management
prospective at the national level is crucial: this means integrating the whole protection instruments and address their
obstacles from the economic point of view and not only the scientific research.

Historically, Egypt was one of the contributor of the UN code of conduct on technology transfer which was published
in 1970. The code of conduct added another important dimension for technology transfer tools in developing countries
and promoted foreign direct investments towards technological development. World Trade Organization (WIPO) and
the World Organization of Intellectual Property (WIPO) rights are the main key players for the global governance and
protection enhancement of IP. Egypt, among other developing countries, played an important role in shaping the
development agenda for technology transfer in the last decade and chaired the African group in 2004. Moreover,
Egypt set different measures aligned with TRIPS agreement since late 1990s, and the Egyptian IPR Law came into
force in June 2002 (Law 82 of 2002). Furthermore, Egypt legislations included provisions on technological protection
measures for the enforcement of copyrights which went beyond the requirements of TRIPS agreement.

The Law, which includes four books that cover all fields of IP %2, described: the alternative dispute resolution;
competition; copyright and related (neighbouring rights); enforcement of IP and related laws; conditions of compulsory
licenses; genetic resources; geographical indications; industrial designs; industrial property; trade secrets; traditional
knowledge; traditional cultural expressions; and, IP regulatory body.

Similar to the European Neighbourhood Policy agreement in 2004, Egypt signed also a bilateral agreement with
the European Free Trade Association in 2007 towards the creation of Euro-Mediterranean Free Trade Area. These
agreements emphasized the importance of IP protection and enforcement according to the international standards.
Furthermore, Egypt has now adhered to several treaties and instruments including the Patent Cooperation Treaty
since 2003, the NICE classification Agreement since 2005, and the Madrid Protocol since 2009.

32 These are: patents and utility models, layout designs for integrated circuits and undisclosed information,; Marks, Trade names,
geographical indications and industrial designs,; Copyrights and related rights; and, Plant varieties.




In the recent five years, Egypt showed a vibrant and dynamic environment that favours IPR management. The
establishment of more than 30 TTOs in different Egyptian universities and research institutions, is a governmental
intervention that have a clear potential for boosting IPR management. Moreover, several networks already in place
for facilitating access to knowledge, knowledge exchange and exploitation, including the Egyptian Competitiveness
Network, RDI focal points’ network and other informal networks.

Apart of the recently established network of TTOs in Egypt and even before its establishment, several good practices
have been clearly witnessed in number of research institutions and universities, including American University in Cairo,
Assiut University, German University in Cairo, Central Metallurgy Research Institute and Theodor Bilharz Research
Institute. These organizations have a clear strategy for IPR management and different measures to support knowledge
protection and utilization. Moreover, most of these organizations have a dedicated unit for research-industry interactions.

7. Challenges and barriers

These include:

Unqualified human resources in knowledge exploitation and TT. Only 7% of TT professionals in Egypt have
experience of TT (2009 Survey).

Lack of access to knowledge and availability of comprehensive databases. (e.g. usage of patents’ databases is
extremely low, and industrial access to information is limited).

Lack of access to business intelligence resources by different supporting actors and stakeholders.
Derived IP policies including access to knowledge and access to medicine.
Large backlog of unexamined IP applications (non-availability of professional examiners) *.

Unavailability of electronic registry system for most of the IP 32 protection categories including Patents and Utility
models. In addition, in most of the cases, applications’ submission must be done at the central office in Cairo.

No significant impact on national treasury; low revenue from total fees from patents when compared to other
developing countries. Trademarks fees are the largest IP source of revenue.

Informal business sector and its special requirements of business licenses and IP protection. A high percentage of
Egypt enterprises, 60%, are informal and the informality ranges from 30 to 40% of the Gross Domestic Product®.

Empowering enforcers (insufficient training for judiciary and other enforcement agencies in IPR issues).

Long time to patent - Although Egypt Patent Office has implemented several measures to enhance the workflow,
yet time to patent has not improved enough. It is worth mentioning several developing countries have the same
condition, however many developed and developing countries have participated in the “patent prosecution
highway” which entails number of bilateral agreements among patent offices to “promote work-sharing and
enable patent applicants to request accelerated processing in the national phase where patent examiners can make
use of the work products from other offices” . These agreements are underway now between Egypt Patent Office
and other relevant offices abroad.

Long enforcement procedures and high related costs.
Fragmentation of IPR protection in Egypt.

Innovation exclusion of Biotechnology - Law 82 of 2002 excludes the protection of subject matter areas of natural
biological substances, viable cells, tissues, genetically engineered plants, etc. However, the presidential decree on
July 2015, has included many items - mainly plant varieties - in the Egypt IPR protection zone.

Registration difficulties and data exclusivity of Pharmaceutical - Completing theinnovation cyclethrough enhanced drug
registration process and data protection at the regulatory agencies are paramount for successful commercialisation.

33 The implication of TRIPS agreement has affected the workflow after 2005 in Egypt Patent Office, however this office implemented
several measures as an attempt to cope with the high number of patent applications including raising the number of examiners which
reached now 100 examiners and raising the capacities of examiners through twining activities. These measures were impactful but
not enough given that Egypt patent office is now an international search authority.

34 Kassem, T., FORMALIZING THE INFORMAL ECONOMY: AREQUIREDSTATE REGULATORY AND INSTITUTIONALAPPROACH
EGYPT AS A CASE STUDY. International Journal Of Humanities And Social Sciences, 4(1), 2014.

%5 Qapi.wipo.net (2015). WIPO - World Intellectual Property Organization. Retrieved 5 September 2015, from http://www.oapi.wipo.
net/portal/en/index.html
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Furthermore, Egypt has reached an international agreement in 2007 limiting the days of registration to maximum 120
days for FDA approved drugs, however this agreement was not fulfilled due administrative obstacles.

Increased levels of piracy in ICT and Culture - Copyright industry is highly affected by the increased level of piracy
which reflects weak enforcement measures. The role of ITIDA at the Ministry of Information and Communication
Technology has a significant impact especially at the last three years, however piracy rate is still in high levels.

In general, number and type of patents do not seem relevant to scholarly outputs in Egypt.

8. Egypt IPR governance and architecture

The management of IPR at the governmental level is highly fragmented. Law 82 of 2002 states the responsibility of
different governmental agencies in the area of IP management where the Ministry of Trade and Industry is responsible
for trademarks and TRIPS, while the ASRT is responsible for patents and utility models, and the Ministry of Culture
is responsible for copyrights and ICT. Within the past five years, the Ministry of ICT established a dedicated office,
within the Information Technology Industry Development Agency (ITIDA), which guarantees efficient protection to
IPR and administers the deposit of computer programs and databases, providing licenses for the legal reproduction
and translation of these for educational purposes. Moreover, the Ministry of Justice is playing an important role in
drafting IP legislations. Recently, The Ministry of Agriculture has been also engaged in the protection of IPR in the
domain of plants varieties. In 2009, Egypt has established the “Economic Court” for effective enforcement and control
of IP disputes. Further, the Ministry of International Cooperation manages international relations within the IPR and
particularly WIPO negotiations.

Several efforts have been realized in the past years towards more integration and harmonization. However, all these
efforts were mainly at the level of sharing opinions and views. There is a growing need to have a supervising body
that have a coordination role rather than a regulatory role. The coordination role involves the enhancement of the
innovation process in the protection phase and also beyond the protection. The supervising body could work at the
level of inter-ministerial and interagency levels to ensure the involvement of all parties.

Egypt new Constitution stipulated that “State shall establish a competent body to uphold IPR rights and provide legal
protection as regulated by law”. Although it is a great step forward, the constitution does not specify the function
of this body. It could mean having a coordination and harmonization role to ensure policy coherence and strategic
coordination in issues related to IPR management, or having one single body to manage IPR protection as in the case
of UK IPR Office. So far, no interventions have been taken to establish this supervising body which we recommend
for it to have a coordination role at the level of policies and strategies’ alignment and coherence in addition to public
policy advice.

The Higher Council for Science and Technology is an important attempt to coordinate research and innovation policies,
however it does not involve all actors and it works at a higher policy level. Conductive environment to innovation in
Egypt shall have a more inclusive approach, given the existing challenges and barriers. The informal business sector,
characterized by lack of access to finance, business licenses and IP protection, is another challenge.

Intellectual Property Policy and strategies within Egypt research universities and institutions

A 2009 survey of 141 research institutions and universities has revealed that there are no clear IPR policies or even IP
management office in Egypt research institutions, with 81 institutions reported the unavailability of IPR policies, and only
29 institutions stated the availability of such policies which are mainly in the copyrights domain. Indeed, the concept
of IPR and innovation management is quite new to the majority of state universities and public research institutions.
Despite the recent development and changes in 2014, this pattern did not significantly change. It also revealed the level
of awareness and knowledge about the use of IPR - 62% of involved institutions declared that researchers do not have
sufficient knowledge of even whether they have the right to commercialize their results or not.

Another study conducted by the ASRT in 2014, through NETKITE project, showed that R&D consultancy provided by
employed researchers is not documented and is done in an unstructured way in most of Egyptian universities and
research institutions. Hence, by due to the lack of effective policies, good operational methodology and documentation
process, and a relevant strategic approach, it is more difficult to measure the impact of exploited IPs. On the other
front, output data including number of patents, utility models and publications are not sufficient to measure the impact
of exploited IPs. And since a significant percentage of innovation activities within Egypt research institutions are done




in an informal way (due to the absence of policies, the practice of researchers to exclude their home organizations
from the innovation transactions), it is difficult to relate the technological licensing and innovation agreements.

The institution's polices
state: No policy, No such
. on IP at Total
Always | Sometimes | Never reporting the institution
No. of institutions
Inventions 1 27 1 81 31 141
IP protected by Software or databases 2 36 0 58 45 141
copyright gy cational materials 2 51 0 43 45 141
lOther materials 1 18 0 89 33 141
Industrial designs 1 48 0 58 34 141
Trade- marks 1 16 0 74 50 141
New plant varieties 1 37 1 68 34 141

Researchers’ requirement to report IP ¢

The case for Patents and Trademarks

It is clear that there is a low number of patent applications submitted by Egyptian applicants and a significant low
success rate. Egyptian applicants’ average success rate over the last five years is less than 10% while the average
success rate of the applications submitted by foreigner applicants is almost 30%. Based on the last five years analysis,
Egypt Patent Office is granting an average of 68 patents each year for Egyptian applicants and 421 patents for non-

Egyptian applicants; meanwhile, that Office receives yearly on average 700 patent application each from Egyptian
applicants and 1534 patent applications from non-Egyptian applicants.

Patent Applications' Success Rate
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Figure 12. Success rate of Egyptian and foreign patent applicants

% Yasser M. Gadallah, Intellectual Property Policy for Universities & Research Institutes and Economic Development: The Egyptian
Case, ATRIP Congress 2009, University of Vilnius, Lithuania




Another important finding is the insignificant contribution of researcher institutions and universities. Applications
submitted by Egypt research organizations do not exceed 4% in the last five years, and research institutions tend to
have better contributions than universities. The largest percentage of patent filling comes from individual inventors
and companies, with an average of 30% contribution in filling. This pattern changes when considering the granted
patents; companies showed in this case a high success rate when compared to individuals. The largest percentage
(over 70%) of granted patents by Egypt Patent Office is related to companies.

These figures might be disappointing when it is correlated to the indicators of research productivity at Egypt research

performing organizations, including number of Egyptian PhD students (38325 PhD project in 2013) and the number of
state funded research and innovation projects.

Furthermore, the United States of America and the EU are the largest regions filling patent applications in Egypt,
while Africa and Asia have a limited number of applications. As per the scientific subjects, chemistry, metallurgy and
humanitarian needs constitute the largest percentage of granted patents over the last 5 years (568% in 2013 and 48%
in 2014). It is worth mentioning here that the scholarly outputs of medical and engineering sciences constitute 65% of
total productivity (based on Scopus database).
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Figure 13 Number of filled applications in EGPO  Figure 14 Number of Granted Patents in Egypt

Trademarks as another form of IP that is progressing in a steady state in Egypt. The protection span for trademarks is
ten years and the renewal is applicable for the same period as well. According the Trademarks Law Treaty, applicants
in Egypt are requested to submit power of attorney (with Arabic translation), certificate of incorporate and a legalized
priority document. Trademarks is different than Patents in regards to the number of submitted applications and the
success rate. Their success rate is significantly larger than patents. In 2014, Egyptian applicants were granted 4300
trademarks, which is more than 70% of the total trademarks granted. In the same year, 10062 applications were
submitted by Egyptians which represented an 8.7% increase than 2013. The total number of applications submitted by
Egyptians and non-Egyptians has also increased by 26% in 2014. The main countries which were granted trademarks
in 2014 are United States, United Kingdom and Germany.

Designs and models protection in Egypt have a protection span of 15 years which can be renewed after 10 years for a
further period of 5 years. It is worth mentioning that Egypt in the period between 2007 and 2013 have more applications
for industrial designs and trademarks than other neighbourhood countries including Turkey, Tunisia and Morocco.




Section Four: Industrial and commercial competitiveness

Egyptian enterprises landscape

The total number of Egyptian enterprises, based on the last Egyptian National Economic Census in 2013, issued
by Central Agency for Public Mobilization and Statistics was 2.41 million firms. Only 824 enterprises were in the
public sector (0.03% of all firms), while the majority of firms were private sectors firms. About 56.9% of all Egyptian
firms worked in the wholesale and retail trade, while 16% worked in the manufacturing sector, and 9.2% represented
other services including transportation, education, information communication technology and health. The region of
Lower Egypt had the largest concentration of firms of almost 44.4% of all firms, while the Upper Egypt region had
almost 31.6% of all firms. The urban governorates (Cairo, Alexandria and Port-said) had 22% of all firms and border
governorates 1.8%.

The total output’s value of goods and services for all Egyptian firms during 2012/2013 was EGP1688.4B, with a share
of EGP257.3B for the public sector. When analyzing the contribution of firm according to the types of economic
activities, the highest contribution came from the manufacturing sector with 39.5% of all total output. It is followed by
the mining activities (15.1%) then wholesale and retail trade (14.9%).

9.3 million Egyptian citizens were employed by the private sector while nearly 1 million were employed by the public
industrial sector. Egyptian firms varied in size and were significantly skewed towards micro size firms (less than 10
employees), which represented 96.9% of all Egyptian firms. The small-size firms (10-49 employees) constituted 2.7%
of the total firms, and the medium-size firms (50-250 employees) and large-size firms (more than 250 employees)
constituted only 0.4%. Egypt micro-size firms were contributing to the total productivity by 39.5% and were focused
on wholesale & retail trade (56.9% of all firms) and in manufacturing sector (16%).
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10. Innovation capacity in industry

Egypt has a wide innovation support structure to SMEs that builds on the industrial development strategy published
in 2005 with the aim of empowering the innovation capacity of SMEs and enhance the coordination between several
public actors. However, the coordination between public actors is perceived as weak and the participation of supporting
actors from the private sector is limited ¥’. Since 2008, several progressive actions have been taken especially by the
Ministry of Trade and Industry through the establishment of 13 Technology and Innovation Centers; and during the
Fiscal Year 2013 more than 1700 companies benefited from the different centers’ services. “Doing Business 2013"
report indicates also incremental progress in reducing the “time to start” new businesses in Egypt which is based on
the recent reform done by the General Authority of Financial Investment in Egypt in cooperation with the Industrial

37 SME Policy Index (2015): The Mediterranean Middle East and North Africa 2014 Implementation of the Small Business Act for Europe.
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Development Agency and the Chambers of Commerce. According to the National Strategic Framework developed by
the Egyptian Ministry of Planning in 2015, Knowledge and Innovation is an integral pillar for Egypt’s 2030 Strategy. It
was positioned to stimulate social and economic development and contribute to the national economic reform. 383940
. Egypt is the first Arab country to conduct an innovation survey to assess the innovation capacity and capability of
local firms. The first Egyptian National Innovation Survey (ENIS) was conducted in 2008 by following the “Community
Innovation Survey”. This first national innovation survey was conducted by Fraunhofer Research Institute in
cooperation with the Ministry of Scientific Research. The second ENIS survey was conducted in 2012 and the third
in 2015. The design of the surveys follow international standards and more specifically the OSLO Guide of 2015,
published by OECD. In order to utilize the recent updated evidences, this chapter relied on the most updated 2015
ENIS, which was developed by the Science, Technology and Innovation Observatory at ASRT. Each survey considered
a sample size of almost 3000 Egyptian firms.

10.1 Types of innovation in manufacturing firms

Based on the 2015 ENIS, 25.9% of all manufacturing firms reported “product innovation” activities in relation to
new (or improved with respect to features and use) products or services. This included significant improvements in
technical specifications, components and materials, incorporated software or other functional characteristics. Further,
33.4% of manufacturing firms reported “process innovation” activities with respect to the implementation of a new
or enhanced production or delivery method. It includes improvements in techniques, equipment and/or software
innovation. And finally, 34.9 % of firms reported other ongoing innovations activities with no concrete measurable
results. The rate of innovation in manufacturing sector was 36.7%, calculated as the sum of innovation rate in the three
types (product-process—ongoing innovation).
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Figure 17. Innovation types of Egypt firms

By reflecting this analysis on the rate of innovation by size of different firms, the results showed that the rate of
innovation increases with the increase of firms’ size. The small-size firms had a rate of innovation of 32.6%. This rate
increased to 65.8% in medium-size firms, and to 75.7% in large-size firms.

For micro firms, the major manufacturing industry is “furniture sector” (28.6% of all micro firms), followed by “food
products” (18.4%), “fabricated metal products” and “machinery and equipment”. For small firms, the majority of firms
concentrated in manufacturing food products (46.6%), followed by “wearing apparel” and other non-metallic mineral
products. For large size firms, the majority of firms were in the sectors of food products, wearing apparel and textiles.

10.2 The top innovative industrial sectors by economic activities

The Egyptian manufacturing sector was engaged in many economic reform activities over the past 3 years. The results
of the 2015 ENIS survey showed that the most innovative industrial sectors in Egypt were (in order) food industry,
wearing apparel, manufacturing of non-metallic mineral products, textiles and leather industry.

38 |ISSC and UNESCO (2013), World Social Science Report 2013, Changing Global Environments, OECD Publishing and UNESCO
Publishing, Paris

%9 INSEAD. 2011. The Global Innovation Index 2011.Accelerating Growth and Development (Gl 2011). Fontainebleau, France.

W WIPO. 2011. World Intellectual Property Report The Changing Face of Innovation.
WIPO Economics and Statistics Division.




36.6 % of all innovative firms were in the food industry sector, where at least one type of innovation existed at each
firm in either the “product” or the “process”. The second position went to the manufacturing of wearing apparel
(10.9% of all firms), followed by the manufacturing of non-metallic mineral products (9.4%), the textile industry (5.7%)
and manufacturing of leather and related products sectors (5.4%).
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Figure 18. Innovation types of Egypt firms

Figure 18 shows the top 10 innovative economic sectors in Egypt.

10.3 Sources of information for innovation process

Innovation activities are complex, requiring the coordination of a multiple of players. Firms can obtain guidance,
ideas or advice, for their future innovative products, from a broad range of sources. According to Oslo manual 2005,
there are 10 sources of information for the complete innovation process, which are split into four groups: (1) internal
sources (within an enterprise or an enterprise group); (2) market sources (from customers, suppliers of equipment,
and competitors); (3) external linkage sources (from universities, and research institutes); and (4) other sources (from
conferences, scientific journals and external associations).

According to ENIS 2015, each firm indicated for each source whether it had a low, middle or high importance for their
innovation activities. The following table presents the results for the main source of information (reported as highly
important) of firms. The overall results indicate that Egyptian enterprises tend to consider more internal sources than
any other external sources. Internal sources represented 63.5% of total sources. The second source that was reported as
highly important source is the interactions with the different market actors including suppliers, consumers, competitors
and consultants at private or commercial labs (38% of total sources). This was followed by clients and customers
(29.9%), and information from competitors or other enterprises (18.8%), and 13% for conferences, trade fairs and
exhibitions. In this context, one of the remarkable finding here is that less than 2.4 % of the total manufacturing firms
in Egypt consider research performing organisations (including universities or other higher education institutions or
government or public research institutes) as main sources of information.
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Sourceofinformation Innovative Firms
% Number
Internal Source Sources within your enterprise or enterprise group 63.5 4997
Market Sources Suppliers of equipment, materials, components or | 38.1 2999
software
Clients or customers 29.9 2351
Competitors or other enterprises in your sector 18.8 1483
Consultants, commercial labs or private R&D institutes | 4.3 340
Institutional sources | Universities or other higher education institutions 2.4 189
Government or public research institutes 2.2 173
Other sources Conferences, trade fairs, exhibitions 12.5 982
Scientific journals and trade/technical publications 9.4 743
Professional and industry associations 3.4 268

Table 1. Source of information for innovation activities in Egypt firms

10.4 Analytical dive in industrial sectors that consider “research performing organisations” as innovation source

By focusing on innovative manufacturing firms which reported their reliance research performing organisations as
important source for developing or creation of product or process innovation, It is noticed that less than 2.4% of the
total firms consider universities or other higher education institutions as main sources of information and only 2.2%
of manufacturing firms consider government or public research institutes as main sources of information. Further
analysis was conducted of manufacturing firms that depended on research performing organisations, and they were
categorized by economic activities. Table 2 indicates the sectors that interact with universities and research institutions.
In this respect, it is shown that the food industry is one of the most innovative sectors. 22.9% of total firms, that are
interacting with universities and research centres, are mainly in the food industry. It is followed by the manufacturing
of chemicals and chemical products (17.2%) and the manufacturing of non-metallic mineral products (15%).

% of Manufacturing firms interact with research perfomin
Manufacture of food products 22.9

Manufacture of chemicals and chemical products 17.2

Manufacture of other non-metallic mineral... 15.
Manufacture of wearing apparel 13.4
Manufacture of rubber and plastics products
Manufacture of leather and related products
Manufacture of furniture
Manufacture of basic metals
Manufacture of fabricated metal products, except...
Manufacture of pharmaceuticals, medicinal...
Manufacture of textiles
Manufacture of electrical equipment
Other manufacturing
Manufacture of paper and paper products
Manufacture of motor vehicles, trailers and semi-...

Manufacture of beverages

Manufacture of coke and refined petroleum...

0. 7.5 15. 22,5 30.

Table 2. Firms’ interaction with research performing organisations



10.5 Innovation-related activities at the innovative Egyptian firms

Innovation is affected by number of activities including the acquisition of machinery, equipment and software, training,
in-house and outsourced R&D expenditure, and the acquisition of other external knowledge. Some of the activities
that are not included in the R&D sector assessment are training and acquisition of other external knowledge. The
results of the 2015 ENIS showed that, the major innovation-related activities at the innovative manufacturing firms
(80.8%) are mainly through acquiring new machinery, equipment or software. These are followed the training and
capacity building (74.9%), and by market introduction of innovations (47.2%). Furthermore, it was shown that 29.7%
of all innovative manufacturing firms have in-house R&D and 6.7% of all firm have extramural (outsourced) R&D as a
part of their innovation activities.

Innovation Activities number %
Intramural (in-house) R&D expenditure 2335 29.7
Extramural (outsourced) R&D 6.7
Acquisition of machinery, equipment and software 6360 80.8
Acquisition of other external knowledge 2754 35.0
Training 5895 74.9
Market entry of innovations 3716 47.2

Table 3. Types of innovation activities at the manufacturing firms

Table 3 above shows also that 33.4% of all innovative manufacturing firms have innovation activities in either the form
of intramural (in-house) or extramural (outsourced) R&D activity. Further analysis of the ENIS showed that the major
sectors having R&D activities are the manufacturing of food products (35% of all firms), followed by non-metallic
mineral product (11.6%) and manufacture of chemicals and chemical products (10.1%).

10.6 Collaborative innovation capacity of firms and institutional organizations

It is usually said that cooperative enterprise activities can significantly contribute to the innovation performance of a
firm. This model calls for a cooperation among firms and/or others technology providers to pool technical resources,
technical information for creation or developing of an innovative process. In Egypt, and according to the ENIS
2015 results, only 2% of all manufacturing firms cooperate with universities and other higher education institutes,
government or public research institutes, and private R&D institutes. Furthermore, only 10 out of 23 innovative
manufacturing sectors have cooperation activities with universities or research institutes. Again, food products
industry stands first in this respect.

Figure 19 below illustrates the different sectors of high cooperation pattern.
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Figure 19. Top industrial sectors of high collaborative capacity in Egypt




—

10.7 International comparative view

The main barriers to innovation are very similar in many countries. Barriers related to funding (from internal and
external sources) are considered as most important by the majority of the innovative enterprises in all countries
covered in the UIS Catalogue of Innovation Surveys *'. In Egypt, innovative firms considered funding, as well as lack
of market information and the local competitiveness policy, as main obstacles.

M Lack of funds within your enterprise or group ® Lack of finance from sources outside your enterprise
< Innovation costs too high Lack of qualified personnel

© Lack of information on technology A Lack of information of markets

@ Difficulty in finding co-operation partners B Market dominated by established enterprises

A Uncertain demand for innovative goods or services © No need due to prior innovations

7@% 0 need because of no demand for innovations

53% *

35% L 4

18%

Innovative enterprises

0%
Egypt Iceland Japan Luxembourg Nigeria Portugal

Figure 20. Comparative view of main innovation barriers

11. Main barriers and challenges

There are a number of factors that prevent manufacturing firms from developing process or product innovation
activities. In this context, several factors should be considered, including the time to start or close a business, the
efficiency of the innovation ecosystem environment, and the adequacy of legislation and administrative support.

Others reasons retrieved from the results of the 2015 ENIS may help to understand the main obstacles facing
innovation. Hence, and in this regard, it is shown that: 54.6% of all firms reported that the existing competition policy
does not support innovation; 18.4% believed that the IPR regime is weak; 45.5% considered that the absence of
government innovation standards and regulations as the main barrier of innovation; and 23% identified the lack of
specific government support as the strong obstacle to innovation.

Furthermore, 9% of the surveyed enterprises reported abandoning some of their innovation activities or projects
at the conceptual stage, while 16.5% said having experienced serious delays, and 7% abandoned the innovation
activities at a later stage of development.

The respondents to ENIS 2015 survey were asked to rate a set of possible barriers (barriers related to cost, knowledge,
market or other reasons). The major hampered factor was related to costs (including lack of internal or external
funding), where 57% of non-innovative firms and 49% of innovative firms selected this reason as a high important
barrier to innovation. Knowledge factor including TT and know-how management is also considered as an important
barrier. In this respect, the following factors were noticed: lack of qualified personnel, lack of information on technology,
lack of information on markets and difficulty in finding cooperation partners from the industrial or academic sectors.

4T http.//nada.uis.unesco.org/nada/en/index.php/catalogue/innovation



Cost factors 0.3055 0.4576

0.4144
b 0.5699
Knowledge factors 0.2433 0.3631
EEUE 0.2734
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Market factors 0.2604 0.3535
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Figure 21. Classification of identified barriers to innovative and non-innovative firms

Barriers and challenges vary also among different sectors. For instance, the chemical, textile and plastics industries
were on the top of the list considering that a lack of qualified personnel is a main challenge; while, beverages,
fabricated metal products, media and leathers industries were on the top of the list considering that the lack of market
information and the lack of adequate information technologies are main barriers.
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ANNEXES

Annex A - Incubators in Egypt

Name of Technology
Incubator

Sectors covered

Main Services

Nahdet Elmahrosa General Nahdet EImahrosa offers wide set of incubation services including
capacity Building, Mentor support, Infrastructural Support and seed
funding. Nahdet EImahrosa has its own innovation competitions.

Sustaincubator Food, Water, Mentoring, training and access to crowdfunding through SHEKRA

Renewable crowd funding. Space and facilities for innovative experiments and
Energy pilots in the areas of food, water and alternative energies as well as

office space provided in: 6th of October City; Cairo, Alexandria Desert
Road; Beni Suef; Maadi (office space).

Innoventure clean technology, |Innoventure provides seed-stage funding to launch the venture,
energy, Full-time office hosting at the Venture Hub, Customized immersive
electronics, business training and a dedicated expert mentor to work with the
media & market management team, Business coaching by the Innoventures team and
intelligence, ICT Access to professional networks.
platforms

INJAZ Egypt All sectors, INJAZ has three phases including Ideation, Acceleration and
mainly graduation | Incubation. Winning teams are provided with physical incubation,
projects of and seed funding from the companies that adopted them. Mentors
Egyptian graduate | are assigned to each team to coach them each step of the way. This
or undergraduate | phase ends with a demo day, where all products and services will be
students displayed for potential angel investors to view them, giving the teams

a second opportunity to receive funding.

General Endeavor supports the growth of its entrepreneurs» companies
throughout their business life-cycle by developing and providing a
comprehensive array of demand-driven services. These services range
from a rich mentor network, to facilitating access to smart capital
-Endeavor Entrepreneurs also mentor earlier stage innovators, share
their stories to inspire future generations, and spearhead socially
responsible business initiatives and venture funds.

Flat6Lab’s Information Flat6Labs supports teams of entrepreneurs for a three-month cycle and
Technology and gives them access to the facilities, expertise, mentorship, and support
Services needed. The teams are provided with seed funding in the range up to

EGP75k.

Tahrir2 General Tahrir2 is providing incubation services including funding, mentorship,
co-working area, coaching, business model support and productive
atmosphere.

TIEC - ICT Established by the MCIT, with an aim to drive the ministry’s efforts in

Entrepreneurship &
IP Commercialization
Center

innovation and entrepreneurship. TIEC has announced several initiatives
to support technology entrepreneurship including a partnership to
establish Plug And Play, a Silicon Valley incubator, in Egypt.

Vodafone Xone

Telecommuni-

Incubator is be based in Vodafone»s Smart Village offices, and plans

cations to provide 15 start-ups with state-of-the-art telecommunications
technology technology, financial and legal advice, as well as hiring services, to
help them scale and reach new markets
Technology IT TIP was founded in 2006 by the Information Technology Industry

Incubation Program
(TIP)

Development Agency under the supervision of the Ministry of
Communication and Information Technology.




PlugandPlayEgypt. Technology The company works closely to reach out to the region’s most promising
com entrepreneurs; evaluate investment opportunities; fund, mentor,
and accelerate top startups; and build an open, collaborative, and
sustainable entrepreneurial ecosystem to benefit all of the MENA region.
AUC Venture Lab General It provides the following services: Workspace, Funding of LE 20,000;

incubator

Business training; Mentoring and coaching from the AUC'’s extended
network, including access to faculty members as mentors and/or
consultants; Networking events; Assistance with professional services
including HR and recruitment, communication, marketing and legal
assistance; Access to students for product testing, class projects and
interns; Access to other AUC facilities upon request and agreement
including engineering, multimedia and technical labs.

Ahead of the curve

Social Innovation

ATC has launched Entrepreneurship with Impact, a program that will
build an ecosystem to support start-up and existing social businesses
that need to go to scale. This program has been launched based on
the belief that alternative business models with new localized industry
practices will promote multi- dimensional value creation in the region.

enpact Egypt

Technology and
ICT

Enpact Egypt is a non-profit organisation enpact was founded in
August 2013 with the aim of strengthening economic relations
between young entrepreneurs from the start-up scenes of the

Middle East, North Africa and Europe. Since then, this goal has

been successfully implemented with the “engage participate act”
project — an innovative mentorship programme for promising young
entrepreneurs — funded by the German Federal Foreign Office. In
addition to that we promote entrepreneurship and support local
entrepreneurial ecosystems by creating entrepreneur spaces for start-
up related activities.

STARTUP MENA
EGYPT

Technology

STARTUP EGYPT helps startups at any stage (whether it is idea stage,
scaling business, acquiring customers or signing a term sheet) to
overcome their biggest challenges. By engaging key players in the
local ecosystem, building bridges to corporates and the international
market, STARTUP Egypt can ensure fast-track development and a high
learning curve. Moreover, VentureScout program is a collection of
serial entrepreneurs, ex-corporate executives, venture capitalists and
expert trainers, deeply embedded in startups and entrepreneurship.

ICE CAIRO Technology & icecairo is a Social Enterprise, and part of the international icehubs network,
Engineering that started with iceaddis in Ethiopia and icebauhaus in Germany. icecairo
is a community-powered green tech innovation hub. icecairo works to solve
environmental and social challenges using the brilliance of the icecairo
community, and to turn these challenges in to green businesses.
JuicelLabs Information and JuicelLabs accelerator hosts a limited number of digital startups

Communication
Technology

every year, providing mentoring as well as office space and support
for creative content design through their digital creative agency, The
Planet. The company works through six-month acceleration cycles, in
which they select two startups at their MVP development stage, each
of which receive up to US$50,000 in funding from individual investors,
both in cash and in-kind services, in exchange for a low equity stake,
which spans between 10% and 20%.

Startup School

All Sectors

The main office is located at Cairo’s promising Almaqarr co-working
space, hosts five-class introductory courses at low fees, as well as free
monthly classes not only in Almaqarr but also GROOT in Mansoura, and
soon in Alexandria Synergos Social based challenges The Synergos
operates through a social innovation support program that leverages

on the power of entrepreneurs to expand employment opportunities

for youth, and supporting a new cadre of business leaders. Having
graduated 1,250 participants, the programme offers technical and
financial support to establish or startup social entrepreneurs.
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Annex B - Venture Capitalist in Egypt

Name

Sectors

Description

Cairo angels

All sectors

As a general rule Cairo Angles does not invest in companies that
require further research and development of the prototype. The

focus is on early stage companies — across all sectors — looking to

raise EGP250000 to 2M, where we can fund a portion of the round

and syndicate with other angel groups or early-stage venture funds.
Cairo Angels businesses can reach profitability preferably with a total
investment of less than EGP5Mof equity investment over the life>me
of the company. The minimum target return is 3 — 5 times Cairo-Angels
money back in 3 -5 years.

MC Egypt

Mainly
agriculture
in addition to
healthcare,

MC Egypt provides businesses with both time and capital investments.
The MC Egypt team provides mentorship, advisory services, business

linkages, and business development support both from within our MC
Egypt team and from highly successful volunteers .The Investment

education, Team at MC Egypt is developing new products and services to provide
financial services, | low level equity investments between US$50000 and US$300000. MC
and energy Egypt fills the gap between initial seed money provided by friends,
family and grants and larger investments from VC, PE, and Impact
Investing firms.
Tamkeen Capital All sectors Tamkeen provides capital investment seed investment amounts range

between US$50000 to US$250000. Moreover it can reach US$1M by
providing bridging loans. Tamkeen aims to own 25% to 45% of the
companies its invest in the startups that are incubated aren’t given a
set number of months to leave; they can stay rent free for up to a year,
or until they have 20+ employees.

Ashoka Innovators

Innovation for

Ashoka opened its Cairo office in March 2003 and its hub for

for Public Public including operations in North Africa and the Middle East. Ashoka Egypt is
fields within actively engaging North African and Middle Eastern leading social
education, health, | entrepreneurs in all major fields of social concern: education, health,
environment, womens empowerment, environment, economic development,
economic agriculture, water, disability, early child development and childrens
development, rights. The Social Investment Entrepreneurs (SIE) program identifies
agriculture, and supports leading social entrepreneurs striving to allocate capital
water, disability, | for social impact. Youth Venture program thus inspires and invests
womens in teams of young people to start and lead their own social ventures,
empowerment and is building a powerful network of young changemakers across the
and children» world.
rights

Flat6Lab’s Technological Flat6Labs hosts teams for a three-month cycle and gives them access

areas

to the facilities, expertise, mentorship, and support needed. The teams
are provided with seed funding in the range of EGP 60000-75000 as
they attempt to define their product, develop their core application,
construct a well-balanced business plan, and commercialize their
enterprise.

Ideavelopers

Technology
—Information
communication

Ideavelopers is a venture capital firm that helps innovative startups
become great companies. It is a subsidiary of EFG-Hermes Private
Equity. Ideavelopers manages the Technology Development fund: a
US$50M fund focused on early stage technology companies. To date,
it has invested over US$25M in 17 companies operating inside and
outside Egypt.




Nile Capital & IT
Ventures

Internet &
telecommunica-
tions, software
development,
systems
integration and
total solutions,
cyberspace and
internet value-
added services,
knowledge,
distribution and
manufacturing.

We invest in early stage, start-ups and turn-around companies in
diversified areas including but not limited to: telecommunications,
information technology and high-tech sectors regionally and globally.
The Company invests in a portfolio of low-to-medium risk businesses,
with an emphasis on providing growth capital to emerging companies
operating in the telecommunications and information technology
sectors. Since its founding in 1999, IT Investments has promoted

and participated in the establishment of 45 companies of a total
capitalization of over EGP1.5B.

PlugandPlayEgypt.
com

Information
Communication
Technologies

Based in Cairo and Silicon Valley, the PlugandPlay and Rising Tide
teams work closely together to reach out to the region’s most promising
entrepreneurs; evaluate investment opportunities; fund, mentor,

and accelerate top startups; and build an open, collaborative, and
sustainable entrepreneurial ecosystem to benefit all of the MENA region.

Sawari Ventures

Arabic web
content and
applications,
financial services
and eCommerce,
mobile content
and applications,
software-as-
a-service, and
converged
services

Sawari Ventures is an international venture capital firm that invests in
people turning visionary ideas into market-leading companies in the
Middle East and North Africa. Sawari Ventures focuses on investments
in technology-driven companies seeking to build new markets with
significant growth potential, in the early and growth stage. The sector
focus is on TMT with specific interest in Arabic Web Content and
Applications, Financial Services and eCommerce, Mobile Content and
Applications, Software-as-a-Service, and Converged Services.

EFG-Hermes Private
Equity

Construction, oil
& gas, telecoms,
media, IT, finance
etc.

Founded in 1984, EFG Hermes is the premier investment bank in

the Middle East and is recognized as the regions market leader in
securities brokerage, asset management, investment banking, private
equity, and research. The firm has a proud history of innovation,
market leadership and dedicated client service.

IT Investments

Internet &
telecommunica-
tions, software
development,
systems
integration and
total solutions,
cyberspace and
internet value-
added services,
knowledge,
distribution and
manufacturing

It invests in early stage, start-ups and turn-around companies in
diversified areas in a portfolio of low-to-medium risk businesses, with
an emphasis on providing growth capital to emerging companies.

OT Ventures Media, Invests in mobile and other related start-ups.

communication,

IT & retail.
Alexandria Business | Agro-businesses | Alexandria Business Association provides financial services including
Association and food grants and loans. It targets micro enterprises employing up to 5

workers and existing small enterprises employing up to 15 workers.
Loan amounts can be from EGP1500 to EGP100000 and repayment

terms are from 4 months to 24 months. The program also provides

agro-credit to finance (Crops, machinery, milking and fattening) and
finance commercial vehicles up to 48 months.
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Middle East Venture
Partners

Al Ahly for
Development and
Investment

Metal fabrication,
ICT, engineering,
agriculture
products

In addition to financing, ADI provides a broad range of services
ranging from structuring the deal, establishing investment consortia

- which typically comprise of qualified anchor technical investors,
marketing and managerial expertise - to capital raising through
underwriting equity positions, private placements and the arrangement
of debt financing. The minimum investment is 10% of project’s capital
and the maximum investment is 30% of project’s capital.

Arab Investment
Company

Communication,
biotechnology,
pharmaceuticals,
industrial gas

The Arab Investment Company prime objective, according to the terms
stipulated in its Memorandum of Association, is to «invest Arab funds
to develop Arab resources in different economic sectors by initiating
investment projects in different economic sectors, based on sound
economic and commercial criteria, in a manner that would support and
develop the Arab economyn».

CDC Capital Partners

All sectors

CDC provides capital in all its forms - equity, debt, mezzanine,
guarantees — and we invest directly as well as through fund managers
we believe are aligned with our aims. Our capital typically supports
growth and expansion, which leads to job creation, unlike private
equity in developed markets which is largely about value creation
through leverage and cost efficiency. CDC minimum investment is
US$5M.

Egyptians Abroad for
Invest & Dev.

Pharmaceuticals,
electronics,
environmental
activities

The company is committed to do the fullest possible care in the
selection of the best investment opportunities that can achieve good
returns on investment, in order to maximize shareholders» equity of
the company, the Board of Directors and Executive Directors through
their extensive scientific and practical large experiences to ensure the
continuation in a sustainable growth projects to ensure the benefit

of the company in good investment opportunities in the market, and
for this the company is committed to use a distinguished experts and
personnel in all areas of investment.

Egyptian Kuwaiti
Holding Company

Agriculture,
tourism, cement

Egypt Kuwait Holding Company (EKHO.CA on the Egyptian Exchange
and EKHOLDING on the Kuwaiti Exchange) is one of the MENA
region’s leading investment companies with a diversified portfolio of
investments that spans the region in sectors that include fertilizers
and petrochemicals, energy, insurance, manufacturing, information
technology, transport and infrastructure.

Sindbad Venture ICT Sinbad Ventures invests in early stage internet and mobile startups
from Arabia, usually in the second round after accelerators and
angel investors and then helps the firms prepare for a third round of
investment from an international VC (mainly Silicon Valley).

Venture Capital Bank | Chemicals, An Islamic investment bank specializing in VC investment

consumer goods,
engineering
procurement and
construction,
healthcare, IT
outsourcing,
real-estate
development,
telecom services.

opportunities in a variety of fields. Venture Capital Bank has an interest
in startup companies and SMEs. It provides financial support ranges
between EGP150k to 3M.

MENA Venture
Investment

All sectors

MENA Venture Investments provides angel and seed funding to
entrepreneurs with ventures that have strong growth potential.




Annex C - Innovation Enablers

(Innovation web-marketplace, Crowdfunding platforms, web-based business competitions)

Name

Main Functions

Description

Ashoka Innovators

Social Investment

Ashoka opened its Cairo office in March 2003 and its hub for

for Public entrepreneurs operations in North Africa and the Middle East. Ashoka Egypt is
program and actively engaging North African and Middle Eastern leading social
enhancing entrepreneurs in all major fields of social concern: education, health,
practices womenys empowerment, environment, economic development,
platform, agriculture, water, disability, early child development and children»s
raising fund for rights. The Social Investment Entrepreneurs program identifies and
entrepreneurs. supports leading social entrepreneurs striving to allocate capital
for social impact. Youth Venture thus inspires and invests in teams
of young people to start and lead their own social ventures, and is
building a powerful network of young changemakers across the world.
SHEKRA Web-based Startups are pitched to Shekras network of investors to be
Platform crowdfunded, giving access to smart capital, and also, insuring idea
protection throughout the process. Shekra works with entrepreneurs
on various areas depending on the phase of their startup.
Egypreneur Entrepreneurs’ An online portal/community for Egyptian entrepreneurs.
services
including
mentoring,
visibility,
networking.
In addition to
matchmaking
Investors»
services.
zoomal Crowdfunding Zoomaal is a crowdfunding platform that accepts projects that fall
platform within the following categories: Animation & Comics, Architecture &
Design, Arts, Community, Dance, Education, Environment, Fashion,
Films & TV, Food, Games, Inventions, Live & Social Events, Missions &
Endeavors, Music, Photography, Research, Software & Web, Theater,
and Writing & Poetry.
Yomken Promotion, Crowd funding for low tech solutions.
Matchmaking
and brokering
of innovative
solutions
MC Egypt MC Egypt works with members of the existing entrepreneurship
ecosystem such as incubators, accelerators, angel investors and
venture capitalists to build their capacity and encourage strengthening
of the ecosystem towards impact entrepreneurs.
AWTAD Mentoring and AWTAD Start Me Up Mentoring program works on developing the

capacity building

entrepreneurial skills of graduate students and young researchers
working in scientific and technological fields to bring their scientific
ideas into business world. The program will help researchers &
scientists to overcome and demystify the obstacles that stand in the
way of commercializing their innovative research and provide hands-
on experience in developing new business ventures.




—

Middle East Council
for Small Business
and Entrepreneur-
ship (MCSBE)

MCSBE is the outcome of the aspirations of a group of Egyptians
dedicated to the vision of advancing entrepreneurship and small
business in Egypt and the Middle East. MCSBE is an affiliate of the
Council for Small Business covering Egypt, Jordan, Saudi Arabia
and Morocco, and linking to the ICSB global network of affiliates and
members from 70 countries around the world.

ENACTUS Egypt

Enactus provides a platform for university students to collaborate with
business and academic leaders in the development of entrepreneurial-
based projects that empower people to transform opportunities into
real, sustainable progress for themselves and their communities. The
winners of Egypt national competition are then invited to compete at
the prestigious Enactus World Cup, amongst 39 other countries.

alkora foundation

Since 2011, Alkora foundation supports entrepreneurship initiatives
at other organisations. Alkora foundation already supported Nahdat
Mahrosa in their young inventor program, Ain Shams University in

their Nobel Prize program among other organisations.

Middle east
investment network

Middle-east investment network doesmt only serve Egypt. It is a
network that has 30 branches extending to 80 different countries.

We have 541,450 registered members with 101,845 investors and
439,605 entrepreneurs. It is easier now for Egyptian entrepreneur to be
exposed to wide worldwide network of investors.

SILA Angel
Investment Network

SILA angel investment network is based in Qatar and serve
entrepreneurs from Lebanon, Egypt, Palestine, Jordan and Qatar. SILA
is a network of organizations, businesses, and individuals aligned on
the common goal of catalyzing an entrepreneurial ecosystem. SILA
will provide entrepreneurial support services from a wide network

of partner organizations. Partner contributions include training of
entrepreneurs and angel investors, mentorship and incubation,
financing, technical assistance, business network outreach, and on-the-
ground implementation.

RISEEGYPT

RISE is an NGO registered in the USA. Its mandate is to build the
capacity of social entrepreneurs through targeted and tailored
professional knowledge exchange. It does not provide direct funding
to entrepreneurs (although it plans to connect them with investors in
their area of expertise and work with them to more effectively attract
funding).

BEDAYA

Bedaya Startup Academy is sponsored by GAFI and implemented

by Bedaya Centre for Entrepreneurship & SMEs Development. The
Middle-East Council for Small Business and Entrepreneurship is

a 3-months program to genuinely equip entrepreneurs with skills,
competencies and knowledge required to establish and run their own
businesses.




YESMENA Free consultation | The YESMENA initiative relies on the expertise of volunteer
services in consultants located anywhere around the globe. Consultants are
the fields of matched with projects submitted by entrepreneurs according
accounting & to their skillset and project preferences. The advisory service is
finance, strategic | performed remotely, the majority of the time, through a variety of
planning, process | telecommunication vehicles, such as online or using the telephone.
improvement, The entrepreneur commits to fully covering communication costs for
business the project, however both sides - entrepreneurs and consultants — are
transformation, encouraged to use readily-available free communication tools, such as
marketing, Skype.
change
management,
business
development,
organization
design, market
research,
corporate
finance, human
resources

Zawaya General Over 800,000 professionals from around the world, rely on Zawya

to find and connect to the right investment opportunities in the
MENA region. Backed by our team of in-house private equity and
sovereign wealth fund analysts, Zawya’s PE solutions shape the right
private equity strategy and regional SWF developments. Zawya'’s
Private Equity Monitor, empowering PE professionals with the most
comprehensive coverage of the asset class, including unbiased
research, in-depth analysis, and the latest news and intelligence. It
allows you to gain sharp insight into private equity fund performance
by comparing against similar funds, identifying potential minority
interest opportunities, as well as examining the latest transactions,
rates, sizes, and IRRs. Members can determine performance trends,
compare the values of entry and exit deals, as well as gauge investor
appetite by reviewing the areas of funds being raised, closing sizes,
sectors, and countries of investment.

Ashoka Innovators

Social Investment

Ashoka opened its Cairo office in March 2003 as its hub for operations

for Public entrepreneurs in Middle East & North Africa. Ashoka Egypt is actively engaging
program and MENA leading social entrepreneurs in all major fields of social
enhancing concern: education, health, women»s empowerment, environment,
practices economic development, agriculture, water, disability, early child
platform, development and childrenss rights. Social Investment Entrepreneurs
raising fund for program identifies and supports leading social entrepreneurs striving
entrepreneurs. to allocate capital for social impact. Youth Venture inspires and invests
in teams of young people to start and lead their own social ventures,
and is building a powerful network of young change makers across the
world.
SHEKRA Platform Startups are pitched to Shekras network of investors to be

crowdfunded, giving access to smart capital, and insuring idea
protection throughout the process. It works with entrepreneurs on
various areas depending on the phase of their startup.
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Matchmaking
and brokering
of innovative

solution.

Egypreneur Entrepreneurs’ An online portal/community for Egyptian entrepreneurs.
services:
mentoring,
visibility,
networking, and
matchmaking
Investors»
services.
zoomal Crowdfunding Zoomal is a crowdfunding platform that accepts projects that fall
platform within the following categories: Animation & Comics, Architecture &
Design, Arts, Community, Dance, Education, Environment, Fashion,
Films & TV, Food, Games, Inventions, Live & Social Events, Missions &
Endeavors, Music, Photography, Research, Software & Web, Theater,
and Writing & Poetry.
Yomken Promotion, Crowd funding for low tech solutions.

Startup MENA

Mentoring and
capacity building

Initiative funded by Danish Foreign Ministry and Confederation of
Danish Industry, Startup MENA boosts startup ecosystems through
organizing premium workshops where entrepreneurs at any stage
(idea stage, scaling business, or acquiring customers) can connect with
topnotch mentors and investors, sometimes offering events where
they can pitch in front of international angels and VCs.

Egyptlnnova-te

Integrated
Innovation hub

Online innovation hub that focuses on Information, Communication
technology and is owned by the Technology Innovation and
Entrepreneurship Center at the Ministry of ICT in Egypt and developed
by Link Development.

Egypt Research2In-
dustry portal

Integrated
Innovation hub

Online innovation hub that focuses on all technological sectors and
is owned by the Academy of Scientific Research and Technology at
the Ministry of Higher education and Scientific Research in Egypt and
developed by Link Development.
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Chapter 2

Policies for the Establishment of an Efficient System of Innovation and
Technology Transfer in Egypt

1. Introduction

Coming out of a period of relative instability, Egypt is striving to continue building its national innovation and
technology transfer (TT) capacity through establishing different components of a comprehensive national innovation
system (NIS) and developing the right innovation policies, strategies and plans. Although the country does not have
a formally ratified innovation policy at the national level that drives towards a unified view of an NIS, significant
scattered efforts have been undertaken during the past two decades or more to develop different ingredients of such
an NIS.

In particular and in direct pertinence to this study, two different networks of TT centers have been established and
are currently operational in Egypt. The first network of TT centers, the Egyptian Technology Transfer and Innovation
Centers (ETTICs) was established by the Ministry of Industry and Foreign Trade. More than a dozen ETTICs exist today
with the main objective of supporting Egyptian industrial firms through transfer of new technologies directly from
outside Egypt. In addition to TT, ETTICs provide a wide variety of services to companies, ranging from incubation to
technical support to funding facilitation and networking. ETTICs are managed by the Industrial Council for Technology
and Innovation.

Another network of TT centers has been more recently established within a number of Egyptian universities through
an initiative by the Academy of Scientific Research and Technology (ASRT). These centers are mainly concerned
with technology licensing and transfer from Egyptian universities to the local industry, and potentially to regional
and international industries. These centers, called Technology, Innovation and Commercialization Centers, provide
similarly to ETTICs, other services apart from TT. They support researchers and advise them on issues related to
Intellectual Property Rights (IPR), Intellectual Property (IP) licensing, IP Protection, technology licensing and transfer,
as well as all business and legal aspects related to IP and technology commercialization.

In addition to the above two networks of TT, the Egyptian Innovation Ecosystem includes a large number of players
serving innovation and technology transfer from different perspectives and under different organizations. Key players
on the government side include: Ministry of Industry and Foreign Trade, ASRT, Ministry of Scientific Research,
Ministry of Communication and Information Technology, IT Industry Development Agency, Technology Innovation
and Entrepreneurship Center and Science and Technology Development Fund. Non-governmental organizations
and networks concerned with promoting innovation have also emerged and started to play a visible role within the
innovation landscape. Furthermore, private initiatives and enterprises, as well as funding bodies and investors, are
central to the innovation and entrepreneurship arena and play a major role in supporting entrepreneurs, start-ups and
established companies. Chapter 1 listed a number of active NGOs and private entities involved with innovation and
technology transfer

The above indicates that the Egyptian innovation ecosystem is relatively developed. However, the above innovation
landscape lacks coordination and high level unified vision and policy which can make the above components function
together in an efficient and effective manner, thus becoming a real NIS.

This chapter will try to provide a high level overview of Egypt’s national top-level innovation policy and vision of
its NIS, if they exist; before diving into institutional and organizational policies relevant to the different players of
the innovation ecosystem and different aspects of innovation. Once the current situation of the Egyptian innovation
policy is understood, the mandates and policies of the different stakeholders of the innovation ecosystem will be
discussed, including, but not limited to, TT centers. Recommendations will be provided for developing new policies
or upgrades to the current ones in order to enhance their performance and link the different components into an
efficient innovation system.

42 Evaluation of the Egyptian Science, Research and Technology Landscape for the Design of the Egyptian Innovation Policy and
Strategy, Final report, Fraunhoter IPK, July 200




Several studies relevant to innovation have been conducted before. However, most of these studies have confined
themselves to a rather limited scope, pertinent only to the organizations’ commissioning such as studies conducted
by Fraunhofer IPK in 2009*? which focused only on ETTICs. In this chapter, a higher level view with the objective of
assessing the NIS and its policies as a whole will be proposed, while trying to identify the gaps and missing links to
make this system more effective and efficient.

2. Innovation: how?

This section tries to answer several questions. What is a National Innovation System, and how can a national innovation
policy make this system more effective and efficient?

2.1 Innovation systems

An effective innovation system has well defined components and players that are linked together in robust networks
through policies, programs, incentive mechanisms and many other tools to boost synergies and interactions between
different actors leading to higher levels of innovation and value generation. The efficiency or performance of an
innovation system is a measure of the output of such system in terms of innovations and economic value for a specific
input in terms of resources and investments.

The efficiency and performance of an innovation system depend on two main factors: the abilities and levels of maturity
of different players, including those generating knowledge and know-how, those transforming such knowledge into
products and those acting as catalysts; and, the strength of linkages and interaction mechanisms between such players.

Figure 1 depicts a schematic diagram of an innovation system *, with some modification to fit the Egyptian context.
An underlying background circle was included, representing the environment and framework conditions required
for any innovation process. In fact, without the right environment and framework conditions, no significant impact
or sustainable growth can take place even in presence of the best policies and state-of-the-art infrastructure. Finally,
the diagram also suggests that a strong political will is mandatory to establish the right environment and proper
framework conditions.
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Figure 1. Schematic Diagram of a National Innovation System

4 Riccardo GALLO, Mauro MALLONE, Vincenzo ZEZZA, Technological transtfer: the RIDITT Programme, ERIER Number 1, July 2010
“ Arundel, A. & Smith, K. ‘History of the Community Innovation Survey’. In Handbook of Innovation Indicators & Measurement, ed. F.
G. Cheltenham: Edward Elgar 60-87, 2013
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2.2 Innovation policy

Examining the above figure, the circle in the middle encompasses the different actors of the NIS, and the links or
“connective tissue” between these different players determine to a great extent the performance of the innovation
system, if it is assumed that all players enjoy a certain level of maturity and capacity to properly act. The strength and
efficiency of those links depend to a large extent on the national innovation policy and the underlying legislations and
institutional innovation policies. The performance of an innovation system is usually measured using instruments
such as the community innovation survey, which is an EU standard that measures the output of innovation with a
defined set of quantitative and qualitative indicators .

Innovation policy is the combination of government policies from tax, to trade, human development, and technology
that support a nation’s innovation system. These policies can be visualized as a four layer pyramid (see Figure 2 *°); at
the base level are key framework conditions such as the rule of law, such as transparency and low level of corruption,
ease of doing business, competitive markets, flexible labor markets, effective protection of property (including IP), and
a culture of trust. These framework conditions are mandatory for success; without them, innovation and industrial
policies will not succeed. The next level includes an effective tax, trade, and investment environment designed to
establish a globally competitive ecosystem and policies that encourage trade and Foreign Direct Investments.
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Figure 2. Four-level pyramid for innovation success

At the third level come the robust physical and digital infrastructures: a skilled workforce with broad-based general
capabilities as well as the specialized skills matching needs of key industries; and a robust knowledge creation (e.g.,
investment in science and technology). However, success requires going to a fourth level that includes effective
innovation and productivity policies specifically tailored to the country’s competitive strengths and weaknesses.
Policies at this level include provisions such as R&D tax incentives, support for regional innovation clusters, and
support for innovative small businesses.

Establishing the foundation of success requires a strong political will and strong awareness and a belief that innovation
based on the right framework conditions and policies is the right path for prosperity. This could even represent a fifth
foundational layer that could be added at the bottom of the whole pyramid. Most countries often focus on the top of
the pyramid because these are often the easiest to implement from a political standpoint (for example, establishing a
program to develop a regional innovation cluster seldom faces opposition), while some of the policies at the base of
the pyramid, require fighting corruption, protecting property and ensuring the rule of law, and are much more difficult
to achieve politically because these challenges are entrenched interests in public or the private sector.

4 Global Innovation Index, 2015, Soumitra Dutta, Bruno Lanvin, and Sacha \Wunsch-Vincent (Editors), WIPO, 2015




Development of a national innovation policy requires a very good understanding, via thorough situation analysis, of
the current national innovation system. Such an understanding is mandatory to identify points of strength that should
be leveraged to boost innovation. It can also help identifying mismatches within the system among different players.
Different innovation systems differ in the way in which knowledge flows, and linkages are structured among different
types of institutions and actors. There are systems in which knowledge flows and interactions occur more easily than
in others. Policies and legislations relating to regulations, taxes, financing, competition and IP can ease or block the
various types of interactions and knowledge flows. Consequently, a good national innovation policy based on updated
understanding of the national context or system will definitely lead to enhanced innovation and value creation.

An innovation system is not only focused on creating value through transforming knowledge into economic value,
but is also an important mean to address critical social and societal problems such as poverty, unemployment, health
issues, pollution, energy and corruption.

Inclusive social innovations are directed towards the marginalized and the poor thus allowing larger segments of
society to benefit from them. Egypt as most emerging countries has a high demand for different types of social
innovation targeting the poor, the sick and other categories of the society. These social innovations include agricultural
and bio-technological research, and research on specific chronic and widespread diseases.

2.3 Technology transfer: A key innovation driver

Technology transfer is definitely a pivotal driver for innovation since it is one of the most important tools of acquisition
and dissemination of know-how.

Education and human capital development are two very important sources of acquiring and developing knowledge and
know-how, however, technology / know-how transfer stands out in the sense that it is not only a source of knowledge
and know-how but a means of dissemination and diffusion of knowledge and know-how. Indeed, developing policies
and mechanisms to enhance TT will enhance both the acquisition/development as well as the diffusion of know-how,
and will consequently enhance the efficiency of the innovation process which is highly dependent on the efficiency
of knowledge and know-how diffusion and transfer. In addition, technology and know-how transfer could be in many
cases a faster means of acquisition of know-how compared to human capacity development and research.

Having identified the above three major sources of knowledge and know-how, the role of modern universities within
the ecosystem of an innovation system is central. Indeed, universities encompass all these three mechanisms of
knowledge and know-how generation and dissemination. Modern universities are major knowledge and technology
producer and transfer agents with different vehicles of transfer. Of course, research laboratories are also considered as
a very important technology producer and transfer agent, however, the vehicles of TT are somewhat limited compared
to universities who have the distinct characteristic of producing and transferring know-how through human capital.

23.1 TYPES OF TECHNOLOGY TRANSFER

Before the 1980s, most of the work on technology transfer, its policies, effectiveness and impact has been focused on
cross-national technology transfer®s . Such form of foreign TT has been (and probably still is) one of the most important
development mechanisms for developing nations and has been primarily one directional from industrialized countries to
less developed ones #'. This type of technology transfer will be referred to in this chapter as “Foreign Technology Transfer”

In recent history and specifically in the 1980s and 90s, many countries have developed policies promoting domestic
TT from universities and government research to domestic industries. This second type of TT will referred to as
“Domestic Technology Transfer”.

There are other types of TT such as transfer from domestic universities to international firms and organizations, as well
as domestic transfer of technology between private sector companies. These types of TT are not of lesser importance
within an innovation system, however, they are not regulated by national policies but are mainly market driven.

2.3.2 MODES OF TECHNOLOGY TRANSFER

2.3.2.1 Foreign technology transfer

Technology transfer from foreign sources can be done in different ways or through different vehicles; the most
commonly known ones are*:

6 ibid

47 ibid

48 Koh Ai Tee, Technology Transfer: Vehicles, Conditions, Spillovers, and Policy Challenges, Globalization of Technology, Encyclopedia
of Life Support Systems, Editor: Prasada Reddy, UNESCO, 2009
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- Foreign Direct Investment, where a multi-national company (MNC) establishes a local affiliate. In this scenario,
TT occurs through employed human capital and their movement, collaboration with local companies and potential
collaboration with local R&D institutions and universities.

- Joint ventures, where MNCs can engage in joint ventures (minority or majority shareholders) for various reasons.
One scenario for this to occur would be if the domestic partners are already fairly matured and have established
some form of domestically-owned technology.

- Technology Licensing, where, for instance, MNCs may consider the target market to be too small or too much
unknown to them, so that they prefer to license production and sales to a domestic player.

- Imports of Machinery and Equipment, where the new technologies embodied in these capital goods can produce
significant positive spillover effects if the local firms have an adequate knowledge-base to learn from them. This
form of TT will lead to maintenance activities of such machinery and potentially development of similar machinery
or equipment in later stages.

- Contracts awarded to MNCs in domestic agencies or sectors and the possibility of having domestic companies
providing support and partial implementation of such contracts.

2.3.2.2 Domestic technology transfer

Domestic technology transfer from universities and research institutes to local firms and organizations can also
happen through various vehicles, the most important of which are:

- Technology or IP Licensing, where a research group or lab within a university or research institution may license
a new technology at any form or level to a company that intends to build a commercial product based on this
technology or IP.

- Contract Research, where a university or research institution may engage in a joint research or development
activity with a company to develop a new product or service.

- Spin-offs, where a university or research lab may spin-out a start-up company with the objective of developing
a new product or service based on a new technology or IP developed within that university or research institute.

- Human Capital, where a university (and potentially some research institutes) embody knowledge and know-
how into human capital that will be employed by local firms through education, research, training, workshops,
conferences, projects, theses work and many other human capacity development activities.

2.3.3 IMPACT AND EFFECTIVENESS OF TECHNOLOGY TRANSFER

It is of utmost importance to be able to measure the impact and effectiveness of TT since it involves an investment of
resources, time and money. Consequently, the return on investment in any TT exercise should be measured in terms
of its impact and effectiveness which in turn can be looked at through the following criteria:

- Market impact. This is measured by quantifying the commercial impact resulting from such TT in terms of revenue,
profit, market share, etc

- Economic impact. This is similar to market impact but measured in relation to national or regional economy
rather than to a specific company or firm or industrial sector.

- Political Reward. This kind of impact is rarely examined in TT related research, however, it exists in practice. This
kind of impact may be on the firm level where transfer of a certain technology may lead to reward of contracts to
the company whether tangible or intangible. In addition, political impact may also be on the national level due to
the introduction of a specific technology that may affect the life of the population.

- Opportunity Cost. This criterion examines the effectiveness of TT by looking at alternate investment of resources
in other technologies or even in scenarios different from TT.

- Human Capital. This criterion measures the impact of TT in developing the scientific and technical skills of human
capital.




2.3.4 HISTORY OF TECHNOLOGY TRANSFER POLICIES

Before the 1980s, most TT policies focused on cross-national or foreign technology transfer, especially from industrialized
nations to developing countries *. The 1980s witnessed a lot of interest in domestic technology transfer as a significant
driver to economic growth. The USA has been a pioneer in this regard where the US congress has passed at least 8
major policy initiatives promoting domestic technology transfer 55", This has also happened in other countries %2

This interest in domestic technology transfer was reflected in many ways; at least one journal, the Journal of Technology Transfer,
is devoted exclusively to “technology transfer” and several professional organizations include TT in their mission statement.

Many universities and government research institutes around the World have created TT offices, and technology
transfer became a hot topic appearing in titles of so many books and scholarly articles 2.

In order to better understand the evolution of TT policies, the case of the USA, which has been and is still pioneering in TT as
a driver for development, will be examined. As mentioned above, many developed nations have followed suite of the USA.

Before the 1980s, the US policy for domestic technology transfer has fallen within what can be called the “mission
paradigm” where government-owned research labs and government universities focused on R&D servicing well-
specified missions in which there is a national interest, not easily served by private R&D, such as defense, energy,
public health and other strategic sectors. In this context, government funding agencies retained all rights for any
technology developed by universities and government research labs, and gave non-exclusive rights to private sector
companies. This has resulted in many scientific publications but very little commercial impact. Since companies did
not obtain exclusive rights, they were reluctant to invest in product development as competitors could come at a later
stage and acquire licenses to develop similar products.

The US congress felt concerned due to the failure of the TT policies and acted aggressively to pass several laws that
ushered the USA into what is known as the “cooperative paradigm” of TT. The cooperative technology policy paradigm
features an active role for government research labs and universities in technology development and transfer. The
main goals of the new policies were: to promote economic development; to enhance US competitiveness through
innovation; and, to benefit the public by encouraging commercialization of technologies that would otherwise not be
developed into products due to lack of incentives.

These new policies were implemented through several laws the most important of which are the “Bayh-Dole act of
1980" 5455 and the “Stevenson-Wydler technology innovation act of 1980”. These policies had tremendous impact in
terms of technology commercialization and economic growth. Before 1980, US universities received only 250 patents
per year and only 24 universities were engaged in technology licensing and transfer. By 2005, US universities engaged
in TT amounted to 200 and the number of issued patents for those universities rose to 3000 per year ¢,

In 2008, the Association of University Technology Managers survey of licensing activity ¥ summarized the impact of
domestic technology transfer on the national US economy in the following: 648 new commercial products introduced;
5,039 total license and options executed; 595 new companies formed; about 72% of new companies formed with the
primary place of business in the institution’s home state; 3,381 startup companies were still operating as of the end of
FY2008; and, US$51.47B total sponsored research expenditures

One of the most important practices that has been developed within the US technology transfer and innovation
ecosystem is to measure the impact of TT. A Federal Interagency working Group has been established to do so %. In
addition, each federal research lab is required by statue to prepare and submit an annual report of its TT activities and
their impact according to the following metrics: number of patents filed; number of patents granted; number of licenses;
earned royalty income; number of licenses terminated for cause; and, other relevant parameters unique to the agency.

9 Bary Bozeman, Technology transtfer and public policy: a review of research and theory, Research Policy, 29, 627-655, Elsevier 2000
°0 Rahm, D., Federal competitiveness policy. In: Lambright, W.H., Rahm, D. ZEds.., Technology and US Competitiveness. Greenwood
Press, New York, pp. 3-18, 1992, Papadakis, M., Did Zor does. The United States have a competitiveness crisis? Journal of Policy
Analysis and Management 13 Z1, 1-20, 1994 }

5T Papadakis, M., Did Zor does. The United States have a competitiveness crisis? Journal of Policy Analysis and Management 13 Z1,
1-20, 1994

%2 Irvine, J., Martin, B., Schwartz, M., Pavitt, K., Government support for industrial research in Norway. Science Policy Research Unit,
University of Sussex, July, pp. 197-336, 1981

% Bary Bozeman, Technology transfer and public policy: a review of research and theory, Research Policy, 29, 627-655, Elsevier 2000
% Bary Bozeman, Technology transfer and public policy: a review of research and theory, Research Policy, 29, 627-655, Elsevier 2000
% Marina Lamm, Technology Transfer: United States Policy and Laws, Sub-regional Capacity Building Conference on Economic
Aspects and Enforcement of Intellectual Property, Chisindu, Republic of Moldova, Nov. 9-10, 2011
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In the EU, different countries changed their laws following the US model. Austria, Denmark, Germany, Norway and
recently Finland introduced new legislation to grant universities title to IP resulting from publicly-funded research. In
Japan and Korea, recent reforms in funding regulations to this effect were also implemented. All these policy trends
echo the landmark US Bayh-Dole Act of 1980.

Different European countries have very strong TT systems such as Germany where the Fraunhofer Society
institutionalises the academia and research collaboration with the industry. The Fraunhofer Society is comprised of
more than 60 research institutes with the mandate to expedite the development and application of new technologies
in German industry. These institutes are structured and funded in such a way that the industry has a say in the kind
of projects pursued. Nevertheless, these institutes also receive public funding to be able to conduct more advanced/
futuristic research that the industry cannot support. It is the policy of these institutes to strike good balance between
industry-sponsored research leading to immediate commercial value and advanced research intended to maintain the
edge of the German industry in the future.

3. Egypt’s innovation system and policy

3.1 Current status of Egypt’s innovation system

The current status of the NIS has been the subject of investigation and analysis in Chapter 1 %. However, this section
will focus on TT centers, science/technology parks and innovation centers and their role within the current structure.

3.1.1 SCIENTIFIC RESEARCH GOVERNANCE AND HIERARCHICAL STRUCTURE

The Ministry of Scientific Research has embarked in 2014 on updating its strategy and the organizational structure
of the national science and technology system. In 2015, the consolidated Ministry of Higher Education and Scientific
Research released the first draft of its Science, Technology and Innovation (STI) strategy .

This strategy proposed a modified governance and organization structure for the STI system, which is considered
as an organizational structure for science and technology institutions. Its main reason is that this structure does
not clearly show other parts of the innovation system beyond science and technology institutions such as ETTICs
for example, which should have been an integral part of this system, as this network of TT centers represents an
interesting point of interface to the industry.
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Figure 3: Organizational structure of the Science and Technology Institutions

% Amr Radwan, Analytical view of Egypt National Innovation System, A study commissioned by the United Nations Economic
and Social Commission for Western Asia (ESCWA), October, 2015

% Ministry of Higher Education and Scientific Research, National Strategy for Science, Technology and Innovation, first draft,
December 2015




One of the major drawbacks of the Egyptian NIS is the lack of an overarching body orchestrating the innovation
process and providing national policies for innovation. The above figure shows two high level councils, the Higher
Council for Science and Technology, which has not been functional since 2011 after the January 25th events, and a
more recent specialized Advisory Council for Science and Technology affiliated to the Presidency. Both councils focus
on science, technology and research, however, neither of them is mandated with the development of the NIS and
innovation policies in a clear manner.

It is also essential to monitor the effectiveness of the innovation system and the impact of innovation policies in order to
determine whether policies have worked and which policies might be most effective. For this, the Government needs access
to relevant, timely, and reliable statistical information. In this regard, the Egyptian Science, Technology and Innovation
Observatory conducts innovation surveys according to Oslo manual . However, these surveys do not link specific policies
to specific outputs nor do they measure the evolution of tangible outputs of the NIS as a function of specific policies.

The new strategy suggests reinforcing the Technology Transfer Centers established by ASRT but does not elaborate
on how to do that nor on how to strengthen linkages between these centers and the industry.

3.1.2 TECHNOLOGY TRANSFER AND INNOVATION CENTERS
3.1.2.1 Foreign technology transfer

The Ministry of Industry and Foreign Trade has established a national Industry Council for Technology and Innovation
(ICTI) with a main role to advocate policies, design and implement Technological & Industrial Development plans and
programs that aim at enhancing the competitiveness of the Egyptian industry in global markets. ICTI is the managing
and supervising body of the previously mentioned 12 ETTICs, providing a broad range of services to different industrial
sectors in 23 governorates in Egypt. Services include: TT and innovation, technical assistance, product testing
and development, as well as capacity building. Currently each ETTIC works to enable foreign technology transfer
and localization within Egyptian industrial firms. ETTICs do not work on transferring technologies from Egyptian
universities and research institutes to the industry.

The centers already established cover the following disciplines: food and agri-business; mining industries and marble
production; leather and leather tanning; plastics; engineering; furniture; textile development; fashion and design;
jewelry and creative industries; cleaner production; and, quality improvement.

In order to give an idea about the activities and impact of such TT centers on the national industry, the case of food
and agro industries will be discussed. The role of this center is to improve, modernize and develop the Egyptian
food industries sector by leading innovation and technological development through transfer of advanced foreign
technology. The center has established partnership with AINIA technological center (Spain), and has provided technical
assistance to more than 20 companies and training services to more than 35 companies. TT activities have led to the
development of two new dairy products in two selected Egyptian SMEs, increasing the shelf-life and improving the
quality of several dairy products.

3.1.2.2 Domestic technology transfer

ASRT has established a network of TT centers (TICOs) in a large number of Egyptian universities, public and private,
with the mandate of enhancing TT between Egyptian universities and research institutes on one side and industrial
firms on the other side. The initial phase in 2013/2014 involved establishing 28 centers distributed among different
universities in Cairo (17), Alexandria (3), Suez (2), Mansoura (1), Tanta (1), Zagazig (1), Menia (1), Assiut (1) and Qena
(1) with a total budget of EGP18.95M.

However, before the appearance of such network, several universities and research institutes took the initiative to engage
with the industry. This was also encouraged by several government programs and initiatives supporting cooperative
research. The ICT industry has taken the lead in such domain through ITIDA which has launched the Information
Technology Academia Collaboration program (ITAC) in 2006 and has been running successfully up till now. The program
funds research projects that are jointly proposed and implemented by industry and academia. Although ITAC program
focuses on ICT, the submitted projects have covered issues in a wide spectrum of disciplines such as health, agriculture,
energy, transportation, industry, etc., whereas ICT technologies have been deployed in to solve a problem or develop a
product in the above domains. Not only has ITAC stimulated collaboration between academia and industry but has in
many cases led to the development of very successful products on the international level.

57 OECD document titled « The Measurement of Scientific and Technological Activities, Proposed Guidelines for Collecting and
Interpreting Technological Innovation Data», also known as the Oslo Manual, contains guidelines for collecting and using data on
industrial innovation
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Another example of programs designed to facilitate and support collaboration between academia and industry are
those designed by the Science and Technology Development Fund (STDF). In addition to several programs targeted to
support joint research and development between academia and industry, STDF has launched in 2008 a program called
“Faculty to Factory” which funds projects where an expert research or faculty staff spends one year at an industrial
firm working on a specific project.

ASRT has also played an interesting role in supporting innovation in SMEs through a program called Research
Development and Innovation (RDI)) funded by the EU, with the objective of stimulating collaboration between
academia and industry to produce novel technologies and products. The first round of this program was launched
with an initial budget of €11M targeting a wide spectrum of domains including agriculture, energy, nano-technology,
medicine, pharmaceuticals, etc. In 2011, a second round of the program was launched with a budget of 20M after the
obvious success of the first round.

Some universities and research centers have started initiatives to engage with the industry. Assiut University has
been a pioneer in establishing a TT unit that worked as a private company to solve industry problems and to develop
solutions and products in collaboration with local firms or service sectors.

In addition, there are few research institutes and university research centers or labs that have developed world-class
industry oriented research and development expertise and have had long track records of working with the local
industry. In some cases, successful start-ups have emerged out of such research centers. A very good example of such
institutes that have managed to bridge the gap between academia/research and industry is the Central Metallurgical
Institute in Tebeen, which has developed solutions and products for the local industry and local service and strategic
sectors. For example, this institute has designed and developed train cars for the national railway company, as well
as specific products for the defense sector. Another example is the Integrated Circuits Laboratory at Ain Shams
University, whose collaboration with the industry has been intensive in the last couple of decades and has led to the
emergence of more than a dozen start-ups developing products and chip design services for the international market.
One of these companies has developed critical intellectual property for low energy Bluetooth and has been acquired
by a world leader in integrated circuits IP. Another company has developed a world-class MEMS based spectrometer
that has won the best product award at the Photonics West conference/exhibition in 2014. The Egyptian Petroleum
Research Institute is another example of industry-oriented research centers where advanced technology research is
being conducted in areas related to energy generation, in addition to research targeting many issues related to the
national oil industry.

The objective of this section is only to monitor the status of collaboration between academia and industry and to show
that there has been a positive change that has happened in the last decade or so. Although this change remains highly
unsatisfactory and limited to specific domains mainly in Engineering and ICT, it provides a very good start and living
examples for other industries and research centers to follow.

Currently, there seems to be no or minimal coordination between the foreign technology transfer network under ICTI
and domestic technology transfer centers initiated by ASRT. Establishing the right coordination and even integration
mechanisms between these two networks could be a very strong point of the Egyptian NIS. Each of these two networks
represents an interesting point of interface to its respective world, the domestic academic/research world for TICOs
and the industrial world for ETTICs. Hence, linking these two networks can be a valuable mechanism to link academia
to industry and facilitate synergy between these two worlds. This could be done through a unified council for the two
networks providing the overall vision, policies and objectives of TT within the context of the NIS, as well as monitoring
the operation and outcomes of the combined networks and assess the overall impact of TT according to well defined
metrics as outlined previously. In addition, the two networks should be linked on the ground through operational
guidelines that ensure the right synergy and strong interaction between academia and research on one hand and
industry on the other hand.

3.1.3 SCIENCE PARKS, TECHNOLOGY PARKS & INNOVATION CLUSTERS

A detailed overview of the existing science and technology parks (STP) and innovations clusters was presented in
Chapter 1. However, this section will focus on making a distinction between different kinds of agglomerations and the
role of each within the Egyptian NIS, and how to boost their impact. The new plans to create technology parks and
Special Economic Zones (SEZ) in different parts of the country will be also addressed here.




STPs refer to physical agglomerations of start-ups, technology companies and firms. In many cases, these
agglomerations are built around universities and include incubators, accelerators, and other mechanisms of support
to tenant companies at different levels. In some cases, the STP is reduced to just an incubator, supporting a number of
start-ups, and in other cases the STP is just a business park hosting different types of companies and businesses. Egypt
has several STPs and incubators that are cited in chapter 1, however, their impact is not significant due to the lack the
right ecosystem, policies, incentive and support mechanisms that would eventually transform such agglomerations
into innovation clusters.

An innovation cluster is more than just a science/technology park or an incubator; it is a miniature innovation system
that is focused onto a specific industry or discipline. The success of an innovation cluster is highly dependent on
the strength of its “social capital”®?, which refers to the relationships and interactions between its different actors.
Such social capital should be promoted through policies that favor building relationships and trust between different
actors of the cluster. The close relations among such actors enable smooth and efficient knowledge exchange and
more effective collective action. Effective partnerships, consortia, and research or business networks are forms of
social capital or more precisely, mechanisms to foster social capital. Table 1 shows the critical success factors for
innovations clusters as reported in a study by the UK department of Trade and Industry ©.

Cluster Success Factor Approximate Percentage
Identifying Each Factor (%)

Networking and partnership 78
Innovation technology 75
Human capital 73
Physical infrastructure 42
Presence of large firms 40
Enterprise and entrepreneurialism 38
Access to finance 35
Specialization 29
Access to markets 27
Access to business support services 25
Competition 21
Access to information 20
Communications 15
Leadership 13
Virtual aspects/ICT 11
External economic impact 8

Table 1: Success factors for innovation clusters

It is quite clear that the 3 top success factors are very close to each other in terms of percentages and are highly
differentiated compared to the rest. An interesting observation is that two of these three factors represent inputs to
the innovation cluster (or system) or pools of knowledge and expertise (human capital, and, innovation technology)
and the third factor represents the mechanisms (networking and partnership) that allow sharing of the first two and a
synergy that creates economic value.

A good example of an innovation cluster in Egypt is the Communication and Information Technology (CIT) sector.
This sector has succeeded in creating a real innovation cluster whose scope and definition extend beyond the
physical agglomeration of firms and organizations within the Smart Village and Maadi technology parks. The main
characteristic of this cluster is the existence of all the elements of the innovation process starting with ITIDA, which
is playing a significant role in the development of this industry by developing the vision, strategies, action plans
and programs to incentivize innovation, and NGOs such as EITESAL (biggest ICT Egyptian NGO) which is partnering
with ITIDA in developing policies, strategies and action plans in addition to providing services to support its member
companies. Such policies, programs and incentive mechanisms provide the foundation for strong interaction and

2 Charlie Karlsson (Editor), Handbook of Research on innovation and clusters, Edward Elgar publishing limited, 2008
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synergy between different actors within the innovation cluster, leading to an efficient and effective innovation process
within this sector. In fact, the Ministry of Communication and Information Technology and ITIDA have gone beyond
this, and have taken the initiative in facilitating the creation of missing actors such as dedicated VCs, incubators, and
other kinds of entities required for the innovation process, even including a highly successful education and training
institute, ITl, which has played a significant role in upgrading the level of graduate students and help them bridge the
gap between their educational level and that required by the market.

The Industry Council for Technology and Innovation (ICTI), and before its creation the Industry Modernization Center,
are playing an equivalent role for developing other industrial sectors. However, they have not succeeded with the
same degree in creating clear and strong innovation clusters, as is the case with the CIT sector.

Ironically, Egypt has quite a large number of established industrial clusters that are much older, more mature and bigger
in size than the ICT cluster, and that could be transformed into innovation clusters by introducing the right science,
technology and knowledge component to such clusters, and putting in place the right mix of policies, programs and
incentive mechanisms tailored to each industry.

In fact, the ICTI should focus in its mission on developing innovation clusters within the existing industrial clusters,
which could be a low hanging fruit rather than establishing new industries. ETTICs, if launched under its umbrella,
could play a significant role in creating such innovation clusters.

Finally, MCIT has launched a new plan supported by the Presidency to establish 7 STls in different governorates.
The first two of these parks will be established in 2016 in Assiut and Borg El-Arab city. These parks will benefit
from the presence of strong local universities such as Assiut University and Egypt-Japan University for Science and
Technology in Borg El-Arab. In fact, MCIT is partnering with TUS Holdings (the biggest Chinese holding firm specialized
in establishing and running STIs) to establish and operate these STls and to attract foreign companies from China
and other countries to establish development and innovation centers in these parks. Further, the agreement between
MCIT and TUS Holdings involves support from TUS Holdings to attract Chinese manufacturing companies to open up
factories in special economic zones in Beni-Suif and the Suez Canal region.

3.1.4 FUNDING FOR SCIENTIFIC RESEARCH AND INNOVATION

Funding for research and innovation should not be characterized only by the amounts of funding available, but more
by the quality of such funding. The term “quality” here refers to the terms and conditions associated with the funding
and the support provided by the funding agency. In fact, several funding bodies and programs do exist and are
available for research groups, individuals and industrial firms. Moreover, some of these programs are generous in
the amount of funding they can allocate for a specific project or proposal. However, in many cases, the funding is
associated with stringent bureaucratic requirements on how the money should be spent which limit its usefulness.
In many cases, the funding body imposes severe conditions on the ownership of the resulting outcomes or IP of the
project. STDF, for example, maintains a majority ownership of the resulting IP and research outcomes of the projects
it funds. This drives private innovative companies and even some universities and research centers staffs to avoid
approaching STDF for funding. This has been the main problem rectified by the Bayh-Dole act of 1980 and the related
legislation in the USA.

In addition, some government funding bodies do not fund private sector firms or organizations unless they put letters
of guaranties against the funds they receive, which is beyond the ability of most creative young start-ups who wish
to receive public funding.

The ITAC program is one of the most flexible and efficient programs supporting innovation, however its scope is
limited to ICT industry and the amount of funding is also limited compared to the STDF for example. Moreover, ITAC
has recently adopted a new policy requiring firms to return back a significant percentage of the funds they received
once they start commercializing their products.

Venture capital (VC) funding has started to be available in Egypt and has grown quite well in the last decade. Several
VC funds, angel investors and private equity groups are listed in Chapter 1. However, most of these funds are relatively
small and can only offer small amounts of funding. In addition, only a few of these funds and firms are tech savvy
and understand very well new and emerging industries and markets. In fact, most of these funds focus on IT related
opportunities in social media, e-commerce, mobile applications, etc., while not so many engage with opportunities
based on emerging advanced technologies.




3.1.5 SUPPORT ORGANIZATIONS

This supporting agencies that play a catalyst role within the innovation system, include chambers of commerce,
NGOs, business alliances, semi-governmental organizations, etc. The innovation ecosystem in Egypt has recently
been enriched by organizations that are more sophisticated than traditional chambers of commerce or business
alliances. Endeavor is one of those organizations that has emerged few years ago. It is an international network
established to support entrepreneurship and innovation in developing countries. It provides entrepreneurs and start-
ups with a large portfolio of services and valuable support mechanisms ranging from linking such companies to a
very large network of international expert consultants, advisors and investors, to offering excellent opportunities of
development to entrepreneurs. Endeavor focuses on high impact entrepreneurs and companies.

Another example of business alliances is EITESAL, an alliance of Hi-Tech companies working in the fields of electronics,
software development and telecommunications. It has more than 400 companies to which it offers a wide portfolio
of services supporting innovation, entrepreneurship and access to international markets. For example, and most
recently, it launched a program to support SMEs developing their business in China through a network of satellite
business development offices funded by EITESAL.

Misr EI-Khair is also another example of organizations supporting innovation and entrepreneurship. In fact, it supports
scientific research and students through different types of grants. Further, Misr El-Khair is one of the few organizations
which focuses on social innovation.

Examples of think tanks working on developing strategies and policies for the future and collaborating with the
Government are the Egyptian Center for the Advancement of Science, Technology and Innovation (ECASTI) and the
Egyptian ICT Think Tank. (ITTT). ECASTI is a policy think tank that produces reports, policy briefings, and position
statements on issues related to STl and their impact on socio-economic development in Egypt. It has participated in
the development of the recent strategy of the Ministry of Higher Education and Scientific Research. Whereas ITTT is
a non-profit group of independent Egyptian volunteers, experts in the ICT domain, with influential ICT users, brought
together to develop ideas and suggest initiatives for the sake of the advancement of the ICT sector in the country.

It is important to note that some of the organizations playing a very important role in the Egyptian innovation
ecosystem operate under the law governing social and charitable organizations, under the umbrella of the Ministry
of Social Solidarity. This imposes several restrictions and bureaucratic measures that hinder the flexible and smooth
operation of such organizations.

3.1.6 IT AND COMMUNICATION INFRASTRUCTURE

Ensuring widespread access to broadband and fostering the development and supporting the adoption of next-
generation digital infrastructure is key for innovation. The innovation index framework considers ICT infrastructure as
one of the main pillars required to sustain innovation. Low cost ICT services foster inclusion and integrate innovation
across different layers of the society. In fact, since innovation relies primarily on the diffusion of knowledge, no
significant innovation can happen without a developed ICT infrastructure. According to the World Bank, an increase
in broadband penetration by 10% will lead to an increase in GDP by 1.38% 5.

Developing the ICT infrastructure has been an important part of Egypt’s national development strategy for the past
decade. The Government has been developing a framework to move the country into the information age, through
promoting partnerships of public, private, civil society and multilateral stakeholders. The National Telecom Regulatory
Authority has put forward in 2011 a national plan “e-Misr” that aims at the diffusion of broadband services by fostering
the supply (networks) and demand (services) sides through a mixture of regulatory and investment packages.

In 2013-14, the updated Ministry of Communications and Information Technology (MCIT) strategy has set new
broadband penetration goals as follows: increasing fixed broadband penetration from 14% in 2013/14 to 40% in
2020/21; increasing USB broadband penetration from 4.49% in 2013/14 to 15% in 2020/21; and, increasing mobile
broadband penetration from 22.61% in 2013/14 to 44.4% in 2020/21.

Figure 4, shows that Egypt is lagging behind many Arab countries in internet speeds, due to lower broadband
penetration.

%4 Yongsoo Kim, Tim Kelly, and Siddhartha Raja, Building broadband: Strategies and policies for the developing world, Global
Information and Communication Technologies (GICT) Department World Bank, January 2010
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Figure 4: Download speeds and latency for Egypt and other countries (source: MCIT)

However, ICT infrastructure is not only about broadband and mobile penetration rates, itis about building the foundation
for a digital economy and a digital society. The transformation to a digital economy is measure by “digitization
scores” %. An increase in the digitization score by 10% leads normally to an increase in the innovation index ranking
by 6 points and lead to an increase in GDP per capita by 0.5%. %
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Figure 5: Digitization situation of 150 countries including Egypt

Figure 5 shows that Egypt is still among the countries that are lagging in the transformation to digital economy. The
updated MCIT strategy has set forward an objective to develop a national and secured digital platform to facilitate
the digital transformation of Egypt’s economy and the whole society. This platform will be built to access knowledge

% K. Sabbagh, R. Friedrich, B. El-Darwiche, M.Singh, A. Koster, Digitization for Economic Growth and Job Creation: Regional and
Industry Perspectives, The Global Information Technology Report, Chapter 1.2, World Economic Forum, 2013

% Sabbagh, K., R. Friedrich, B. El-Darwiche, and M. Singh. Maximizing the Impact of Digitization. Beirut: Booz & Company. http.//
www.booz.com/media/uploads/BoozCo_Maximizing-the-Impact-of-Digitization. pdf




and services using simple and affordable means anywhere and anytime for all in the country. This means putting
online, more services and more content in terms of knowledge and information, and encouraging people to use such
services, and alleviating privacy and security concerns when doing business online.

3.1.7 EDUCATION AND HUMAN CAPITAL

Drivers forinnovation and economic growth, as well asimprovement in the overall quality of life of a country, have been
studied and investigated by many economists. According to Schultz ¢, the main reasons behind positive economic
growth and high quality of life are knowledge, information, ideas, skills, and health of individuals. Building human
capital through education is an important determinant of quality of life, potential earnings and overall economic
wellness. Researchers and policy makers stress the importance of education for economic growth and all studies have
indicated that what matters is not the quantity but the quality of education 8.

Egypt is the most populous country in the Middle East, and the third most populous in Africa with an average annual
growth rate of 2.2% in the period 2011-2015 compared to 1.4% for Morocco for the same period. Such growth has
proved to be an enormous challenge for Egypt’s education system which has suffered of deterioration in the last 3-4
decades, mainly due to the rapid growth in the number of students, and to policies that cater for quantity rather than
quality. Around one third of Egypt’s population is under 15 years old, and around 50% between under 24 years old ©°.
Average class sizes are 44 in public primary schools, close to 40 in secondary schools™, and the average ratio of pupils
to teachers in primary schools is among the highest in the region.

With more than 17 million students, 821 thousand teacher and 40 thousand school, the Egyptian education system is one
of the largest in the World and the largest in the MENA region 7. The Egyptian education system is divided into Al-Azharite
system (Islamic school) and a secular system. The secular system (with 90.2% of all students) is divided into public and
private, Arabic language and religious schools. Students are mainly in the public schools (83%), with only 7.2% in private
schools 72 All are under the supervision of the Ministry of Education, making this system highly centralized.

In addition to the regular academic track in secondary schools, the Egyptian system offers another track; the technical or
vocational track. The former typically leads to university while the vocational track leads to technical and vocational institutes.
Around 63% of those leaving basic education enter the vocational track mostly as a result of their lower test scores.

According to the Ministry of Higher Education, the number of students entering higher education (universities and
higher technical colleges) is around 2.5 million students in 2011. The ministry forecasts this number to reach around
3.9 million students by 2021. This makes the density of students in higher education institutions very high. Big
universities like Cairo and Ain Shams Universities host close to 250,000 students in their different colleges. This large
number of students highly impacts the quality of education in these institutions.

As a direct result of the deteriorating quality of education in public schools and higher education institutions, private
tutoring has become very widely spread among students both in pre-university education, as well as among higher
education students but to a lesser extent.

Due to the limited number of places in higher education, especially in practical colleges such as science, medicine and
engineering that have limited places due to their nature of education (requiring practical sessions in labs, hospitals
and workshops) and due to the higher cost of private tutoring for such practical disciplines, students have gradually
fled the science and math track in secondary education to the arts and literature track. In fact, a study ”® of the major
influential factors affecting students’ scholastic achievement in Egypt has found the above to be related to the socio-
economic status of the families, more than the school influence. This has been attributed to the high cost of private
tutoring indicated above.

Table 2 shows the evolution of distribution of secondary school students among the two racks in recent years 74,

67 Schultz, Theodore W., «INVESTMENT IN HUMAN CAPITAL.» American Economic Review 51(1):1, (1961)

% Glewwe, Paul, Michael Kremer, E. Hanushek and F. Welch, («Chapter 16 Schools, Teachers, and Education Outcomes in
Developing Countries.» In Handbook of the Economics of Education: Elsevier, 2006)

%9 Michael Bond, Heba Maram, Asmaa Soliman and Riham Khattab, Science and Innovation in Egypt, Creative Commons, ISBN. 978-
0-85403-952-4 USA, 2010
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Table 2: Distribution of Egyptian students among Science/Math and Arts/Literature

Year Science & Math (%) Arts & Literature (%)
1999 45.4 54.5

2003 30.3 69.7

2006 29 71

2012 30 70

Another major problem of the education system in Egypt is the low wages of school teachers. This drives these
teachers to attempt to increase their income by providing private tutoring. Further, the salaries of university professors
were increased but not to the levels that would make them completely focused on their jobs. Many of them seek to
increase their income either through side consulting jobs, producing teaching material that they sell to their students
or taking long leaves and join regional universities (especially in Gulf countries). All this represents a major problem
that affects the quality of education in schools and higher education in Egypt.

The above two problems of high numbers of students and low wages of educators have rendered the public education
system in Egypt ineffective and year after year, the quality of graduates coming out of the system and joining it as
educators has significantly deteriorated.

The Ministry of Education (MoE) has recently promised to increase the wages of school teachers. In addition, it has
undertaken an initiative to upgrade the standard of educators through establishing a new cadre for school teachers
and linking their pay to their level within this cadre. In order to go up this new cadre, teachers have to upgrade their
skills and experience levels through self-learning and pass special exams to progress within this new cadre. This has
faced a lot of resistance from school teachers and has not yet been widely applied.

Another initiative that has been undertaken by MoE is the establishment of Science, Technology, Engineering, and
Mathematics (STEM) schools. The first STEM school in Egypt was opened in 2011, and second in 2012. Both schools
were designated for the gifted and talented high school Egyptian youth. Several months ago, MoE has inaugurated three
more STEM schools. These schools have been established in collaboration with USAID program and in accordance
to the American STEM system which adopts project-based learning rather than traditional education. These schools
have been funded by Misr El-Kheir Foundation and ExxonMobil. Other contributors to the STEM School Program are
the ASRT, British University, Cairo University, American University in Cairo, British Council, and Dr. Ahmed Zewail,
Egyptian Nobel Prize Winner 7.

The Technical and Vocational Education and Training (TVET) system on the other hand is highly complex and highly
fragmented. Basic technical and vocational education is provided through the MoE (about 1929 technical and
vocational schools) and the Ministry of Higher Education (47 Middle Technical Institutes/Technical Colleges). Other
ministries involved in technical and vocational education include ministries of Industry and Foreign Trade, Housing,
Manpower and Migration, Agriculture, Health and Population, Culture, Tourism, Transportation, Electricity and Energy,
Civil Aviation, Defense, Interior, Irrigation, Finance, Local Development, Endowment (Awkaf) and Social Solidarity.
There are other governmental and para-governmental agencies that work on technical education such as, but are not
limited to, the Supreme Council for Human Resources Development, the National Authority for Quality Assurance and
Accreditation in Education, sectoral Training Councils (Industrial, Building and Construction, Tourism) and the Social
Fund for Development (SFD) 76,

The vocational education system focuses on 3 main disciplines: industrial, agricultural and commercial vocational
education. In general, education provided by most vocational training institutions is characterized by its low quality
and by a high mismatch compared with market requirements.

One of the most successful experiences in vocational training in Egypt has been the Mubarak-Kohl Program which has become
a best practice. The program started in 1994 as a result of a partnership between the Egyptian and German governments. The
program currently boasts 76 technical secondary schools in 22 governorates, with more than 1,900 companies accommodating
and training students. The program has graduated about 20,000 students (13% of them female) 7’.

7% Stacie Rissmann-Joyce, Mohamed El Nagdi, “a case study- Egypt’s first stem schools: lessons learned”, Proceedings of the Global
Summit on Education, Kuala Lumpur, March 2013
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Finally, one of the worst problems Egypt is currently facing is the brain drain. This could be attributed to a myriad
of issues ranging from the lack of infrastructure and environment for research and innovation to financial reasons,
and the political, social and economic status of the country. In this regard, the Government has not done any effort
to stop or limit such brain drain. However, there are some programs targeted to establish links between Egyptian
expatriates and local research institutes or universities such as the United Nations “Transfer of Knowledge Through
Expatriate Nationals” program implemented through ASRT, as well as programs designed by STDF to encourage
young researchers and scientists to return back home after finishing their studies abroad. However, such programs
have a very limited impact on limiting or reversing the brain drain. A study, conducted before the January 2011 events,
ranked Egypt the highest among 10 Arab countries in terms of brain drain 8. This study estimated that around one
third of Egyptian researchers who go to conduct graduate studies abroad do not come back to Egypt after finishing
their studies. This ratio is likely to be much higher nowadays.

3.1.8 HOLISTIC ASSESSMENT OF INNOVATION IN EGYPT

Having examined the different components of Egypt’s innovation system, it is important to know how Egypt ranks in
terms of the effectiveness of its innovation system. Although the Egyptian innovation ecosystem is rich in terms of
ingredients and actors, the effectiveness of the system is not good since, as seen in Chapter 1, the Global Innovation
index and the Global Competitiveness Index ranks the country in less favorite places. The GCI report cites the main
issues for doing business in Egypt as follows: policy instability, Government instability, access to financing, foreign
currency regulations, and, corruption.

This indicates issues with the basic framework conditions for innovation as well as problems with policies and
regulations. It is therefore obvious that having an effective innovation system is only possible when the right
framework conditions are in place and an efficient connective tissue, linking the different actors, is established based
on the right policies and programs.

3.2 National innovation policy in Egypt

The focus of innovation policies for developing countries such as Egypt differs from those in more advanced
economies. Emphasis should be placed on reaching international R&D funding levels, as much as on providing the
right framework conditions that stimulate a process of innovation and knowledge diffusion. This comprises: political
stability and supportive institutions; good and widespread technical and tertiary education, reliable and widespread
basic infrastructure, excellent protection of IPR, and stronger links and interaction between publicly funded research
institutes and private companies. It is more fundamental to focus on the later, rather than aiming to achieve high
target levels of R&D/GDP ratios comparable to those of industrialized countries. In fact, such targets will never be
achieved in absence of the favorable framework conditions highlighted above.

According to the World Economic Forum Global Competitiveness report for 2014/2015 7%, the most problematic factor for
doing business in Egypt is “policy instability”. Until recently, Egypt did not have a formal national strategy for innovation.
However, 2015 witnessed the launch of a national sustainable development strategy with a long-term vision.® This vision
has set forward the country objectives in terms of innovation and has provided the foundation for a National Strategy for
Science, Technology and Innovation that has been just finalized during the drafting of this Chapter.

Box 1. Excerpt of National Strategy for Science, Technology and Innovation

According to Egypt’s vision, the Government is committed to continue supporting a market,
competitive, diversified, knowledge-based, and private-sector led economy, characterized by a
stable macroeconomic environment, sustainable inclusive growth, maximizing value added, and
generating adequate and productive job opportunities. By 2030, the Egyptian economy will be an
active player in the world economy, capable of adjusting to international developments and well
positioned to join the ranks of the world’s medium-income countries.

Box 1. Excerpt of National Strategy for Science, Technology and Innovation

8 Michael Bond, Heba Maram, Asmaa Soliman and Riham Khattab, Science and Innovation in Egypt, Creative Commons,
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According to Egypt’s vision, the Government is committed to continue supporting a market, competitive, diversified,
knowledge-based, and private-sector led economy, characterized by a stable macroeconomic environment, sustainable
inclusive growth, maximizing value added, and generating adequate and productive job opportunities. By 2030, the
Egyptian economy will be an active player in the world economy, capable of adjusting to international developments
and well positioned to join the ranks of the world’s medium-income countries.

The excerpt of the Strategy statement, presented in Box 1 above, outlines the foundation of not only a knowledge-
based economy but a knowledge society as a whole. The main KPIs to achieve the above goals are: achieve economic
growth rate of 7% on average, raise investment rate to 30% on average, increase the contribution of services to GDP
to 70%, raise the contribution of exports to 25% of the growth rate, and, reduce unemployment rate to 5%.

As far as innovation is concerned, the strategic vision stipulates the establishment of a NIS based on a high quality
institutional and legal infrastructure for scientific research, technology and innovation, and skilled human resources.

The strategic vision also aims at establishing an efficient administrative system. This is considered as another major
pillar for sustainable development. By 2030, Egypt’'s administrative system is: to become efficient and flexible; highly
capable of maximizing the use of its resources; and, providing high quality services using technological mechanisms
and applying a clear and transparent governmental regulatory system that is applied fairly and effectively contributing
to economic growth.

3.2.1 IPR POLICIES

Protecting proprietary knowledge, know-how and IP is at the heart of a company valuation. Intangible assets such
as IP, trade secrets and know-how are driving market capitalizations. An innovation system has to provide effective
means of asset management and protection and enable companies to protect their know-how and IP portfolios.

Egypt has made significant progress in improving its IPR protection system through its revised law 82/2002 which
reflects the major provisions of the Trade-Related aspects of Intellectual Property Rights Agreement and the
establishment of economic courts through Law 120/2008.

However and despite these efforts, Egypt currently lags behind many countries in the MENA region in terms of IPR
protection. The World Economic Forum’s Global Competitiveness Report 2014/2015 ranks Egypt in terms of protection
of intellectual property at the 110th place, down from the 58th the year 2009/2010. This significant ranking deterioration
is due to several factors. The US-Egypt Business Council has conducted an assessment of the IPR protection in Egypt®
and found that counterfeit of pharmaceutical products and consumer goods to be significant. According to their
report, the Egyptian Customs Authority has not been sufficiently effective in curbing the entry of such products into
the market nor in interdicting illicit goods that are transiting through Egypt.

The Egyptian economy is characterized by having a large percentage of informal economic activities which are not
regulated, controlled, taxed or protected. Some of the products coming out of this sector may be good or even
innovative but, in general, do not conform to any quality standards and are much lower in cost and price than quality
products. It is very important to funnel such activities within the formal economy otherwise they become a threat to
innovation.

Counterfeit products are often sold on the black market at cheaper prices with no quality assurance. This undermines
efforts of companies who want to develop novel and high quality products. Further protection and enforcement
against counterfeits for public health and safety are required.

Furthermore, the judicial system in Egypt is very slow. Cases related to counterfeit products drag on for years in the
court system.

Several companies have identified the problem of illicit trafficking of commercial goods affecting their brand products,
including, luxury goods, textiles, consumer electronics, apparel, and house-hold products. Smuggling not only impacts
businesses and their ability to innovate, but also affects national security and public health.

In addition, the confidentiality of information still needs to be better enforced. As an example, it is noticed that Egypt
needs to adopt measures to protect data submitted to obtain marketing approval for pharmaceutical products. In this
respect, the government’s price control system for pharmaceutical products references 36 countries and determines
the government'’s pricing by identifying the lowest price out of all these countries and then reduces Egypt’s price
by 10%. This type of price control system negatively impacts the ability of the pharmaceutical industry to develop
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and introduce innovative products to all markets, including Egypt. In fact, such pricing system encourages or results
in significant local counterfeiting activity in order to meet such stringent pricing and make good profit margins. In
addition, the market authorization process for new medicines is still lengthy despite the intention of various ministerial
decisions to reduce the registration period.

As far as Internet piracy, the Egyptian law currently has insufficient disciplines for dealing with piracy of IP-related
products and services. This problem is more and more exacerbated with Internet penetration. Egypt does not aggressively
enforce entertainment and business software IP rights. This severely undermines the growth of Egypt’s IT sector.

Another major problem related to IPR protection is the lack of technology transfer policies at the institution level in
most Egyptian research centers and universities. Only less than a handful of universities have developed their own IPR
and TT policies. This severely impacts the transfer of IP and know-how from research and academia to the industry.
This is a major roadblock facing innovation that relies mainly on transfer of knowledge and know-how to industry.

3.2.2 FOREIGN DIRECT INVESTMENT POLICIES

Before the events of 2011, Egypt was a very attractive destination for FDI in the Middle East. Between 2000 and 2008,
FDI grew from US$509.4M to US$13.2B a year. The dynamic economic growth (=7% before 2011), Egypt’s strategic
location, low labor and government reforms aimed at lowering barriers to entry and privatization have all led to
driving FDI up. The UN Conference on Trade and Development’s World Investment Report 2010 ranked Egypt first
among North African countries in its ability to attract FDI 8.

However, FDI decreased following the global economic crisis and the internal events of 2011, but then increased
quite significantly in 2013-2014 (US$10.8B of inflows). In March 2015, Egypt hosted a conference aimed at attracting
new FDI (with a target of US$12B) and The World Bank indicated that significant progress has been made in terms of
protecting minority investors and in recovering security.

FDI is expected to return back to Egypt drawn by the Government’'s economic, legislative and regulatory reforms.
According to the IMF, prospects for economic growth have risen to near 4% in 2014-15 due to overhauls, including cuts
to fuel subsidies and attempts to fix persistent government budget deficits. The Government put a freeze on capital
gains tax to push investment forward. A new civil service law has also been passed aiming at decreasing bureaucracy
and increasing efficiency by changing the criteria of evaluating performance and promotions in accordance with skills
and qualifications rather than seniority and years of service.

The country is currently developing massive infrastructure projects, such as the expansion of the Suez Canal, and the
launch of an associated industrial and logistics hub that will encourage growth in the Suez Canal development axis.

According to the UNCTAD 2014 World Investment Report, Egypt is one of the top five African countries in terms
of attracting FDI which comes mainly from the EU, the United States and the Arab countries. The UK is the largest
investor in Egypt. FDI is concentrated in the oil sector, followed by the construction, telecommunications, financial
services and health care sectors.

The Government has established Special Economic Zones (SEZ) that operate under a special law, and enjoy an
autonomy since they are governed by an independent general authority, which means they are relatively free from
bureaucracy. In addition, projects inside such zones are exempted from sales taxes and customs fees and are subject
to a flat rate corporate income tax of originally 10%. One of such zones is in the Suez Canal development axis, whereas
several others are targeted mainly in Upper Egypt for development by private investors. Land in industrial zones in
Upper Egypt is offered free of charge.

Some government measures that were put in place to restrict companies from transferring more than US$1K out of
the country without a valid commercial purpose, original documentation, and approval by the Central Bank of Egypt,
have been seen by investors to have a negative impact on industrial and trade activities, hence a negatively affecting
the in-flow of FDI. Another negative factor is the fluctuating policies and legislation. For example, corporate tax in
SEZs has been increased from its original 10% to 20% which had a negative impact on investors who had made their
business plans and investment decisions based on the initial tax level.

Furthermore, there are two main reasons that stand in the way of large scale FDI and sustainable economic growth.
The first is Egypt’s regulatory environment, which makes it difficult for entrepreneurs to start businesses and create
jobs. (e.g. it takes several months to get a construction permit and several years in court to enforce a contract or
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agreement). The second is corruption, which drives away serious investments and would eventually hinder economic
growth and confine any gains to a minority of elites.

3.2.3 HUMAN CAPITAL AND EDUCATION

This aims to give an overview of new policy trends targeted to preserve human capital and to enhance the quality of
education and human resources development in Egypt.

One the major changes that has happened in the last two years is the creation of the Presidential Council Education
and Scientific Research (PCESR), among other presidential councils. PCESR has conducted an exhaustive study in
order to formulate a new law for higher education, which is intended to resolve chronic issues of the higher education
system in Egypt and lead to a significant boost in the performance of this system and the quality of its output. The new
proposed law is still in the very early drafting phase. The main proposed changes are rationalizing the free university
education system, in a way that university education becomes free of charge only for students performing above a
certain level. In addition, faculty staff will be hired based on hiring requests and on a renewable contractual basis
linked to their performance.

Another initiative launched by PCESR is a new Egyptian Knowledge Bank, which is a huge knowledge database
accessible not only by researchers and academics, but by everyone and is populated with a wide spectrum of books,
publications, periodicals, journals, magazines, etc. This project is intended to support students, researchers and
academics in their work, and also raise the knowledge and cultural level of the whole society. This knowledge bank is
claimed by PCESR to become the biggest digital library in the World.

The Ministry of Education is also launching a new strategy, however, its detailed plans are not really clear and strategic
objectives seem to be very generic and high level.

Finally, it is to be emphasized that human capital is the primary input for any innovation system and the quality
of education is one of the most important factors in determining the quality of the available human capital. In fact,
most countries increasingly recognize talent as a vital source of competitive advantage and thus have made education
and training a core component of their innovation strategies.

Egypt does not have until now clear strategies, policies and plans to uplift its education system from its current low
situation. Nor does the Government has any significant strategies, policies or plans to limit or reverse the huge brain
drain out of the country. This remains to be one of the biggest areas of development to create an effective national
innovation system.

3.2.4 DOMESTIC TECHNOLOGY TRANSFER: ACADEMIA/RESEARCH - INDUSTRY RELATIONS

The relation between academia and research on one side and industry on the other side has been governed for long
time, by the lack of policies that incentivize research staff and university faculty to conduct research and development
in collaboration with local industry, and a lack of confidence in local R&D abilities felt by industrial firms. In fact,
according to the current law that governs the promotion of university and research centers staff, they are only
incentivized for publications in journals and conferences without any regard to the value of their work with the local
communities or the country at large.

In addition, the current laws do not provide financial incentive to faculty and research personnel for conducting
research and transferring know-how and technology to the industry in a formal manner under the umbrella of their
home institutions. This is due to the lack of IP and TT policies in most government universities and R&D centers.

However, Egyptian industrial firms resort in many cases to university or research centers staff on individual basis
as experts to help them solve problems that face their development and production. In other cases, some faculty or
research staff succeeded to establish their own companies based on technologies or IP developed during their work
or coming out of the work of their graduate students, without regard to the rights of their universities or institutions,
since such institutions do not have specific technology or IP licensing policies and they do not monitor such events.

Apart from the initiatives of ITIDA and ASRT mentioned before, some universities and research centers have started
their own initiatives to incentivize their staff to work with the local industry. In 2009, for example, Mansoura University
decided to allocate an annual fund of EGP2M for scientists working with the industry.




Finally, one of the most negative aspects related to TT in Egypt is the funding policy of STDF. According to its internal
policy, STDF retains majority ownership rights to IP and technologies developed under its funded projects. This is a
situation similar to what has been prevailing in the US and other countries before the Bayh-Dole act of 1980 which had
a very negative influence on the impact of TT on economic growth.

3.3 Innovation policies in key government institutions

The three key ministries actively involved in developing policies and programs for innovation are the ministries of
Higher Education and Scientific Research (MHESR), of Communications and Information Technology (MCIT) and of
Industry and Foreign Trade (MIFT).

MHESR has just released a new strategy for STI 8. This strategy has been developed taking into account the national
strategy for sustainable development “Egypt’s Vision 2030”. One of the main pillars of the new strategy is to update
the higher education and scientific research laws based on new policies that have been outlined in the new strategy.

The new policy updates cover: rules and guidelines for promoting research and faculty staff in different education and
research institutes; new policies for IPR protection and management; policies and laws linking incentives and funding
to performance KPIs of personnel and organizations; new laws to obligate governorates to have their local science and
technology councils linking universities and research institutes on one hand to the community and industry on the
other hand; new law to encourage private sector firms to assign part of their profits to R&D; incentive mechanisms for
research and faculty staff based on their research outcomes and achievements; new policy to enable professors and
research to establish their own companies and work for such companies for limited periods of time; and many other
policies and laws to promote innovation and TT.

In addition, the new strategy stipulates changes in curricula to include: educational programs and courses on
entrepreneurship, professional ethics; intellectual property management; and promoting innovation culture and close
collaboration with the industry and local communities. Finally, the new strategy includes developing new standards
for scientific research ethics and new mechanisms to promote and enforce such standards.

MIFT on the other hand maintains its policy of developing and expanding its network of TT centers (ETTICs) through
its Industrial Council for Technology and Innovation. However, there is no clear plan for more integration and synergy
with other components within the national innovation system, and in particular TICOs.

Finally MCIT has recently developed a strategy for innovation and entrepreneurship as one of 20 strategic pillars of
the whole MCIT strategy. The vision of the innovation and entrepreneurship strategy pillar is “Providing a framework
for developing a critical mass of innovation-driven entrepreneurial startups to act as a driver for high level value jobs
creation, attracting FDI, finding innovative solutions to Egypt’s socio economic problems and contributing to the
economic value added in Egypt”.

The above vision is to be achieved through the following programs and mechanisms: capacity building through
education and training; developing innovation clusters; establishing and growing Angel and VC funding; establishing
outreach and partnership programs; promoting social innovation and entrepreneurship; and, developing innovation
and IPR management systems in SMEs

In addition to the above, there are other strategic pillars that directly serve innovation such as the “e-Signature”,
“Broadband”, “Digital Society” and “Technology Parks” strategy pillars which all contribute to building the physical
infrastructure necessary for innovation.

In this regard, MCIT has put the following strategic objectives:

« Activate and promote the use of e-Signature technology nationwide, and deploying the digital identity which will
be the cornerstone of the digital society.

* Implement a national Broadband plan that aims at the diffusion of Broadband services in Egypt, by fostering the
supply (Networks) and demand (Services) sides through a mixture of regulatory and investment packages. The
objective is to increase households’ fixed Broadband coverage to 90%. Moreover it is targeted to reach 90% of the
population for mobile coverage through 4G or 5G.
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« Building an ICT ecosystem that helps realize the digital society, and supports the enhancement of the efficiency
and transparency of internal government operations and the ubiquitous availability of quality e-services to all
citizens and businesses. A national digital platform will be developed to ensure the seamless integration among
different governmental systems and databases, and an openness to beneficial services that private business might
offer.

* Establish the needed technology parks ecosystem to create a distinctive atmosphere to encourage investment
and strengthen the global position of Egypt worldwide and raise its competitiveness and exports, also to support
community and economic development in the Governorates. The objective is to develop 7 technology parks across
different regions of Egypt with 2 parks to be launched in 2016.

Finally, MCIT strategy addresses human development by playing a catalyst and enabler role to help to further Egypt’s
position as an ICT hub. This will be achieved through several mechanisms, the most important of which is to build and
manage an e-delivery platform for capacity building and establish a coordination center for ICT skills development.

4. The Way forward: Recommendations

4.1 Institutional reform : a policy of integration

As discussed earlier, developing a national policy for innovation requires closely examining the country’s existing
innovation system and proposing recommendations or policies related to the structure of the system itself and its
focus or scope, before embarking on developing policies related to boosting the performance of the system itself.
This section will focus on policy recommendations related to the structure of the innovation system, whereas the next
section will focus on policies related to boosting the performance of the system.

Egypt’'s innovation system is characterized by the fragmentation of key innovation responsibilities across different
ministries or agencies with little or no coordination. This has very adverse effects on the effectiveness of the whole
innovation system. This is true for innovation responsibilities related to goals, strategies, policies and plans, as well
as to R&D. In this regard, the way forward could take into account the following recommendations.

411 CREATION OF A NATIONAL INNOVATION COUNCIL AND AGENCY

Some countries have created innovation ministries like the Science, Technology and Innovation Ministry in Malaysia.
However, this approach rarely proves successful as such ministries remain always surrounded by other more powerful
ministries.

Instead, crosscutting innovation councils reporting directly to, or chaired by, top-level Government officials such
as the Prime Minister, and supported by innovation agencies have been very successful, for example, in Georgia,
Kenya, Malaysia, Thailand and Vietnam 8. The involvement of key innovation and innovation policy actors in this
council, including successful national innovators and entrepreneurs living abroad is critical. The council should
articulate visions, policies and strategies for innovation, whereas the innovation agency should have the mandate
of translating high level visions and strategies in plans and programs, in coordination with other governmental and
non-governmental bodies, and equally funding these plans and programs. In addition, these agencies work to help
firms develop their own innovation capacity (especially manufacturers and SMEs); increase productivity by adopting
best practices as well as best processes and technologies; training firms and entrepreneurs on innovation skills and
competencies; promoting knowledge/TT from universities and labs to the private sector; and, helping link domestic
firms into global supply chains.

Funding of the innovation agency could come from industrial firms above a certain size in terms of annual revenues
by providing 1% of their annual profits to the agency.

8 Global Innovation Index, 2015, Soumitra Dutta, Bruno Lanvin, and Sacha Wunsch-Vincent (Editors), WIPO, 2015



4.1.2 RESTRUCTURING OF RESEARCH AND TECHNOLOGY INSTITUTIONS

Again, the science, research and technology ecosystem in Egypt is characterized by fragmentation and disintegration.
Research centers, institutes and labs are isolated and rarely collaborate, even if they work in relevant fields. In many
cases, such entities do not even know much about the capabilities, resources and activities of other entities, which
hinders the possibilities of collaboration and dissemination of knowledge.

Transforming such Science and Research ecosystem into a more integrated one is key for the establishment of an
effective NIS. Mega structures such as the National Research Center (NRC) and even Zewail City should be spread over
the country in integrated networks. For example, NRC and other government labs such as the Electronics Research
Institutes, should have affiliate labs in different universities across the country. Such affiliate labs will have university
staff resources, as well as, institutes resources working together and receive budgets from their universities and the
institutes. The strategy and research activities will be defined according to a national plan coordinated by government
institutes, whose objectives are in line with the country’s priorities. This will create effective networks in different
disciplines, working in harmony and integration as part of the NIS, especially that university staff represent a very big
critical mass (accounting for the majority of research personnel in Egypt) which is not efficiently integrated within the
scientific research community. This is the model of the French National Scientific Research Center.

4.1.3 LINKING TICOS AND ETTICS

One of the main points of strength in Egypt’s innovation ecosystem is the presence of two networks of TT centers.
Even if such centers are not mature enough, the mere existence of such two networks is an advantage. It is very
important to develop TICOs and ETTICs, and integrate them into one network with tight coordination and collaboration
between them. Enforcing a tight relationship between these two networks of tech transfer centers will provide a
unique foundation for an efficient and effective NIS that could be a very strong feature of Egypt’s innovation system.
The idea is not only to link those centers on the operational level in supporting innovation, but also through regular
executive review meetings to update their vision and strategy and to monitor progress. One of the most important
objectives of such integration is to link each ETTIC into one network with a number of centers of excellence of relevant
expertise in different universities through the respective TICOs of such universities.

4.1.4 INITIATION OF EXPORT INNOVATION CLUSTERS

Innovation is a crucial driving force of advanced world economies in the sense that it is regarded as the main driving
factor behind competitiveness and productivity. Porter has produced a series of work on the relationship between
clustering and innovation. In his earlier work &, he defined clusters as “geographical concentrations of interconnected
companies, specialized suppliers, service providers, firms in related industries and associated institutions (for example
universities, standards agencies, and trade associations) in particular fields that compete but also cooperate.

In a more recent work, Porter & argued that it is primarily export oriented clusters that drive prosperity. Exporting
clusters contribute to raising the standard of living of a community much more than those purely serving local markets.
This has changed the concept of a cluster as being a localized agglomeration of entities, since export clusters tend to
have both national and international linkages rather than being based on purely local connections.

Consequently, Egypt’s cluster strategy should focus on policies to create export oriented clusters. In fact, the ICT
community in Egypt is a good example of such a cluster where there is localized agglomeration to a certain extent,

however, the main strategy is to create an export oriented ICT industry. In this regard, several actions should be
adopted with different clusters to incentivize and enable exports, including:

Transform traditional industry agglomerations into innovation clusters by developing programs that link them with
centers of excellence and knowledge generation centers;

Promotion of clusters’ social capital through programs favoring and encouraging creation of networks, consortia,
research and business partnerships and networks;

Incentivize exports through export rebate programs or export based tax incentives;

Support business development and marketing activities of clusters to enable them to access international markets;

8 Porter M.E., “On Competition”, Cambridge MA, Harvard Business School Press, 1998
8 Porter M.E., The Economic Performance of Regions”, Regional Studies, 37(6&7), 549-78, August-October 2003
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Develop offset programs to obligate international suppliers / providers in governmental contracts to allocate a
percentage of their contracts to local clusters;

Demand pull or creation by public procurement;

Enable development and manufacturing capabilities of clusters to operate according to world class quality
standards and helping firms to acquire certification of relevant standards; and,

Take advantage of regional and Arab markets.
4.1.5 BUILDING A COMPREHENSIVE INNOVATION SYSTEM

To build a successful and effective innovation system that can have a significant positive impact on a country’s
economy it has to do two major things:

- Focus on innovation in all industries. Establishing an inclusive and integrated productivity and innovation capacity
of all of a country’s sectors is more important and will lead to better results than developing a few industries based
on advanced technologies and state-of-the-art scientific research. This means fostering existing domestic innovation
capabilities present in traditional sectors such as agriculture, food, textile, energy. Therefore, building an innovation
system is not about launching mega cities of advanced R&D or innovation parks in state-of-the-art technologies, but it
is rather about transforming existing industries into successful innovation clusters. This does not mean not entering
into new and advanced technology fields, but rather adopting a balanced mix between the two.

- Support all types and phases of innovation. An innovation system and its associated policies should not only focus
on all industries, it should also address all points of the innovation value chain. In practice, innovations can arise at any
specific point in the development process, which starts with product definition, then R&D, production, and marketing,
sales, and even consumer use models of the product. Yet one of the biggest mistakes is to define innovation too
narrowly, focusing mainly on developing and manufacturing processes of high-tech products.

It is to be noted that the existence of an overarching national innovation council supported by a national innovation
agency is the only way to enforce a policy of mainstreaming science, technology, and innovation across all sectors of
the economy.

4.2 Effective innovation policies for growth

Providing recommendations for new or updated innovation policies require a close examination of Egypt’s NIS and its
current policies, and addressing all levels of the four-layer pyramid of Figure 2. As discussed earlier, the most difficult
level is to address the bottom level which relates to framework conditions. Addressing this level requires a very strong
political will at the highest level in the country. This implies putting in place policies and legislation to fight corruption
and to ensure the rule of law and the protection of property including IP. This also requires maintaining stable policies
and legislation, especially those related to the investment world and doing business in the country. Frequent changes
of tax laws, incentive mechanisms and investment policies will undermine all efforts to promote attraction of FDI and
innovation.

In fact, Padilla-Pérez ® identified the lack of political will to support innovation policies and frequent institutional
changes and lack of long-term planning as the top 2 among 8 barriers of innovation in Central America (same barriers
are likely to apply to many developing economies, including Egypt). The remaining 6 barriers are: modest Government
support for STI; insufficient enforcement of institutions to promote innovations, such as IPR and competition; lack of
coordination among government agencies and policies; lack of absorptive capacity and weak educational system;
difficulties in financing STI; and a lack of policy evaluations. Addressing all level of the four layer pyramid require
a look at the framework of the global innovation index (Figure 6), which allows a more detailed look at the different
factors affecting the innovation process.

87 Padilla-Pérez, R. and Y. Gaudin. ‘Science, Technology and Innovation Policies in Small and Developing Economies: The Case of
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The remaining sections will provide policy recommendations related to the most important aspects of innovation
from the perspective of Egypt’s national innovation system.

421 IP MANAGEMENT AND PROTECTION

As mentioned earlier, despite efforts by the Government in the last decade or more to improve the situation of IP
management and protection, Egypt’s ranking has significantly dropped in the recent years. In order to foster better
capacity for innovation, TT and ability to attract FDI, several avenues must be pursued for IP management and
protection.

Enforcing IP rights and fighting local and smuggled counterfeit products should be strongly emphasized through
policies, laws, increasing public awareness, and highly aggressive enforcement of the law. These actions include:

* Empowering customs agents with the proper legal authority to prevent and interdict illicit goods in transit through
Egypt; conducting awareness and training workshops for customs agents on counterfeit and illicit products; and,
providing incentives for customs agents to capture and interdict illicit products;

* Increasing legal penalties for those involved in trafficking and distribution of counterfeit products; launching
regular campaigns to capture illicit products on the market; launching regular campaigns to capture pirated
software; and, increasing legal penalties for entertainment and business software piracy and aggressively enforcing
such penalties;

« Empowering IPR enforcers by providing training to judiciary and other enforcement agencies; and putting
objectives to enhance the efficiency of the judicial system especially economic courts in order to significantly cut
down the litigation time;

« Establishing programs to subsidize certain categories of software for start-ups and entrepreneurs as well as for
research and education purposes; and, enforcing confidentiality of information in governmental agencies by adopting
measures to protect data submitted to obtain license approvals or marketing approvals for certain products;

* Adopt a new price control system for pharmaceutical products in a way to improve the ability of the pharmaceutical
industry to develop and introduce innovative products to the markets; and, establishing a more efficient system
and procedure for market authorization process for new medicines especially those having FDA approval;
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* Restructuring the patent registration office into an autonomous agency and build human capacity towards
building administrative and legal capacities to support IP and knowledge-based businesses, facilitate access to
knowledge and information and facilitate a smooth and online patent application process; and,

* Establishing a new body, agency or ministry to harmonize IP management strategies, policies and laws across
different disciplines and to manage IP protection.

4.2.2 TECHNOLOGY TRANSFER

Promoting TT and industry-academia collaboration should be one of the highest priority actions as a cornerstone for
any innovation system. This should be achieved through a four dimension approach.

These 4 dimensions are:

Mission. This involves a paradigm change where TT should become a central part of the “mission” of universities
and government research institutes.

Empowerment. This requires providing universities with the right legal infrastructure and the right resources to be
able to succeed in their mission.

Accountability. Thisis very important asit requires a significantchange in the management system and methodology
of most universities and research institutes, where top management becomes accountable for achieving clear
TT objectives and should report on quarterly basis on the achievement of such objectives. This also involves
accountability of research staff in achieving TT goals of the institution and the reflection of their performance in
this regard on their career promotion and financial reward.

Reward. Where there is accountability, there should be reward. This involves reward to institutions as well as
personnel based on their success in achieving their goals.

The following recommendations target the promotion of technology transfer, based on the above four-dimension
approach:

Redefining the role and mission of universities and research institutes as major agents of TT. This should also
emphasize accountability where such institutions have to report on their TT activities as well as on the utilization
of funds in this regard.

Establishing IP and technology licensing and transfer policies at the institution level in all Egyptian research centers
and universities, through:

Expanding and developing TICOs network to include all relevant Egyptian universities and research institutes; and,

Strengthening TICOs by enabling them to attract high caliber staff through incentives and rewards to TICOs staff,
as well as promotion of their career based on their activities and achievements within TICOs.

Establishing policies and systems in universities and research institutions to ensure all innovation, patents, and
industry related activities pass through official channels to preserve the rights of the home organization. These
include:

Vesting the IP rights of government-funded research with the university or research institution and their staff; and,

Driving towards a new management system at universities and research institutes with clear accountability of
management staff as to achieving clear TT strategies, goals and targets. Accountability should trickle down to
individual staff members where their performance and financial compensation and reward becomes clearly
affected by their performance in terms of TT.

Incentivizing universities that participate in the innovation process through IP licensing and TT, through

Introducing policies and legislation to allow universities, academics and research staff to establish and manage
start-ups and own equity in them;

Changing promotion policy of academics and research staff to credit them for TT and industry collaboration
activities as well as patents;




Providing funding for universities to establish incubators and technology parks;

Encouraging Universities to specialize and build on their strengths in terms of research and technology; and,

Encouraging universities and government research institutes to conduct technology marketing and
commercialization activities including presentations at conferences, workshops and exhibitions targeted to the
industry and organization of such events.

4.2.3 EDUCATION AND HUMAN CAPITAL

This section provides recommendations to enhance human capital through education, cultural change, brain drain
containment / reversal and leveraging Egyptian expats.

4.2.3.1 Strengthening elementary education

These include:
Building more schools to reduce the density of students in classes to international standards;
Supporting STEM education by establishing STEM schools across Egypt;

Encouraging companies, investors, professionals, foundations, and nonprofits to build STEM schools and support
STEM education through tax incentives and credits;

Training teachers and administrators to use technology in the classroom and guiding students through critical
thinking and analysis.

Enhancing the salaries and benefits of educators;

Launching programs to develop skills of educators and teachers in teaching methodologies using new technologies
and ininnovation and entrepreneurship practices; and,

Adopting policies to incentivize good schools and good teachers who foster innovation and entrepreneurship and
link the salaries of educators to their performance

4.2.3.2 Foster a culture of innovation
These include:

Adopting a policy to foster a culture of entrepreneurship and teaching business and entrepreneurship principles at
both the high school and college levels;

Creating a can-do culture where the students in high schools and universities feel able to experiment, innovate and
can “make mistakes”;

Encouraging the development of educational software and educational content for all levels of education;
Incentivizing students to enroll in science and mathematics path at secondary school level;

Launching presidential sponsored events which celebrates student winners of math, science, and robotics
competitions to be attended by the high level officials; and,

Launching innovation competitions or fairs where students and adults accessing the tools and skills necessary to
design and make just about anything that can showcase their innovations.

4.2.3.3 Reforming the university education system

These include:

Launching a new system for university admission where students would sit for entrance exams in the discipline they
are hoping to study at university, in addition to sitting for the nationwide exam, and combining the scores from both
exams with their performance at secondary school;
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Establishing new guidelines for membership of promotion committees of university and research institutions staff
that emphasize innovation and industry related experience rather than pure academic background;

Adopting policies linking funding of universities to performance KPIs in education, research and innovation within
their communities: and,

Adopting strategies to enhance PhD education through new schemes of doctoral research that promote industrial
research through performing research in a real-time industry environment.

4.2.3.4 Technical and vocational education and training

These include:
Promoting and institutionalizing through appropriate legislation employer engagement in workforce development.
For example, the establishment of sector-based Enterprise TVET Partnerships, company-based technical schools

and civil society led training initiatives, should be supported institutionally and financially;

Promoting close inter-linkages between TVET providers and employers, regardless whether the TVET providers
are publicly or privately funded;

Expanding developing employer-driven packages of training and training related in TVET institutions;
Developing an integrated system for quality assurance and certification of TVET; and,

Creating more technical, industrial and vocational education training institutions; and move to business friendly
educational programs.

It is to be noted that many of the recommendations related to TVET have been highlighted in earlier reports such as
the Policy Brief related to TVET # and Egypt's Human Development report .

4.2.3.5 Leverage Egyptian expats
These include:

Changing the Government and public mindset as to their perception of the value of Egyptian expatriates as a
source of hard currency, and recognizing them as a valuable human capital asset that needs to be leveraged and
reintegrated back in the country; and,

Establishing mechanisms and programs to attract and fund foreign expats to establish start-ups in Egypt, and to
work with Egyptian companies, universities and research institutes.

4.2.4 PHYSICAL AND ICT INFRASTRUCTURE

Proper physical and ICT infrastructure is crucial for an effective innovation system and for efficient implementation of
government policies. For example, it is very difficult to curb down corruption and to speed up different government
processes without good proliferation of e-government services. Also, it is impossible to grow on-line activities whether
administrative or for business without a proper infrastructure for e-signature.

In this regard, the following recommendations are of high priority:

Providing seed funding to universities to establish incubators and innovation parks;

Developing, announcing and implementing a plan to establish special economic zones across Egypt for
manufacturing, packaging and services activities;

Keeping the price of capital ICT and technology goods imports low through reduced customs and sales taxes on
such goods;

8 K. Sabbagh, R. Friedrich, B. El-Darwiche, M.Singh, A. Koster, Digitization for Economic Growth and Job Creation: Regional and
Industry Perspectives, The Global Information Technology Report, Chapter 1.2, World Economic Forum, 2013
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Incentivizing the development of local content requirements for capital goods and ICT goods again through lower
taxes;

Promoting the development of advanced wireless telecommunications networks and high-speed broadband
networks and ensuring their availability in different regions across Egypt at affordable prices; and,

Promoting the development of digital infrastructure in the form of a range of ICT applications, from intelligent
transportation systems and mobile payments to health IT, digital signatures, and e-government.

4.2.5 SCIENTIFIC RESEARCH

This section provides recommendation to enhance the quality of scientific research and to link it to the community and
to industry. The following are the main recommendations in this regard:

Introducing policies for highly rewarding applied research and applied patents with validated industry impact
through financial awards;

Adopting policies to link graduation projects and graduate studies theses to industrial and community problems;

Implementing modified funding policies of research and innovative start-up and industrial firms with less
bureaucratic constraints;

Strengthening R&D in universities and Research Centers;
Increasing public spending on R&D programs and grants;

Adopting policies and legislation supporting research in private sector companies, such as tax credit for R&D,
deduction of R&D and patent costs from tax and export rebate, that could be excellent tools to support and
encourage R&D within private sector companies;

Introducing new flexible procurement laws for universities and research institutes and allowing direct procurement
of equipment and materials from abroad;

Implementing policies to support SMEs through programs to help them boost their innovation capacity;

Adopting policies and legislation to allow universities, research institutes and their personnel to establish, manage
(e.g. a2 years leave for personnel without being penalized in their career) and own equity in technology companies
based on their research outcomes;

Introducing new laws to exempt universities and research institutes from tax on IP and technology licensing and
exempt technology start-ups from taxes on revenue for 5 years following inception; and,

Assessing the local content of a product to take into account intangible R&D and design component. This will
stimulate companies to increase their indigenous product development.

4.2.6 FOREIGN DIRECT INVESTMENT

The most important factors that facilitate the growth of FDI are related to framework conditions followed by policies
and incentive programs. Making the right framework conditions prevail is highly dependent on a strong political will
and strong awareness at all government levels of the importance of making this happen. Figure 7 is a replication of
Figure 2 with an added fifth foundational layer dedicated to political will and government awareness of the importance
of innovation to the sustained development of the country.




Figure 7. Modified 5-level pyramid for Innovation success
Based on the above, the most important recommendations required to promote the attraction of FDI are:

Ensuring the rule of law; and, enhancing the effectiveness of the judicial system to ensure swift court proceedings
and ruling especially in economic courts;

Launching a strong campaign to curb down corruption in all government activities, especially related to investors;
Ensuring stability of government policies and legislation, especially those related to investment;

Respecting the initial law of SEZs by returning corporate tax to its initial 10% value;

Leveraging international bids through an offset program that ensures international bidders would subcontract
a significant part of the bid to local suppliers or resort to establishing local development and/or manufacturing

operations;

Adopting policies to limit regulations related to firm downsizing, closure and bankruptcy for entrepreneurs/
investors;

Adopting policies, systems and regulations to ensure ease of starting a business compared to World standards;
Speeding up the implementation of e-government to substantially reduce the need for dealing with bureaucracy;
Building a state-of-the-art infrastructure in innovation parks and SEZs to attract FDI; and,
Easing restrictions on foreign currency transfer and international procurement.
4.2.7 SOCIAL INNOVATION
Fighting poverty, as well as other social issues that have emerged in the last decades, and that are associated with
increased population and unemployment in slum residential areas and poor rural areas especially in Upper Egypt, is
crucial for maintaining social and political stability and sustained development. Innovation is the best approach to solve
such problems and to guarantee proper education, healthcare and adequate jobs for everyone. According the 2010

National Human Development Report °', Egypt is way behind other middle income countries in raising basic standards
of health, nutrition and education of the most vulnerable members of its population, namely children and youth.

In this regard, innovation is defined as the use of knowledge and know-how to create social developmental value.
Among the most important recommendations are:

97 Egypt Human Development Report, United Nations Development Programme, and the Institute of National Planning, ISBN: 977-
5023-12-2, Egypt (2010)




Adopting policies and deploy new educational methodologies and systems, as well as cultural plans and campaigns,
through different media outlets and different cultural authorities and organizations, to develop the right culture based
on accepting and respecting others irrespective of their religious beliefs, social background, race, color and gender;

Funding studies to identify social problems and prioritize them in terms of their importance and severity and
proposing solutions;

Encouraging the development of centers of excellence, think tanks and NGOs concerned with social innovation in
specific poor and slum areas as well as rural areas especially on Upper Egypt;

Providing seed funding for micro-credit projects and programs supporting value creation and entrepreneurship
inside poor and slum areas as well as rural areas especially in Upper Egypt;

Developing programs to incentivize and reward social innovation addressing poverty and other social problems;

Developing policies and plans to provide quality education to everyone; education being the main defensive action
against intergenerational transmission of poverty;

Adopting policies to curb down corruption at all levels;
Adopting crowd sourcing approaches for solving national and social problems;

Adopting policies to ensure equitable wealth distribution such as adopting new systems for subsidies that ensure
they reach the needy rather than everyone;

Adopting policies to stop migration from rural areas to slum areas in big cities, accompanied with programs to
develop such rural areas;

Fighting leakage from the basic education system preferably via the targeting of rural poor who have been shown
to have the highest rates of attrition from the school system;

Allocating “Project Lands” to youth in Upper Egypt along the desert corridor adjacent to the Nile Valley (Zaheer
Sahrawi) to engage in housing projects, as well as SMEs that cater for goods and services for the urbanizing
communities of Egypt’s southern region ;

Adopting severe measures to enforce the law against sexual harassment; and,

Developing a monitoring, evaluation and accountability framework for gender equality policies, procedures,
processes as well the degree of enforcement of related laws.

428 INSTITUTIONAL AND PUBLIC SECTOR INNOVATION

There is no doubt that Egyptian governmental and public-sector institutions are in direct need for innovation to
address accumulated issues over the past decades, which have led to decreased efficiency and crippled performance.

In fact, without reforming these institutions, the ability of the private sector and that of the whole country to innovate
will be hindered. The main challenge here will be to build on the current institutions more than creating new ones.
Therefore, institutional innovation is needed both to increase the efficiency of government bodies and to create a
better environment for innovation for the private sector and civil society.

It is beyond the scope of this chapter to provide recommendations targeting comprehensive reform of the Egyptian
bureaucratic system, however, the list below offers some recommendations that may contribute to making this system
more efficient and effective:

Adopting policies of paying for results rather than paying for inputs when it comes to funding companies;
Adopting private-sector best practices for the active recruitment of top talent into the public sector;

Tapping the creativity of the people through crowdsourcing to solve problems using public rewards;

% ibid
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Bringing entrepreneurs and world-class experts into government institutions;

Expanding on-line services deployment across different government departments and organizations and adopting
best practices for designing, building, and deploying such services;

Promoting a new agenda for a rigorous anti-corruption campaign involving swift, transparent and public application
of the law; and,

Decreasing the points of contact between the citizens and Government in order to get rid of the widely spread
corruption in services provided to the public.

5. Summary

Innovation has been identified by all developed countries and most developing ones to be the major path towards
economic growth, sustainable development and social stability. Egypt has not fully embraced this vision; in fact, recent
years have witnessed some regression in the awareness of the Government and its commitment towards creating an
efficient and comprehensive innovation system. It seems that the current Government is focusing on mega projects as
a tool to lift up the country’s economic position. Although such projects could be beneficial to the country’s economy,
they cannot be seen as a holistic approach for sustainable development and prosperity.

This chapter focused on new policy recommendations to promote innovation with special emphasison IPand TT as a
corner stone for innovation. However, the chapter has also adopted a holistic approach by addressing policies related
to innovation in other areas, since innovation is an integrated process that cannot be reduced to the generation,
protection and management of knowledge and technology.

One of the most important areas of focus of this chapter is education and human capital development, which is
regarded as one of the most important inputs to the innovation process and the main pillar of any innovation system.
A comprehensive upgrade of the national education system is not only crucial for innovation, but also for eradication
of poverty and maintaining social and political stability in the country, as well as sustainable development.

The chapter touched on other pillars and inputs of the innovation system and provided policy recommendations
for some of them such as scientific research, funding for research and entrepreneurship, attraction of foreign direct
investment, and, social and institutional innovation.

However, building an effective innovation system that ensures economic growth, sustainable development and social
stability is highly dependent on several framework conditions such as culture and the rule of law. In this regard it is
paramount to adopt an aggressive agenda to enforce the rule of law and eradicate corruption as a primary condition
for a successful innovation system. Otherwise, all other efforts, including putting in place the best policies and physical
infrastructure, will not yield significant results.

Finally, the government awareness of the importance of putting in place proper innovation policies and the right
innovation system, as well as a strong political will that translates into having the high level officials championing
these efforts, are mandatory for success.

It is extremely important for Egypt to make innovation and the development of a robust innovation system its top
priority national objective.
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Summary

Legislation and activation of the road map

This chapter of the manual deals with the legislative framework and a roadmap for the effective implementation of
policies, in order to activate the system of intellectual property protection and transfer of technology in Egypt.

This chapter is divided into 3 parts - Part 1: Vision of the development of legislation related to science, technology and

innovation; Part 2: Guide to IP and technology transfer policy development in universities and research centers; and
Part 3: A road map to activate a national program for technology transfer.

l. Part 1 consists of a framework proposal for the Egyptian Science, Technology

and Innovation Law; the development of the Unified Intellectual Property Law;
and the Universities Law.

I.1. Framework proposal for the Egyptian Science, Technology and Innovation Law

This framework proposal was developed by the Egyptian Center for the Advancement of Science, Technology and
Innovation, which was recently submitted to the Ministry of Higher Education and Scientific Research. It seeks to
consolidate the basic pillars of the expected law and its components in terms of sections and subjects that must be
included in it.

This framework proposal consists of 5 sections, including in each section one or more articles. These are:

- Section 1 - Objectives of the science, technology and innovation system (consists of one article).

- Section 2 - Definitions.

- Section 3 - Clarifications of the State)s obligations to the science, technology and innovation system (consisting of 5
chapters and 14 articles). These chapters deal with the following topics, in relation of the commitment of the State in
terms of: developing science and technology and innovation policies and plans; supporting researchers and research
centers; promoting investment in scientific research; promoting education and community awareness of scientific
research; and to provide the necessary financial resources for scientific research, technology and innovation.

- Section 4 - Protection of intellectual property and marketing of technology (consisting of 7 articles).

- Section 5 — Motivation of entrepreneurship in innovation (consists of one article).

I.2. Development of the Unified Intellectual Property Law
A review of this law and its articles showed several observations related to the chapters of this law. These comprise:

the introduction (specific observations touch one article), and the first chapter dealing with patents and utility models
(specific observations touch article 1, 2,7, 9, 10, 11, 17, 19, 20, 23, 25, 31, and 61).

1.3. Universities Law

This law relates directly to the university research system. The main covered topics are:

* New drafting of the Universities Law in a simplified manner

* Setting the desired objectives of higher education

« Clarifying the nature of the relationship between the higher education system and the research system

» The need for the independence of universities




» Achieving a balance between «university independence» and the legal, financial and administrative responsibility of
government universities

« Linking quality to material benefits (incentives and penalties)

* Encouraging faculty members to produce scientific and research outputs that have a significant impact on society
* Ensure quality of teaching through periodic assessment

* Allow the appointment in different universities after the doctorate

* Participation of students in the university decision making mechanisms for topics related to them

* The need for the participation of kcommunity» in advisory councils of different faculties

» Determine the real cost of education and ensure the right to grant for eligible students

* Directing education support to those who need and deserve it.

Il. Part 2 of this chapter proposes a guide to developing IP and technology
transfer policies in universities and research centers.

The first critical step for any university, that intends to build partnerships with the private sector in relation to
technology transfer through patents, is to have a clear and transparent IP and technology transfer policy, which is
formally approved by the university authorities, and made available for consultation by researchers and external
partners.

Some of the main objectives of an internal IP and transfer of technology policy include: to create an environment
that encourages and accelerates the dissemination of new discoveries, innovations and knowledge; to protect the
traditional rights of scientists; to ensure that intellectual property and other research products are made available
to the public through timely and effective technology transfer; to develop rules and guidelines for the commercial
exploitation of intellectual property resulting from the university / research institution; to enhance, encourage, and
support the scientific and research verifications; and to encourage, assist and provide rewards of mutual benefit to the
university / research institution and its members who transfer intellectual property to the public through marketing
and licensing.

In order to reconcile the different conflicting interests of stakeholders and achieve broad-based objectives, an IP and
transfer of technology policy for universities and research and development institutions should address some of
the following issues: intellectual property rights; intellectual property disclosure; marketing and licensing of patents;
income distribution; conflicts of interest; new and emerging companies; and consulting.

Each of the above issues were discussed in this chapter.

lll. Part 3 of the chapter discusses a road map to implement a national technology

transfer program.

lll.1. Main steps of the road map

This section of this chapter presents a vision of the steps that would enable the Egyptian government to implement
a technology transfer program, linked to the national goals and the vision of Egypt 2030. The proposed road map
includes the following:

 Building the legislative framework and activating the structure of science, technology and innovation (practically this
will be done through: The Supreme Council for Science and Technology who will put forward the proposed legislation
in this chapter for submission to Parliament, and with the efforts made with Ministry of State for Administrative
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Development to activate the proposed structure of science, technology and innovation made by the Ministry of Higher
Education and Scientific Research in the strategy issued in December 2015);

« Establishing the National Council for Technology Transfer (it is likely that this Council will be established by Presidential
decree, and will be authorized to establish the rules governing the establishment of technology transfer offices);

* Providing capacity building and training programs and accreditation of technical staff involved in intellectual property
andtechnology transfer activities;

* Developing an economic and legal model for technology transfer offices:
« Setting targets for technology transfer offices linked to the goals of Egypt 2030 vision;

« Establishing standards for measuring the impact of technology transfer offices and communicating with regulatory
authorities;

* Monitoring, evaluation and feedback; and,

* Launching awareness and educational programs

lll.2. Technology transfer offices

This section also a number of administrative and operational aspects of technology transfer offices (TTOs) for the
purpose of guidance during the process of its establishment. The following topics are discussed:

i. Roles and Responsibilities of Technology Transfer Offices. The role of TTOs can be more specifically described as the
entity responsible for: building relationships with companies and community actors; generating additional financial
support through research sponsorships or advisory opportunities; providing assistance in all the fields related to
entrepreneurship and intellectual property; supporting the establishment of enterprises (as start-up companies and/
or emerging companies), related to universities/research centers, and utilizing innovations development in these
entities to promote further development prospects; and generating net returns for public research institutions and
their cooperation partners.

Furthermore, the TTO carries out a wide range of activities related to different channels of knowledge and transfer
of technology, based on a contract between the public research institutions and a third parties. These can include:
collaborative research, contractual research, consulting, startup and emerging companies, incubation facilities,
licensing, and patent registration.

ii. Needed resources. TTOs require a number of resources - organizational, human, financial, and networking resources.

iii. Organizational models. There are four possible models for TTOs in Egypt: an independent TTO in an enterprise; or
a TTO based on networking; or a TTO established as subsidiary company; or a TTO relying on outsourcing resources.
The description of each model, its advantages and disadvantages, and when to resort to it, were shown in this section.

iv. Funding. There are different ways to fund TTOs. Most TTOs receive public funding by allocating to them part of the
budget of the public research centers they serve; or a combination of the funds generated by their activities (a share
of the capital gains due to their participation in the emerging companies, and/or a portion of the equity on the licensed
technology, and/or general and administrative expenses on the joint research agreements; or a hybrid model relying
on the first two scenarios.

v. Internal rules and staff regulations, including: researchers; research, institutions, and intellectual property managers;
operations and finance; human resources; and legal services.

vi. Networking, i.e. linking with the managers of other TTOs and with industry technology managers.

Vii. Evaluation. Technology transfer activities need to be evaluated like any other public research institution. This
evaluation is based on six key indicators: three of them are related to the potential marketing for general sciences, the
disclosure of innovations, and the numbers of patent applications and patent grants. The other three are related to the
use of public science by companies, the number of licenses that have been implemented, the total revenue of licenses
granted, and the number of startup and emerging companies.




Chapter 4

National Technology Transfer Operational Framework in Egypt

1. Technology Transfer as a National priority: Why and How?

Technology transfer (TT) can be defined as the transfer of technology needs from society to academia/research
institutes, the transfer of technology innovation from research laboratories into the market or the transfer of technology
from an existing market into a new market or sector. In this section, the focus is on transfer between universities/
research centres and industry. It is also focused on the transformation of knowledge and inventions created within
universities and research centers to actual products, processes or services of value in society. Such value could
possibly being financial, job creation or improvement to people’s lives through providing solutions to challenges they
face. To understand the critical importance of TT, and to determine the best mechanisms necessary to encourage and
support it, the global indices measuring innovation and competitiveness, and where technology transfer fits in these

indices, will be briefly overviewed, in order to articulate the best framework for TT.

1.1 Global indices as Guides for Innovation and Competiveness Policies

Innovation is the foundation of economic competitiveness, which in turn drives nations’ economic growth. This is why
global indices have been developed to help countries assess their competiveness in general and their innovativeness
in particular. The Global Competitiveness Index ' and the Global Innovation Index ' are important tools to measure
the economic strength of nations. An understanding of these global indices and the detailed structure and weighting
of the associated sub-indices helps explain the health of the ecosystem and predict the direction that an economy will
take. As a result, these indices are no longer just tools to measure competitiveness, but are increasingly being used
by governments to plan policies necessary to drive their national innovativeness and competitiveness by working
on improving the nation’s specific score in the critical sub-indices. Hence, these indicators are constantly updated to
ensure they are useful tools in policy setting %2

When examining these global indices, it is tempting to simply look at the rank of the specific country in the overall
score or even at how it ranks in each sub index. However, it is critical to note that:

1. The national rankings are based on composite indices some of which are not directly within the scope of the
ministries responsible for Scientific Research and Innovation. While the government as a whole needs to look at the
overall ranking and all factors affecting it, specific ministries need to focus on the parameters within their mandate.

2. The rankings are heavily impacted by the performance of other countries and as such may not directly reflect
progress made. It is thus very important to track the trend of the actual country score and not just the score relative
to others as indicated by the rank.

3. Some sub-indices are based on quantitative data while others depend exclusively on opinion surveys. It is critical to
ensure accuracy of the quantitative data that should be submitted in a timely manner. At the same time, it is equally
critical to raise awareness of improvements made to ensure that opinion scores reflect actual progress.

1.2 Technology Transfer in Innovation and Competitiveness Indices

The Global Competitiveness Index report 2017 ' defines what is needed for innovation leading to competitiveness.
This includes:

“... To be truly innovative, a country should not only file patents and support research and development in science
and technology, but should also provide a networked, connected environment that promotes creativity and
entrepreneurship, fosters collaboration, and rewards individuals who are open-minded and embrace new ways to
perform tasks...”

10 Global Competitiveness index 2016-2017, http://reports.weforum.org/global-competitiveness-index/
191 Global Innovation index, https.//www.globalinnovationindex.org
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The description of innovation is reflected in several sub-indices used to quantify a country’s overall score. Of specific
relevance to this report is the innovation pillar and the associated indices: capacity to innovate; quality of scientific
institutions; company spending on R&D; university-industry collaboration in R&D; government procurement of
advanced tech products; availability of scientists and engineers; and, patent applications/million applications.

It is to be noted that scores on all these indices, except for the patent applications, are based on opinion surveys.
These indices are of special importance to the topic of this chapter and they are in many ways interrelated.

1.3 Driving University-Industry Collaboration

In this section, the focus is on University-Industry Collaboration as a driver for the overall innovative capacity of
the country through TT: transfer of technology challenges from industry to research labs and transfer of technology
output from research labs to industry, government and community at large.

In highly developed societies with open markets, the intrinsic drive for competitiveness ensures private industries
are constantly seeking to be innovative, to identify new market needs, new challenges or to even create new needs
in order to hold on to and grow their market share. Still, the horizon for “industry interest” is typically short term and
as such, industry tends to seek partnerships with research institutions in academia or otherwise to study longer term
challenges in their field. Even in such developed economies, most researchers tend to work independent of industry
so they retain the full freedom to explore the frontiers of knowledge. To ensure that industries find a receptive ear in
research institutions and to connect the market/society needs with the brainpower in these institutions, governments
of these economies have pushed hard to create a culture of academia-industry partnerships by:

Encouraging universities to recognize contributions to industry and community in promotion policies.

Encouraging universities and research laboratories to have flexible Intellectual Property (IP) Rights policies that
recognize the industry’s IP at the start of the project.

Providing various financial incentives for industries to take the risk on new ideas that lead to innovation.

Targeting specific funds for “market pull” or industry-driven one-on-one industry/academia collaboration as well
as consortia or alliances of an industry sector with multiple research partners. These consortia are generally led
by industry.

Targeting special funds for “technology push” or taking research ideas originating in a research laboratory within
academia to the prototype stage to facilitate its introduction into the commercialization phase and allow it higher
chances of success in securing Venture Capital (VC) funding.

Supporting specific “liaison bodies” that help bridge the gap between industry and academia on an on-going
basis.

Supporting various forms of internship programs placing undergraduate and graduate students/research assistants
in industry.

The Fraunhofer research institute ' is a typical example of how government can act as a catalyst in encouraging
industry investment in innovation. The Fraunhofer model recognizes the necessary balance between open discovery
and targeted innovation in government-funded institutions. The government guarantees a basic budget to allow
for continuity and long-term “discovery” research. However, to incentivize collaboration with industry, there is a
reward system providing additional government funding proportional to funds obtained from industry for innovation
targeted to solve specific industry-relevant challenges. To maintain the independent, long-term nature of research,
this incentive is gradually reduced as industry funding increases. This funding mechanism ensures the institution
maintains a balance between longer-term discovery and shorter-term needs to drive competitiveness. Industry seeks
collaboration with such an institution because of the reduced risk resulting from the government matching funds and
because of the institution’s high credibility on the scientific research side (resulting from government basic funding)
and its industry-collaborative mindset (reflected in its record of industry-funded projected).

By contrast, private industries in developing economies, and particularly in difficult economic times, do not have the
financial capacity or the long-term priority setting to invest in innovation. This compounds the negative impact on its
long-term competitiveness as industries quickly become outdated, lose their market share and are further weakened

194 The Fraunhofer research institute, www.fraunhofer.de




in an already weak economy. At the same time, promotion policies and reward systems in universities/research
institutions typically reward paper publications. As such, researchers have no reward incentive to initiate industry
collaboration. They continue to do research on topics they deem important with the goal of publishing. While this is of
great value academically, in the long term, it may not be of value when addressing major challenges facing a specific
country. It is interesting to note that the innovation sub-index does not explicitly include the number of publications
(this is however indirectly covered in the quality of research institutions).

This leads to a scenario where industry is too concerned with survival to recognize the need for innovation to survive
and where researchers are too concerned with publications to pursue the implementation of their discoveries. As such
society is left without solutions for its challenges and government is left with a heavier burden to drive competitiveness
nationally and improve the economy. It is in these difficult economic times that the need for government intervention
to provide catalysts for innovation is the highest. It is essential to ensure continued national competitiveness or, at
the very least, hold on to the job opportunities and the income-earning potential of the citizens in these economies.
Driving industry/academia collaboration is one proven successful strategy to meet these objectives.

1.4 Driving University-Industry Collaboration in Egypt

In the case of Egypt, the recently approved Egypt Vision for 2030 has “Innovation, Knowledge and Scientific Research”
as one of the pillars aiming for a society that generates the technology and knowledge necessary to drive a sustainable
economic development of Egypt '%. Vision 2030 sets ambitious goals. The associated performance indicators to measure
success in achieving these goals including: issuing a highly publicized “National Priorities Document” identifying
national priorities to encourage innovative solutions that address these priorities; issuing a national strategic plan for
innovation and scientific research; updating university/research institute regulations to incentivize scientific research;
and, improving the ranking of Egypt to be recognized as one of the top 40 innovative countries.

The National Strategy for Science Technology and Innovation was released by the Ministry of Higher Education and
Scientific Research for 2015-2030 '%. The use of the term “innovation” in both the national vision and the national strategy
as opposed to the traditional “scientific research” reflects a clear shift in the national discourse and the government’s
intent to push research into innovation. The strategy specifically identifies the need to determine national priorities and
to connect scientific research to these national priorities, industry and society’s needs as a key objective.

Based on the above, the Academy of Scientific Research and Technology 7 (ASRT) has been pushing for improved
university/industry collaboration. It has been instrumental in changing the national discourse in the research community
emphasizing innovation, and the need to take research results to society/industry and better yet, to initiate research
that specifically aims to address the needs of society/industry. To create a culture that promotes TT through stronger
academia/industry collaboration and emphasizes innovation, ASRT has taken on numerous initiatives including:

1) The creation of Technology Innovation and Commercialization offices (TICO) in research institutes, universities
and some industry associations with the responsibility of pushing academic research to interact more with industry,
address their challenges, protect IP and at the same time engage with international partners to leverage international
expertise in addressing these challenges.

2) Initiating a new funding mechanism that requires direct partnership with industry: Knowledge Technology Alliances.
These alliances require active collaboration of teams of industry, universities, research centres, NGOs and SME’s in
specific areas deemed to be of national importance.

3) IP Rights electronic help line IPRhelp to provide basic support to researchers and innovators seeking answers to
basic questions about protecting IP.

4) Funding a mechanism (Jesor) to leverage the resources of Egyptian expats, connecting them with local researchers
or industries to drive new ideas in solving real challenges in industry or the community.

5) Funding Scientists for Next Generation; a scholarship system for top Master’s students working on solutions for
problems in industry/community with required training in entrepreneurship and innovation.

6) Funding fourth year project prototyping expenses to encourage students to seek industry ideas.

105 Egypt’s vision 2030, www.sdsegypt2030.com

19 Strategy of Ministry of Higher Education and Research
http.//portal. mohesr.gov.eg/ar-eg/Pages/scientific-research2030.aspx
197 Academy of Scientific Research and Technology, www.asrt.sci.eq
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7) Netkite, a project designed to set up a cross-border network linking Egypt with Europe in supporting innovators,
taking their ideas from lab to market.

8) A national network of incubators to help independent innovators or those originating from academia take their
innovative ideas outside of the lab phase and into the market.

While the TICOs are just one initiative in a set of ASRT initiatives, the focus is on them here because TICOs are
designed to be the heart of academia-industry engagement, and as such, are expected to become enablers of all other
initiatives through ongoing engagement of industry in generating ideas and developing them as well as catalysts to
encourage international collaboration and pipelines feeding incubators and patent activities.

A complete framework to take TT and innovation to the next level in Egypt is proposed, along with a discussion
of the challenges faced, based on the initial cycle of TICOs and suggestions of some recommendations to address
these challenges. Finally, a sample guide for the operation of TICOs based on original input from the TICOs at Nile
University, will be presented.

2. Technology Innovation and Commercialization Offices: Goals and Structures

To achieve the desired TT through the transformation of problems in industry to inventions in labs to innovations/
valued solutions for industry and society at large, it is essential to recognize the specific national environment in
which universities/research institutions and industry exist and the maturity level of specific drivers of innovation. This
obvious conclusion is reiterated ' as the reality that when it comes to TT, it is not “one size fits all”.

For the standard model of TT in a developed country to work, there is a need for a research environment that includes:
a pre-existing strong engagement with industry and academia; industry maturity and stability leading to significant
industry funding for innovation in general and in particular for research collaboration with academia/research
institutions; and, established policies within universities/research centres that incentivize proactive interaction
between academia and industry/community.

In the absence of such established preconditions, it is not possible to simply copy the existing TT model in developed
countries and expect it to produce quick results. Several models exist ' starting from the “gateway approach” where
the academic engagement with industry is low and the innovative culture is still taking root. In the early phase of
this cultural change from scientific research to innovation, the emphasis must initially be on integrating a culture of
innovation within the mission AND the policies of the institution (specifically IP rights protection and incentives for
collaboration with local and international, academic and industry/community partners). This should be coupled with
the emphasis on enhancing the awareness by researchers of the innovation cycle, enhancing community engagement
and strengthening connections with industry at the start of research programs as opposed to at the end. This phase
also includes enhanced university training activities for industry and internships of students. At the base of this whole
exercise is a need for a significant investment in building trust - trust between TICO personnel and researchers as well
as TICO officials/researchers and industry.

At the other extreme, there is the assumption of a portfolio of very strong industry-driven research balanced with
long-term discovery research to address society’s challenges, active patent activities, licensing of technology, spinoffs,
incubation of startups and strong investor presence. For universities new to the innovation culture, this is more of a
long-term goal than a near term objective.

After locating oneself on this spectrum, the next step would be to identify specific objectives and the associated key
performance indicators (KPIs) and to determine the best structure/action plan to achieve these objectives.

2.1 Defining Goals for TICOS in Egypt

Following an understanding of the spectrum of TT activities and its necessary “infrastructure”, initiatives to drive
TT in Egypt must recognize that: the academic institutions are still in the early stages of the innovation culture;
the academic regulations and culture still emphasize publications compared to moving inventions to innovations; a

98 Daniela Baglieri, Fancesco Bladi and Crisopher Tucci, “Technology Transfer Office Business Models”, presented at DRUID15,
Rome, June 15-17, 2015
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culture of innovation is equally weak on the industry side; there is a critical need to build significant trust in industry
to change the idea that researchers can only write papers and to get their buy-in of collaboration with researchers to
develop actual solutions for practical challenges; and, there is a critical need for developing an understanding on both
industry and academia of the difference between technical consultations to solve specific well-defined problems and
long-term collaboration on research/innovation challenges.

With this understanding in mind, it is necessary to set realistic goals for Technology Transfer Offices (TTO) in Egypt
for the first stage (3-10 years depending on the institution). Such initial goals can be summarized at a high level as:

1. Ensure the university/research institute mission statement, or at the very least its stated priorities, include
innovation and TT. All messaging of the university must reflect such a position to engage all stakeholders including
undergraduate students, graduate students/researchers, faculty and staff.

2. Ensure the university promotion and collaboration policies and incentives support efforts to engage industry
and international collaboration.

3. Determine national priorities and industry sector-wide priorities, and challenges of sectors of industry/community.

4. Raise awareness of researchers of national priorities and industry/community sector challenges; and, target
government funding to innovative solutions to address those priorities and those needs.

5. Establish ongoing links with industry through connections for graduation projects (especially those funded by
ASRT), new applied research thesis topics (especially for Next Generation Scientist funded scholarships), and new
projects for young assistant professors; and, create funding for industry driven PhD thesis research co-supervised
by industry and academia.

6. Raise awareness of the innovation cycle and the importance of engaging stakeholders from the start in the
formulation of the problem. Provide ideation training and Business Model Canvas training to raise awareness of
what is involved in identifying new challenges/opportunities and coming up with potential solution ideas and the
process to turn these ideas into innovation.

7. Raise awareness of the importance of addressing a specific need, of identifying the capacity to implement, of
market issues, and of importance of protecting potential IP.

8. Support the engagement of undergraduate students in competitions, such as Fablab activities, Maker Fairs and
the like to get them interested in innovation.

9. Support innovators in protecting their IP rights, in identifying market needs, in landing first customers and
negotiating deals.

Once such “infrastructure” for the innovation culture has been put in place, one can start to realistically expect a clear
return on the investment in the form of actual breakthrough solutions, licenses for use of innovative solutions, patents
and eventually spinoffs.

The above goals include some that are country-wide in nature and would benefit from an integrated effort of all
TT units across the nation while others are institution specific. This is the rationale behind the proposed structure
presented below.

2.2 Proposed Technology Transfer Structure

Every TTO in every institution must determine its own specific goals within the national framework (While there is
clearly a set of standard generic KPIs for all TICOs, these KPIs must be enhanced with institution specific KPIs agreed
upon with ASRT as the co-funding agency). These KPIs would be designed to match the capabilities of each institution
and needs of the region in which it exists.

There are also some common needs for all offices; and it is natural for these common needs to be addressed by a
central entity that does not only handle the administrative issues in dealing with the ASRT as a co-funder of these
offices, but also provides the advanced expertise needed for the success of the TICOs; an expertise that is difficult and
would be wasteful to establish in every office. The proposed framework is shown in Figure 1.
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Figure 1: Overall TICO structure

Central technology innovation and commercialization office
The Central Technology Innovation and Commercialization office is best suited to address the common needs of
TICOs and to provide the advanced support services that are not needed on a regular basis in all offices all the time.
The “node” TICOs are then better equipped to focus on their own specific institutional needs.

Typical services to be provided centrally include:

1. Regular capacity building for all personnel recruited in TICOs, providing basic and advanced hands-on training;
and advanced training for TICO personnel leading to professional international certification.

2. Partnerships with international TT associations and ongoing exposure to international practices in TT through
high level invited speakers and workshops in this field.

3. Engaging university top leadership in the innovation discourse through high-level workshops exclusive for
them to ensure their buy-in of the importance of establishing an innovation culture and connecting incentives to
achieving this culture as well as their understanding of and support for TICOs.

4. Identification of national priorities and sector-wide industry needs and sharing these needs with node TICOs in
regular workshops.

5. Initiation of industry-driven calls for specific challenges and support for the process of universities/research
centres presenting proposals for that call.

6. Initiation of international industry and research collaborations with prestigious international applied research
institutions.

7. High-level connection between TICOs and Ministry of Trade and Industry (MTI).

8. Be a platform to interconnect and engage TICOs in universities and research institutions with one another to
build a culture of collaboration not competition amongst them.

9. Organization of annual TICO meetings to share and promote success stories and lessons learned from failures
nationally.

10. Support for advanced patent search, patentability determination, as well as patent drafting for specialized fields
independent of the Egyptian Patent office.

11. Support for advanced market research, first customer identification, and license negotiations.




Node technology transfer

The specific TTO in a given university/research institution utilizes the training and networking opportunities provided
by the national office to provide entry level essential TT services, including international collaboration, and, where
necessary, to call on the advanced expertise and services available at the national office. It customizes its own services
to its own specific institution and region focusing on regional industries connected to its research strengths and
regional community needs.

Ideally, each TICO will identify its own goals within the national mandate and agree with the central TICO on KPlIs to
measure progress in achieving these goals. For example, a TICO in a small university with limited research activities
may focus on engaging industry in fourth year projects supervised by interested professors who may then take the
results and build on them in research. A KPI relevant to this goal is the number of fourth year projects proposed by
industry or co-supervised by an industry partner. The TICO of such a university would also focus on raising awareness
of innovation, on encouraging undergraduate participation in technology competitions and on supporting their efforts
to test ideas and build prototypes. Itn may also: get engaged in selection and assessment of internship activities as
a means to connect with industry; engage with professors to start incorporating innovative thinking and hands-on
projects in their courses; be active in informing graduate students and beginning researchers of the value of patent
searches, business model canvasses, ideation strategies as tools to help them in selecting their research topic; and,
search patent databases to identify patents that have recently become public to explore ways of using them in industry.

A TICO in a large university with reasonable research activities will conduct the same activities mentioned above, but
will also understand the research spectrum in their university and work to inform researchers of national priorities
and sector-wide industry needs as well as to inform industry of relevant research being conducted. The TICO would
also: support researchers in identifying relevant contact persons for potential academic and industrial, national and
international partners; proactively raise awareness of IPR protection and potential commercialization options; and be
actively engaged in helping new graduate students choose topics relevant to industry and in engaging the industrial
partner with them throughout the research process.

In all cases, node TICOs will definitely benefit from having an industry advisory board, which would engage heads of
research units with industry partners representing the largest industry sectors in the region. Members of this board
can help open up opportunities for linkages with industry and advise on better ways to engage industrial partners.

Given the geographic distribution of TICOs, it is advisable to create regional clusters of TICOs where they share
expertise on a regular basis and complement one another.

Given the expanded role of the TICOs as ASRT’s link with research centres and universities, it is advisable to place all
related focal points (Patent office focal points, RDI focal points, research observatory focal points, etc) into the TICOs.

Along with the nodes in universities and research centres, ASRT should encourage large industries to establish their
own innovation “contact point” that would be the entry point for external collaboration with university/research
centre TICOs.

Detailed responsibilities of the node offices will be provided later.

3. Business Model Canvas as a Driver of Targeted Research and a Tool for

Industry Collaboration

The Business Model Canvas is a popular mechanism for capturing the essence of a business plan for a new idea. Many
versions of the model exist. They all more or less address the following questions:

1. What is the problem you are addressing? What is the need you are meeting or you are creating?
2. What solutions already exist? What are their weaknesses? Who provides them?
3. What is the solution you are proposing? What is the value proposition of your solution and why is it unique?

4. What are the barriers that will be facing others trying to copy you? Is there IP to be protected?

5. Who would want your solution (target user/beneficiary), and who would be hurt by it?
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6. How can you reach your target market segment?

7. What are your anticipated revenues, and how will they be generated?
8. What is your anticipated cost of final production?

9. What activities will you be measuring along the process?

These are the typical questions that one would ask “inventors” seeking to commercialize their invention. It should be
noted that none of the questions focus on the specific technology as this discussion typically comes into place after
the technology has been validated.

These questions should be posed to researchers and graduate students starting their research programs well before
they reach the point of the validation of their research results. They are extremely valuable in helping the researcher
identify the relevance of the research point and identify the potential stakeholders so these stakeholders can be
engaged in the development of the solution from the start. It also highlights the fact that when the problem comes
from industry, community or a potential user, many of the questions are already answered positively. The intended
user is not just identified at the start to confirm need, he/she is part of the development process as per the “Design
Thinking” strategy making it much more likely that they will endorse the final result.

4. Challenges Facing Technology Transfer in Egypt

As indicated earlier, ASRT already co-funded numerous TICOs around the country, primarily in universities and
research centres but also notably one in the Technology Innovation Centre in the Industrial Council for Technology and
Innovation which is part of Ministry of Trade and Industry. All TICOs were awarded 2 years funding (renewable) and all
were required to report on the same specific measurable achievements. ASRT continues to establish new TICOs and
may be renewing some existing ones. The above proposal builds on the existing system with suggestions for some
notable modifications in structure, expectations and KPIs. At this point, it is worth assessing the challenges faced
by the TICO initiative after the conclusion of one cycle of funding. These observations are based on an experience
with one TICO (Nile University), on proactive engagement with most TICOs through ASRT training as well as regular
meetings with and review of periodic reports of existing TICOs:

a. Institutional support

The support of the institution’s leadership is, as expected, critical for TICO success. This support varied amongst
offices and highlights the need for a concerted effort by ASRT’s central TICO to support node TICOs and ensure the
buy-in of the leadership.

b. Stability in TICO appointments

In the vast majority of cases, TICO personnel are faculty members who are given the responsibility over and above
their duties in return for a financial incentive. The TICO responsibility and any achievements they do have no impact
on their academic progress. Equally problematic is the fact that these appointments changed regularly often causing
significant disruption to the TICO work - work that builds on knowledge accumulation, contact development and
networking. There is a definite need to ensure the presence of dedicated professional staff alongside faculty oversight.
Consideration must be given to engaging non-faculty full time TICO professionals.

c. Availability of skilled personnel

There is a very clear and obvious need for capacity building. ASRT did a great job at providing a first round of training
and is currently offering a second round but with the constant changes in the TICO personnel, the impact of the
training is diluted. It is critical to keep engaging the personnel through ongoing workshops and networking events. As
the experience matures, there is a definite need to develop a mechanism for internationally recognized professional
certification.




d. Adequacy of resources

While it is logical to start with a small TICO, it is critical that TICO resources must be gradually increased to match
the university size and allow the staff to reach a reasonable percentage of researchers. With current resources, it is
nearly impossible to function on a university-wide basis for the top large universities that statistically have very high
potential for output.

e. Faculty engagement

In many TICOs, it is difficult to engage faculty in a consistent serious way. However, this is an expected challenge and
persistence is gradually paying off. Central TICO support in getting the leadership buy-in as well as in sharing success
stories about engaging faculty would be very helpful. The key catalyst would be inclusion of impact in industry as a
serious consideration in promotion and institution recognition.

f. Student engagement

In most TICOs, undergraduate students are easier to engage in activities related to industry sponsored projects,
prototype development and competitions. This is an extremely positive development for establishing a long-term
culture of innovation. However, there is a serious challenge with maintaining interest in innovation and entrepreneurial
activities after graduation once they secure jobs, join the military service or get married.

g. Industry connection

Industry connections continues to depend heavily on the networks of specific individuals who themselves are often
changing. There is a need to provide administrative support and expertise for TICOs to maintain their contacts and,
wherever possible, share at the very least, the entry point to large corporations. This can be achieved by ASRT
working with MTI to get large industries to appoint a contact person for TICOs.

h. Slow Buildup of experiences

In the initial phases, it is expected that TT officers and those responsible for patent activities (Technology Innovation
Support Centre offices) will have few cases to develop their experience in less active institutions. This leads to fewer
cases to work on and can drive the system into a negative spiral. There is a need to find strategies to expose these
officers to a broader spectrum of cases. Initial suggestions of combining TICOs regionally were considered not realistic
or practical. An alternate suggestion is for regional TICOs to be required to connect in a “super regional node” where
personnel from each node would be designated as a resource on a specific topic so the different TICOs in a given
region share experiences and support one another in a more hands-on way.

i. Responsibility distribution within TICOs

Almost all TICOs created, as required, three different offices responsible for TT, IP Protection and Grants and
International Collaboration. In most cases the responsibilities overlapped and were fragmented by the disconnect.
The requirement of building large teams for international and alliance grants proposals would benefit from TT
connections with industry not just experts internationally. The IP protection must be closely tied in with TT in early
stages. There is a need to allow integration of roles especially in smaller institutions and allow a potential merge of
responsibilities if necessary.

j- Key Performance Indicators

A lot of work went into designing the process of assessing TICO progress. Several issues need to be fine-tuned.
Typical complaints concern research institutes with mandates that do not fit in the typical industry TT, e.g. agricultural
research where they have alternate IP protection mechanisms and medical institutes where the cycle of innovation is
considerably longer. One unresolved question remains about achievements reported. How large a contribution must
the office have in a successful conclusion of an activity to be able to take credit for it? How does one measure this
contribution? How does the size of the institution come into consideration with regards to numerical indicators?
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k. Financial sustainability

The issue of financial sustainability is a significant challenge. It is clear that financial sustainability of such offices,
particularly in smaller universities, is not a feasible goal, at least not in the near future. This is true in similar offices
around the World. While specific offices can be creative in generating income through training or some other institution
related activity, or through including percentages within EU grants, financial stability through revenues generated
from licensing or equity in startups is highly unlikely in the near future based on international experience. ASRT needs
to work with the host institution to ensure the TICOs are integrated financially in the budget of the institution as an
essential component of their innovation strategy.

5. Basic Working Handbook for Technology Transfer, IP Protection and Grant

Collaboration in Egypt

Given the constant changes in TICO office personnel and the limited availability of qualified personnel to fill positions
in the large number of TICOs initiated, it is essential to have a handbook or manual of operations to assist new
appointees in their on-the-job learning.

In this section, a sample basic handbook based on work developed at Nile University is provided. Here the role
of IP Protection unit (Technology Innovation Support Centre office (TISC)) is closely connected to the role of the
Technology Transfer Office (TTO). Given that TT in general builds on international collaboration and that international
collaboration forms an integral component of TICOs in Egypt, the role of the Grants and International Collaboration
Office (GICO) is included. A description of the responsibilities of the individuals in charge of these offices is provided,
along with an easy step-by-step guide to enable new staff of the TICOs to start performing their responsibilities with
limited ramping up time.

5.1 Technology Transfer Office Guidebook on Technology Transfer from Lab to Market
The main responsibilities of the “node TICO” TTO include:
Awareness

TTO regularly offers information sessions to raise faculty and student awareness about importance of taking research
to the market and of available opportunities bringing challenges to the research labs. This includes ideation sessions
and sessions explaining Business Model Canvas as a good starting point for applied research topic selection as it
familiarizes the researchers with the questions they will eventually need to address at the completion of their research.

TTO regularly shares broad topics of national priorities and market needs with researchers either directly or through
inviting high profile speakers in the field, in consultation with the GICO.

Internal Scouting

TTO must perform a periodic audit of their institution to remain up to date about research activities of individual
researchers, research teams, and research centres. TTO must watch for interconnections and intersections as well as
potential applications. This internal scouting must be conducted jointly with GICO.

Opportunity Hunting
TTO must stay up to date on national priorities, market opportunities and market needs.
Industry Outreach

TTO must work with industry to inform them of relevant work being conducted at their institution and raise awareness
of the benefits of close collaboration with researchers; along with soliciting challenges from industry to share with
researchers as potential collaborative research projects, thesis topics or graduation projects.

Networking

The TTO must work with incubators and accelerators and where possible with venture capitalists to identify feedback
from experts and to also potentially engage them in incubating ideas coming out of their institution. Such connections
can be instrumental in identifying first customers.




Commercialization Options:

TTO must inform the researchers of the various options at their disposal to take their innovation to market and assist
them in getting advanced support in any negotiations involving use of this innovation.
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Figure 2: Technology Transfer Office Work Flow

Step 1: Scouting
Internal Scouting

The TTO officer, together with the GICO officer, must start out with a “big splash” awareness session, ideally with the
engagement of the leadership of the institution to let their target community know they exist.

Next, it is essential that they perform an internal scouting activity within their institution with the aim of familiarizing
themselves with the technologies and research available at their institution as well as the needs of industry partners.
While this may be hard to conduct in large institutions, it must be attempted with, at the very least, the top researchers
or research centre leaders. For the rest of researchers it can be conducted by email with step-by-step follow-up being
conducted over time.

Ideally, all researchers will have a website following a common format specifying their general research theme (themes
defined by the institution TICO) and specialties within that theme; their current research interests, their industrial,
national and international collaborations and funding agencies. The institution site must have a powerful search
engine that allows easy determination of experts in specific fields.

Scouting results must be mapped to specific themes or research areas, not departments of faculties. This is critical
since the outside world has no interest in administrative or disciplinary structures, and it will generally classify
technologies based on where they would be applied.

This scouting step is useful to: identify the main themes of strength within the institution, independent of the
administrative structure; help establish internal connections within the organization where the researcher can work
with another researcher working on the same challenge; identify industries or other stakeholders that have interest in
these research themes; identify funding agencies that fund research in these themes; and, build connections and trust.

A sample scouting interview questionnaire is provided in Appendix 1.

External Scouting

Once TTO officers have a reasonable understanding of the expertise and strengths of their institution, the next step
is to get out in the community and seek contacts in different industries, NGOs, businesses, government bodies and
all stakeholders with interests overlapping with those of their institution. The purpose of the visits would be twofold:
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finding out their specific needs in given areas; and, informing them of the expertise of their institution, and the current
relevant research work. While not much will come out in the short-term from such “cold” calls, this is one effective
way to start building a network.

At the same time, TTO officers must attend related public events organized by industry, government, NGOs, other
institutions. Networking comes through the personal connections established in the long term through meeting people
in these events. It is critical to note that these connections are “institutional connections” not personal connections.
TTO officers must organize all their contact information in a structured way that allows institutional continuity in
building on these connections.

Step 2: Scoping

In the scoping activity, the TTO identifies high priority researchers based on the initial scouting results. Prioritization
will be determined based on the research topic, its relevance to market needs/national priorities, the researcher’s
credibility and interest in commercialization as well as the state of development of the work. TTO will work with the
selected researchers to understand more about the research topic, its connection with other topics in the institution,
its relevance to market needs, the likelihood of completion of work soon and the potential stakeholders. This step
precedes and prepares for creating the concept note.

A sample scoping form is provided in Appendix 2.

Step 3: Preparing a Concept Note

In this stage, the set of researchers, being considered as being those who passed the test of potential commercialization
after the scoping phase, will be identified. This will require intensive communication between researcher and TT
officers. It will deepen the officens understanding of product and technology, and at the same time will familiarize the
researcher with key market research aspects, potential partners and commercialization options. This is conducted as
a gatekeeping exercise to enable TTO to either decide to proceed or advise the researcher of what is necessary before
the next steps are justifiable. These step include:

Signing a Non-Disclosure Agreement (NDA): Researchers might not feel too safe to disclose information about their
invention. Therefore, a non-disclosure agreement can be signed by TTO to secure the researchers’ fears. An example
of an NDA is provided in Appendix 3. This agreement is helpful at the early stages of bringing in a new partner,
irrespective of the partner.

Invention Disclosure Form (IDF): At this stage, a decision must be made about potential patentability of the research
results. This will require preliminary patent search to identify the novelty of the work and the market interest in the
resulting work. This will be conducted by the TISO. The IDF discloses the invention to the institution as the basis for
its decision to pursue the patent in the future or allow the researchers to pursue it themselves. An example of an IDF
is provided in Appendix 4.

Preparation of the Concept Note (CN): In this step, a concept note is prepared describing: the product/research
outcome; technology involved; potential product form; value offering/proposition; potential markets/customers; a
simple description of technology with a process flow block diagram; initial estimates for required investment; potential
investors/potential buyers of knowhow; and, other stakeholders: Government agencies, NGO»s, etc...

This CN starts out in a preliminary form, and will be enhanced in an iterative cycle between the TT officer and the
researchers. A lot of the information in it will be subject to change along the way as the officer delves into market
research. However, the CN is a starting point. Intensive interviews and contact with the researchers is involved. The CN
is also helpful when discussing potential collaboration with other stakeholders. A sample CN is provided in Appendix 5.




Step 4: Technology Scanning

In this process, the TT officer, in collaboration with the researchers and the junior members of their team, will conduct
a complete technology scan to understand the technological concepts discussed, as well as the key players of this
technology worldwide. The officer, with support of the research team, will prepare a preliminary report about the
different technologies related to the research in question (supporting or substitute technologies) including results of a
detailed patent search (conducted by TISC), locating the research technology and major players on the market scene.
The officer will then prepare a report with their research findings to inform further discussions with the researchers
and decisions of the institution.

Step 5: Market Desk Research

This step involves identifying the market size for the product/technology. The market size will be identified/estimated
(based on data availability) for local, regional and international markets. The TTO officer will also identify the
percentage that can be locally produced vs. imported.

The market research analyzes the current marketplace and existing products or competition. It also helps identify
potential problems (including health and safety, regulatory, political, and economic) as well as opportunities (potential
growth areas) and provides a gauge for estimating the success of a new product. At this stage, the product will have
to pass through the first gate of screening, answering a set of questions related to technology, competition and market
size in order to decide on proceeding with the commercialization process. It should be noted that all this is very
preliminary. The central TICO may be consulted for more advanced expertise.

Step 6: Market Field Research and Technology Validation

In this process, the product/technology is put to the test. This is a more intense process and it will require more
advanced skills and will likely need the engagement of the central TICO. The market research will be designed in a
customized manner depending on the product being tested. This stage might also require deeper technical expertise
with regard to the technical validation.

Market Field Research

This process involves concept testing as well as collecting market information from users. It involves contacting
key stakeholders, potential users, focus groups, etc. The data will be collected through interviews, questionnaires,
feedback forms, etc. The purpose of this process is initial validation of concept, confirming market acceptance and
more accurately estimating potential market size. This brings the voice of customer into the final prototype/product
development, even if only at a late stage. This wide stakeholder engagement may be helpful in revising or fine-tuning
the final product output.

Technical Validation
A preliminary technical appraisal is carried out involving a rough estimation regarding the: required production
process/manufacturability; required production technology; cost of production; time and cost to execute; legal and

regulatory requirements; and, other risks

At this stage, the product will have to pass through second gate of screening answering a more focused set of
questions related to market acceptance and cost effectiveness.

Step 7: IP Protection

Once researchers declare that their results may be patentable, they file an invention disclosure form with TISC in the
TICO office to start the process of IP protection.

This stage falls more in the realm of the TISC office. A patent search is conducted by the TISC to determine eligibility
for patenting. Depending on the expertise of the TISC staff, this may require advice or support from the central TICO
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or even paying for a professional search to be conducted by the patent office. This is a critical step to determine if
indeed the work qualifies for patenting and also impacts the drafting process later to ensure the novelty claim does
not infringe on other patents.

The IDF along with patent search results and market studies are then presented to the relevant institutional committee
to decide if the institution will choose to pursue the patent or release ownership to researchers. The committee will be
provided with the preliminary market research, the status of technology validation and interest of potential customers
or partners to quantify the potential for financial return from this patent. The timeline of the committee decision must
be regulated by institutional policy requiring it to be made within an acceptable time frame.

If the decision is made by the institution to pursue the patent and fund the application process, the node TICO will work
with the inventors to draft a preliminary patent application form to submit to the patent office. Given the seriousness
of this matter and the potential financial implications, the support of the central TICO must be sought to have the
application analyzed by a professional specialized in drafting patents in this field. In the absence of such support,
professional IP advice must be sought before submitting the patent.

If the university decides it is not interested in filing this patent, the researchers are free to pursue it as the owners
of the patent and will have to incur the expenses themselves. In this case, further services of the TICO should be
compensated.

Step 8: Building a Business Case

In this stage, the product scoping is revisited in the light of previous findings. An updated, deeper business case is
established in close collaboration with the research team. As a result, a feasibility study will be conducted covering
in depth, and should address the following subjects: problem being addressed; preliminary product specification(s);
preliminary drafting for patent application; market size, structure, trends and main competitors; proposed market
positioning, unique value proposition, barrier to entry by competitors, target market share, and extent of challenge to
enter the market; market entry and development cost estimates; going market prices, payment terms, discounting and
price stability for product; technology requirements and how they can be obtained; requirement for strategic partners /
external investors; and, mode of collaboration with strategic partners; and, SWOT assessment results.

Step 9: Commercialization

This is the final stage before leaving the university/research world and will definitely need the support of the central
TICO. A decision must be made regarding the most suitable form of commercialization: selling the technology,
licensing it or spinning it off as a start-up. The technology is presented to potential partners/investors as a ready-to-
buy or license technology, complete with its market and feasibility studies. This is a lengthy process, which will require
serious licensing negotiation skills and significant work before a deal is closed ''° . The TICO office will work closely
with the central TICO and support the researchers in: identification of potential customers, locally, regionally and
internationally; contacting and arranging meetings with customers/investors; preparation of marketing material and
media content; providing the business presentation and pitch; advising on different alternatives of commercialization
and highlighting pros and cons of each (a preferable mode to start with is licensing technology); seeking professional
advice from central TICO on negotiations of license; assisting/advising in drafting of MOUs and legal contracts
(however, professional help will be needed from central TICOs and the institution’s legal team); preparation of success
stories, media and press release pertinent to the operation; and, documentation of the aforementioned process for
later reference.

5.2 Technology Innovation Support Centre Guidebook

The TISC is responsible for raising awareness of the importance of IP rights and the role they play in initiating research,
implementing ideas and protecting the inventor’s rights to utilize their invention.

"9 European Patent Office, “Negotiating a License Agreement”, http.//www.epo.org/learning-events/materials/inventors-handbook/
dealing-with-companies/licensing.html/




This broad mandate involves numerous responsibilities:

Institutional Policies on IP Rights Protection:

TISC must start with ensuring the institution has a clear policy of IP assignment and inventors’ rights to financial
returns. The policy must outline a clear process by which the institution makes a timely decision to pursue the
ownership of IP or release it to inventors as well as a process to guarantee inventors first right of refusal if they wish
to use the patent in a startup. It must include identification of the entity that will make this decision and the documents
that must be submitted by TTO/TISC office. TISC must ensure that the IP policy addresses issues of collaboration with
other research institutions or funding agencies with their own IP policies, along with ensuring that the institution has
an understanding of industry sensitivity on IP issues and have a timely process to reach agreement with industry on
research collaborations that build on industry IP and may result in new IP.

Initiating a culture of IP awareness:

TISC will regularly conduct awareness sessions to inform researchers/graduate students of IP rights, patentability
conditions, the importance of non-disclosure and available free resources. It will highlight the importance of patent
searches (alongside journal searches) at the start of research programs to identify novelty of proposed idea, potential
partners or eventual competitors; and the importance of tracking patents in the research area that have recently fallen
into the public domain for potential use.

Protecting IP Rights

This is a key responsibility of the TISC office. It starts at the earliest stage when the inventor believes the research
work has reached results that may be patentable. As seen earlier, it involves the TISC in the IDC, the patent search,
and patent drafting

5.3 Grants and International Collaboration Office Guidebook

The main role of GICO is to enhance innovation and TT through international collaboration and funding for the
development of the original research and inventions. The GICO officers will benefit from the TTO officers network
when building research and industrial teams for international grants applications. They will equally benefit from the
patent officers expertise when identifying potential partners for grants applications.
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The role of the GICO officer includes:
understanding the institution and getting to know its researchers through internal scouting;
identification of sources of funding;
reviewing/simplifying internal process for Grant applications where possible;

exploring potential Grant application (The role of the GICO officer can be divided into a proactive role and a
reactive role. On the proactive side, the GICO officer will target specific researchers to inform them of a relevant
call for proposals and encourage them to apply. On the reactive side, the researchers approach the GICO officer
asking for support to apply to a specific call identified by the researcher);

starting a process of Grant application, including approaching researchers, reviewing the call with interested
researcher (to ensure clear understanding of eligibility requirements, focus/interest of funding agency, what they

have funded in the past, and who will be reviewing the application); preparing the first meeting agenda; supporting
the setting up the application team building; and initiating the application;

providing continuous support during application writing, including: idea formulation, compiling and follow-up,
reviewing completed application, and ensure its timely submission;

closing off a Grant application; and finally,

celebrating success and learning from failure.

6. Conclusions

It is imperative for Egypt to develop and sustain a culture of innovation to enable it to achieve the economic
transformation necessary to fulfill the aspiration of its people. Innovation is a way of thinking and of dealing with the
challenges one faces in life. It has to make it into all aspects of the education system, in professional training, in public
administration, in research institutions and in industry, business and civic society.

This message has now been accepted officially and the discourse has been broadened from talking about the need for
research to the need for innovation to address the challenges facing the nation. Still, it is necessary to work hard for
it to truly become a mode of operation and not just official slogans.

Technology transfer between “society outside of research centers/academia” and “research centers/academia” and
in particular the transfer of research output into solutions to challenges is one key building block of the Egyptian goal
of a society that learns, thinks and innovates. Many positive steps have been taken in that direction but it is critical to
sustain the efforts and to “institutionalize” them so they are not tied to the presence of a specific leadership. This can
be achieved through:

1.Clear articulation of national priorities on a rolling 3-year basis.

2.National identification of sector-based industry needs as well as government (as the largest potential customer)
technology needs.

3.Targeting a significant percentage of national research funding to finding solutions to identified national priorities,
sector-based industry needs and government needs.

4.Introducing the necessary policies and laws to incentivize innovation in both academia and industry by: incorporating
it clearly in promotion criteria in academia/research centres; tying a percentage of research centre funding to industry
collaboration; and, providing some form of financial / tax incentive for companies to innovate.

5.Nurturing a culture that encourages risk taking and allows a safe space for failure; a culture that celebrates success
and at the same time values failures as experiences learning from them and building on them.




6. Strengthening the network of Technology, Innovation and Commercialization offices, ensuring its financial long-
term sustainability and the dedication of qualified personnel.

7. Pushing for Technology, Innovation and Commercialization Management to become a professional career choice to
help drive innovation in academia, industry and society at large.

8. Creating and strengthening a central national TICO that is the glue that keeps the network together and provides the
advanced expertise needed. Ensuring this strong central core connects the many regional nodes that in turn connect
their own individual nodes.

9. Setting ambitious but realistic goals that allow the transitioning of academia research to innovation and enhanced
collaboration with industry.

10. Putting a plan in place to ensure industry, not just academia, develops a culture of innovation and collaboration.




—

yilo
00 i gl Lnglginill il sl L

1Jouiti g ygol g gadlgo dac go Jnall las Jolay

Glpigo (na Linglgibill (di g /drwalidlg jlai Ul Glwluw (e Jdab daallell Glpigell ddllell :duibg cunglb Linglgikill J4i. |
J0o (nd dclinll g daolall gy ggleill hydii In_n.o g .arwaliill §jadllg jlandl

Laglgiaill Jai wilaal anpidall alawgll g pno (nd walamill yani i Jalgllg walaall - Giguwillg (naglgiaill jlaill wilao T
clinll gglaill dlaig aaagiuall cigadll galas (il Joell p3gai hhio I
400 (na baglgifill Jai aalgi (il eabaxill €

(-8 o (s tosiy g oo d aiall JLso (i gglaillg &upall a4alall dlong Linglgial Joil (wbul Joall (42 .0
gl aglaillg aiall ciito Jula g apaglgiillanill pea o0 Jala g gl ll o oo Linglgidill Jedi Jal o Linglgitill

Abogill o dcgoao pe alhliiwl Jnall 1aa pit g

fuuag lalol :duibg duglgia biaglgiAill Jai . |

&gl j5ljog claokll go Linglgiaill (i (nle sl Iaa (na jusyill cuniy g /8aaeio Jadil (a Linglgiaill JLai cayai Aoy
gl wlbuloall g wilaiiall (] Gagaul j4l4og cilaolall J-ala Livii (il cilelyialilg wayloall Jugai yule Leyi j5pg .aclindl (ol
dgla piagi JUA o yulill 8Lia g gf Joall (ppa @13 gl dyllo doudill adm gg-9i Ol aoyg .gainall (ua dosdll Cild Giloaall

Lpigpalgy (il wlhyanill

alpigoll jlaubl g wpdlpeiwl givw Lgocag lgen il dojlll L1 Juaal ayanig Linglgiaill Jéi dulaol dowlll damlll o-palg
JLb] Jaal aungi Jai oo ¢la g alpigoll aim oo Linglgibill (| di g dgo g Log .drwaliill Gjadllg jlaill guadi (nill dallell
Liglgisill J-i

anualiillg jlanll lwlw (le Jdas awalloll ailpigall

Glpigoll aam aga acluyg .Jgall aualnialll dgall gulidl dagall eilgalll go guollell el piigog dallall Grwalidll pigo 2oy
Alnid !l aadipw (padl alaitll guiillg (naglgaulll plhill dan pwai (e Lgs d-huipall ducpall gligil (alinaill Jaupllg .duallall
lwlpll @ Bvg (a da1a0 ilgal Lgil g0 a5kl jloiwl Glpigall ada duani a4 llillg

Jay Il Lgnoy dubpo ailpiigo (] daibgll alayinill it wi igaly Lo a Ballo dyoaill o dollall ailpdgall aie dwla aicg
e guiai Il adg Ul gladdl elab s 1t alainil yiliig §laitlg gralall cuadl gc dlgguuall ailjljgdl Glhi gon dpilbo
il ()l aucpall ailpigall (aoy aiiwig alga (i clall ddoall dayiill alail guii las pgoll g-aa ellalg jpaoll padill jdlo gai
gl a Lgayadi (o (il agoill aibilyl .83 glon doaill Gog .l cilelndi wl (e Lipna (apal 2 aioi Laiy 8104
doall paaill (il alelndiwl guboi gi glonl iyl (il alpwsill (egll aabj Lewi ogall o vaawai cragll (iag .crwliall

apualill apaallg JU5 U Clyigo (na Laglgiail Jai .o

g1 (nalg . » o A eg . drwalidl 6jadll (o @3@.,1,]][5.’1’4i]| a0 uglho ga Lo T+ IV olal duallall dnwaliill jigo piydi 31 g
il ggiaiall alpaill {aalaig .ggleil ginig Jloclll dalyg gyl jjoi daiy dlnio diy .pagy Gl (s ..Lds I Lyl
«..olLgall cladl Gayan Lapb (gludn




625 yLuic Ul A8 1l d g0l og ALl & Al & audll 2 yanil doadiwall dycpall cilisgall (o 1yaall (ué Ak il g yuwhaig
4ghillg coadl (e clsy il §lailg asalall Gluuwgall d3gag glaipll (il dadll o g Lgs & hyijall Gilpiisgallg jla il
clololl jalgig ‘doadiall Linglgitill culaiio o droghall Giljiiallg fughillg Gal JLlao (o dclinllg aileolyll g (gleillg

pido b gglo Ja alguiall cilelpul ilulbg gy waigallg

aia (wihig .gnij_Jl alellhiwl () aiwi aalepdl alulb clifiwl alpsbgoll aae g uoa (ule alolloll gi (! Ll jaaig
.Gajac by dhyljio (nag Jndllaa cgHgal dwill & nld doal ailjigall

dclinll g doolnl (o gglaill bubii .o

g Liaglgiaill Jdi JILa (o 2Ll dloLidl &yylaill 428l aagas dclinllg daolall gy aglaill (e cjall ie (id byl cong
.aainallg dclindl (Ul Gl ailpine oo Linglgiaill cilajao Juaig il il cilpiao (ol dclinl g0 Linglgiaill culiani Jail

luwgoll ada (g dldall aljaall goinollg Gguull ailabinl hyylg dyindl luwgall (na Ugado Lilal ailelinll aai gi glonlg
alpicl (e alaolll g :JUA goo dclinllg dauoala Ul blwglll g ailslpill aalai glal doadiall cilalnialll cilogas Lali
Gg-dal dipo Gluwbw g g (e digadl ailpiitog Gleolll g g (d gyl lilwbuw (16 @ oinollg dclinll (nd Gloaluwall
Jballl pblao Joxil cilelinll dcgiio dyllo jalgn juagig legpitall &yl (na dclinll dypaall ayhloll wapiai (nill g dyyaall dyalall
dawgdog Cigadl pinogl daolall g aglaill gi «@gudl 2 ol go 3aaall Jugaill wlagiwlg jlaill (] (nags (il daasll
(whlaill ad e 6alid Logoc (nclinll ¢lhdll (nlgiig) (rpnanio Gy clapi g o (nclinll clhd ailallai gl calalail ¢ellahg Léclin
daonalaill bLwgll Jala digadl piso (a Linii (il Eoaljlaal 330 gl «linglgi4ill g aa» Jal g-o 3aaall Jgaill calagiwlg
rmloiiw!l JLoll guly Jugai guoli (d alaill (el gopa ad asliillg \Gugwill dlago (g allaa] Jugwil (gl 33gaill dlajo ()
aolp Jlasil caline pcag fpoiwo qulwl (ile dumalaill blLuglllg éclinll g dgaall 3w (e acbwil «JLailll ¢ilim» acag

Jdclinll gl &gl (naclwo g gl Lilall ailuwlhall wllb JLaaig wlwwgall (Al cuaill

aadll aqenll dalniall ailagil (na lopw g duolill ailalnial] (a anlall alelinll e loi U Grw Lo g0 gaudill (leg laa
alalaall phig augpill ilwluw gla wcdgll gwai (ag glailll (wa jlodiwlll (naoll abghll ailiglgill @ ngl ailaolll gi aylall
ot g glagaill i e (aleg .anidall g aljoll (na ailjguiiall éale (palai allyl elli (na ayingl ailuwwgallg alaolall (na
a2l wayiai Ug dylyaiwll dgpry dclinll aua pigi cun gylipw (] <l (pagug .(aclinll gglaill cay dlalbog jala gl
alaglll el li (nag agilaliial 2 4aif doylial ¢ilgiiall (wlul 4y ag-islll aigy crng .dlnll b (e clal jlaill ()

Jlaill ailjano piagil @& ogaall Jaai gl (uledll aalall gg-4idaenll dalnialll

1o (nd dclinll g daolall g ggleill by 2

HBH (paal (e «nolell Cialdlg dajaallg jlaili» Al ule 25011 Ado ciaaicl il o« plal pno augp» la pno alls (nag
Al (na dolaiwall dalniall dpoiill dlac g aal dojllll dapaollg Linglgibill algy g oino (| waagi (il

ddyig» jlan] iella (ua Loy aalaalll aie Gudni (ua alaill gulidl dhyipo clal Gilpigo ot g .dagob Lalaai M1+ aug) aniglas
1aliglglll ade allei (il 8 aisall Jglall il éuibgll aliglglll ayanig wlg Glhi (e Lgayai pi (nill «égibgll aliglglll
wauini (g feololl Gl panil dgaudl p5log aloolall Guilgd duanig finolall &iallg LAl duibg duniliwl db3 jlanlg
oo jlailllg pglallg Linglgi4ill ayibgll aniliiwll jlan] o aicll 1ie (nd g.laia p4io dlga € Jadl o danlg aunil pno
Gigaull by dauibgll ailuglglll ayani () aslall dyilyiw il a2 ~ig M oF--M - 10 dpiall aaloll ciayllg llall podeill éjljg Jad

) W2 g5 g oinall ailalislg dclinllg diibgll wliglglll ai gy dolall

1923 Lp!l ylb adg .dclinllg wloolall gn ggleaill (uwai (1l Linglgihillg (nolell duayll daoualsi cioan ada i Lo (| Ialiiwlg
Jaalg éaclinll g gaiaoll cigadl ailii alail (| aalallg jlaill (e jap wall dadl (ga Lowa (nibgll wlball pei (na Jlaag
aclinll g gaixall Glabinl duli (] 25231l ang (ule waagi (il Ggadl ead wela go

ilpplaall o ayaall dgoalsll il 18la ylaill 158y (ngdl clio - (uogalal aglei JILa go Linglgitill i jiei daldr Glalg
Jugai &yl cadl duclindl Gilinoall osg cilaolallg ¢igadl aolao (é @iguuillg (uaggiail jlai il cuilho cLisl ell3 (a Loy
aclinl §pa g JLloall ygloill cilallxill aa e i lhiig «dapall Linglgiai cilallai» (icai dclinll go dpilo a5lb wlhii dauas




—

‘éuibg doal Al piei d330 ailllao ua dhwgiallg dponll Gluuwgollg dwoghall puc Glahiollg Gigadl f5liog Wilaolallg
drwbwill ali will (e abila] gule Jgnall gpaiellg sl (rwbo il g call yagil IPRhelp duigiallll daclwoll g égo cluiilg
Laglgindl ulinkl aibgll aapidl hyy g daaligaill Gljpbioll go Lapcg laypmall dyalall dylos Jga

Jabgllg Glaaill :Gaguillg (aglgiaill jlaill wilao .T

Lppalgi (il cslyanill duidlio wuila () yno (i (Uil (ngiswoll () jlasiilg Linglgiqill Jéi dylaal Jols jLb) cjall lam ayid,
g .l a3 dalleal Gilungill g ailaliall oy g o «digwillg (aglgiaill jlailll ciilao Joel (gl djgall () laliiwlg
(aglgiaill el (b o dylnill ailaaall gulwl (e Giguuillg (naglgiaill jlas il cuilao Jy il (iadgai Jul puadi ay

auynall Juill doolal golill Guguuillg

g Bl ¢l e o g .alpidall (pa alelid il (| dclinll (na JSUiall Jagai JILA go wglhall Liaglgibill Jdi Gudnilg
Sluwwgall g cilaolall Lpsd aalgis (il daaaall dibgll dinll gl capeill (nygpall oo aila . Jas goinallg dclinl d ol Jglall
«guoall Ll 1aalg Lwldos dlia guyl Linglgiaill

dling lao aaypw 2l (pall dgadl (nd G-dsy of g0 adgillg .dgolill glalyl (nd Linglgitill J-di 33g-0i Awi dbluuy -0y U
U ap Aol clypindll aaldig anasio aclinll g o dpoualsill a5)liiall Con «g-l_lgﬂl apill» g0 leay,dagagoll palaill (0 2ya0ll
203 (e dylagll (e bl ggay Ol iy glaill ] galall ol Go (aalaill pusill e o 8y ol dlapall (ua jaaii JI
U-1lgag Gdo cl5pi @ 0 ygleill palgallg dupaall ahlell Gg-da dglos 1ayanig) duwgall Glwlung dogo Al il dalds
a0 jjaig il iga sl cg jai (le byl el Gy O ndiivg (poinall g aclinll (g clopig gsanlolg
il abdil pyjoi Leyl dlapoll aaa Jooiig .adilgi go Uay dagindl polpll ayly (a dclinll g o willall jyjaig ( alaoll g oinoll
- aiill cliy ua s jlaitwl (] aslall gg-ai Lpioy ddaall aia dacld (ua wllhll (sl caillg éclinll aagoll (oolall
.Aclinllg Guguill g (aglgihill jlaulll ciilho (uabgo ellahg (rislllg Gugwill g (naglgibill jlanlll iilbo rabgo g adill

0 (na Guguwill g (naglgifill jlailll wilao walaal yan

Jeoc dha g dadaa Joial ayanig Ly d-hiipo drui) clal ilpdigog daano wlaal ayani ag Uiadlill ag-ball cpall la e pady
alaeill aa e Gudnil

s o dyynall dquill g (naglgidill LAl Lilaal dolall walhalll Jasiig
Laglgiaill Jaig jlaill Jouy sdiloall ailiglgl padi Jéi (ke gl gl agaog deolall dago aly i o 2511 -

aglaillg dclinll Gas (] &0l 3gpall pcaig jalgallg agpall gaivig jjai ¢igaull 1mlaog cilaokll &bl i o 250 -
qgall

.20ixoll g dclinll ulclhd axlgy (aill wbanillg . nclindl clbdll (ngiuo (nlc ibglglllg aibgll cibiglglll aaqi -

groganll Jgaill alapgiwig 'yl g ainollg (aclinll clhdll aalgi (il clianillg duibgll ailuglglly giall icg dalyj -
labinll aaeg alyglgll Ll dalloal 6p4i0 Jgla gogl

gololl dayll daonalai Lglgai il elli d nlag) apaill gyyluivo) dloc wll ng JUa o dclinll @ 0 dpoiwo Gl b dold] -
(Linglginillg

alasioll dcln (né dlayl aio dalnall lani dlyd) doolg jlailll §gay (acgll dal; -

.dloinall apaall @alall alos doaig Ggudl cillhio 4aii (ale §jadll yanig ,G2310 daby dalleo dwoal (egll dabj -




wJsac Jgi ule Jgoall (nag . Ggoull ailabinl 2 aai (nag dnlall daall aaloll o gagas dylon (na gyinall pca -
aldanll (ule Jgoall vglaill dloc (na pgiacluog

dlolaiall aggall (o uaiwig aldl clail gron (na Linglgihill Jdi tilang guon (e Lgifial (wa allel djg-530ll walaalll Guhiig
.alial axyidall aulapll clyg (udhiall gulwill ga 13 ag .cilangll elli g ron Lgla (il

Laglginill Jai anjidall adaugll .

dlia g s (ag . ibgll plall jLb L ddloiall g daaaall adlal 3y gl duwwwgo J5 (a Linglgikill Jdil wiifo J5 (e (ol
e owai gl (i sy qnaglgiaill Giguillg Jlaill cuilho guon (le G4hi dpwball druyifl chill Gilpigo go dcgano
laglgifillg (rolall condl duonalai g o Glaiill duioall duwwgoll &nla g (npal dw) clal Glpigo go ada aruiyll chlll Gilpigo
ddhioll cilalinlg duwwdo J5 ciljad g o wrwliiil a3 druiyl chhill wilpidgo puani (Il alig .yl Jugaeill dllag Lgiany

Lgua aalgii il dalpenll

aaa plloi gl (rouhll Gog .uilaall guoal aspidall ailabin il ey Lyl elliga Linglgiqill J-di wuilao ailalini (g o (a Lol
dg-0a5 Linglgitillg (nolall ¢uayl dyapalal o Jooleill (nd dylalll diluwall hoéa alloy U (nj 540 GLis pic d5yidsall ailalinll
Loclisl 2 3a0ll 4o 1g-1 (g duan 813 (nag «uilball guon alail dojllll doadiall épall Leyl yagy aiblg avilaoll aa gl ¢jlio

dan (e wiho 4 na

Gaguuillg j15islllg Laglgilill (njSpall ikall

(29lgiail Gaguillg )l il cuithal dbytiioll Lalin Ul Gl & ocllo jiAT Gaguillg (naglgiail jla il (ajSpoll ciiboll 2.0,
Gugillg jlanlll cuilho gla .o gog .cudgll Jigh ciilhall guon (na plhiil Lgdl aling I (il pcall doadiall caloadll pyadilg
Jaill (ilhol d3anoll drwwgall claliall gl il Jaal Jasiy §igao gg-ai «alalall» dagjaoll G blioll (1 (iaglgiaill

Le! o (il (naglgitill Giguillg

Jell cilho (a gieoll gabgall g aal d abiio Giljaé el il Lo Lijsyo Lapagi gei (il dnigaill caloadll Joiig
ellblillg Liaglgiaill J-dil & ygall cilymaall g o ilblyir & olé]g ‘pa diallg (uwlulll (nloall Coyaill jiagig «diguillg (naglgiaill
ud Jroall aildls ayhiig gullall (ngiiwall (nga geianio dalaiwi JILA o Linglgi4ill Jéi (a dylgall ailuwjloall (e joiwoll
Liyna dobio (ngiwoll ded) Joc yiyg JUA go jlailll g jlgall (na Gigal j5log ilaolkll Lol culabudll dlpiblg i Laoll 2o
alabiatlg ayibgll ailiglgill 1 anig {agiluwgo (a jla il & alds i g cliisi] dpoal (e pgellbig ogisLio glonl o gl
dgc2 djaluallg :d2opo Jac yinyg (g Gigwillg (naglginill jI5 il cilbo g o Glalinlll e o didliog .dclbdll Gilclinll
guagl JLnilll (olig ‘g adl j5liog eilaolall go @slpill pic cilajido ayadi pcag G310 ganlgog ciluani dgalgol .aclinll
Lilbo lpblg by druyiyl d nioll jga cralg téclinllg &)Ll §)ljgg (njlaill Gigwillg (naglgitill jla il cilho g (ngiuwall
dwalio & aldi yulg gglei daldi cLid Aoy Lgnoy d il Gluwwgallg Glaolall d olill (ojlaill Gagwillg (naglgiill jla il
drisall UL (nd alaiwall gugiall 33T g alaill (pndl aygpill Gagwillg (naglgiaill lail dgiw cileloinl pyhiig Lpiy Losd
(e aléiwall &nndioll cilllaall glpinll alely d¢bo e Wad Loapanig glpin Ul dclpy padioll éadl pcag fibgll 1ganll (e

il wlnglao acag gl Jwoall ayanig doadiall gl cilayi aca g ialelyll wnoll ciboll

Laglgihill Jdi wilaal dudblioll Gilooxill

ihall Lajagy (il (nSuill bylg coypaill ojpa duindl Gluungallg Gleolill (na Linglgitill Jaiy (plall cuitall /dale paiuy
Ll aic cilpiall eleaiwll dgall aglaill dgilaot ella (nia Loy Lgiblay (nud drwlulll Liaglgiaill Jai ciloas pagil (uibgll
iajill @0 daleall aidhialg ailuwdal ailoas wauai plall ciball pg.é g ibgll wiball (a daliall doadiall ciloallg

eaddtll @ inall Gilalial (uleg «cllay il égingl dg-all blai dlniall dyoyalll &lelindl e

itall g o G disg 4 ruibgll aagill jLb] (ia anlall adlal (i aglgiill Giguillg jlailll ciibo J5 aaay dyliall d bl o og
il el ai e Gudni (ud jraoll padill gulydl duigl calll Gilyiigo (e (S50l

ilhol dyold] ilegono clui] wigniwall o aila . ylaill Gagwillg (naglgitill jla il cuilhal (aalpeall @ ujgill (| phillg
oo Lgnos (| oA4ig o hiio uuLxu'LfLLCulJ_D“p_lULCLULquJlAleJg_LLUJ lg (aglgikill jla il




—

¢igadl 5o o aglgiaillg (nolall il danlal gy Jog ddlas diguillg (naglgiaill jlaill cilaol gugiall jgall (] yhillg
cindl 8jalia) doylill Guuiill j5log alelll wibo Guuii j5los) dnll aly Joill bléi g gig guaiwoll Go aild loolallg
il Guguillg (naglgisill il ilho Go wibo U5 gon (ella (] log aagadl anjal daoylill Guuiill j5lj0g pghillg

ule sy wag gl Slog cilaolall (na Gagwillg (naglgiaill jla il wuilaol dydbliall laonill g o wiis ()l Ling i o
dg-3all & hai Jai (uill g Ly &l jlasiill «JLnil bLai» cLiill épuall alclinll @i Linglgiaillg (uolall ¢uadl dyoy0l5
gl j5p0g daokill g o (Bl ggleil

welinll ggloill dlaig daagimoll éigaull galad (ylaill Joall 33gai hhio I

lporon Jglitig .aalaill elli 4o yaell angug .duan daal Jooll dhA jaga blailll dagpoo dll Gyl Joell 33gai wlhhio padi
blii o log SJeall dagagall Jglall (na Lo (S lpiiii gi lgliléi (il aalall e log Slgiglglisi (il dladiall (e Lo ayllill aliw il Lyyds
il jplgall (na Lo "Sacgi 4o )4 9o 13lolg a5y Pl Al Jljidl doud (o log Saigayidi (pall Jall go Lo (tlayagy (nill gog Slgaan
a0 g (uaiwollgl caagiuall paziwall) padoll Jall up o Sayaall dhlall dlos dlio Jag Slpawi gglglay guall gl aalgi cgu
aalaill (e Lo Slaadgi givw wwhg Jdadgiall ailalpll (na lo Sagagiuall Ggull dxpi (] Jgogll clihay il Saio guppiall pa

Sadoall JIgh lgwld wagw (il dhislll (na Lo g /S, nilpill pliilll dadgioll

oy U adl () &yl jaaig . opelpisl @igaui () agauuy (nall «gcjinall» lglluy gi cpall gy (uill &anigoill dliw il (e 0d o
Linglgi4ill &an o Gaaill 2oy (ili Lo dale dubiilioll ada gl .d33a0ll Linglgi4ill (e daliwlill aaa go L

o0 Ganill dlapo (ol Igloy of Judi g duindl pegaoly clail aic Lol ciluwljall wilbg guisWl (e dliwill aia apb (g laa
dalnoll wlani ayaig ,ggull alilho g o Cual dhdi docllo ayani (e Coaldl daclwo (g dylall dayao (nag . ogilyl ailii
Ayl aio Jall pughi (na pgslpi| go Aol (il loinoll

100 (i biaglgifill Jéi aalgi (il cabaxill .€

Guguillg (naglgiqill Jlaill cuilho oo ajaall (aleall Jgaill Linglgiillg (alall cuadl & gayalsi cubyiil ldylw pil Labg
e lill (naglgiaill jlaiyll 50 (nd aalg j550 (nd Liyi g iégayl j51og cilaolall (na lagw Ug allil clail g o (na ylill
Gugwillg (naglgikill jlanlil cuilao gron aio pig.dclinllg §)laill §)ljg g0 lejn Jauiy (nall jlailllg Linglgibill (pclinll gulxoll

byl 118 83330 ddyb sy iljlaill go p)léi padi of Laraa Lpio wulb g (agaaill 8 bl6) gsiiw daal Wygoi (oLl

893l pliisl a0y (ylaill Giguiillg (aglgiil il wiljalio go 8j3ko U5 lpgalgi will lasill pudii uaoll go dlspoll aam (ndg

Uaa,dopalsll b go dobiall cyaill aoly JUA 4o dguillg (naglgiaill jlai il wilao aheo go laglgiaillg ualall Cindl dsanalal
\daguiillg (naglgiqill jlantl ilho go wiho JAl dygall pylaill pljaiwlg dakiio cilcloial adc e

Glipeill (ea jhaitwlll pacg f uwwdoll peeall dd :a il clidellg jgoill pno (ra Linglgiqill J-di aalgi il cailuanill prig
clirell ayloall a5Litall pacg ‘aullall ajlgoll dldg ‘apgall Guabgall yalgi pacg (dugwill g (uaglgiaill Jlailll cuilao Ja (ud
dala ddgguuall gajgi pacg ialpall o Al (nbug faclinlb JLaill abgiue waong ‘ol bll @ deall a5)liwoll pacg !gujaill dua

bl dolaiwlll aon g faruyiyl ch il Gilpigo 3g2g pacg !Guguillg veaglgibill jla il cilaall

bl aas go JAl Guloi (uidl (pill (na pad g laa

157




J00 (d aiall Jlao (na gglaillg dsyaall dsalall dilong baglgiaill Jail quulwill Jaall Jua .0

aalolall alpaill Gilygduual (ang padg . Juill daols (nid apyghi ai (nadl Jraall () 2wy (el Ja puadi o call 1ie (é
el go wwilaall elli 4o iito J4 (ud aaall (uabgoll (uheil dghay dgha Jpa Jul il gl Lnglgiaill Jdi wilao (ué
uglhall dcpull ppildgduo claf (s

digull il 3o o baglginill Jai Jal o lnglgitill Jai it Jua |

e (Al caiall g Lducgill adlil jgolll Jooitig Linglgiaill Jdi wiiao ile (e dlaloll aruigl ildgguoll Juall lie goyo
Grgwill aljba g el g dclinll adlao g ppall aun g . &iluungall

'Jliall Jpw (rle (lgio ghadl e j5iig
Ggull SbLnlg dgull i Giball Glglglly ple ke Laglgitill Jai o Uy ol v - sl 30

epiuwgo (nd (i (il adnll aila Jloclll e ¢lbill g uclindl g o Jrooy §i Linglgiaill J-di crito (ule iy - dclinll ayll ao
ule 2ol iy gyjlito o0 (sl g o Lgis)Lital dclinll cilyanill wlaial g ‘gis Wl g o Gigll yglaill ailgdy o gicg dalyjg
apill gyyliiw gi aagybil gunlgos Joinall gglaill

] pegilail 1935k (s gl Esliall LA Galiso e oinlil plby ol Linglgiill i i e craot - ggnuil] SlLS
Janll lie pladiwl (nle (ng-hii tilnglao Wi g wglholl g call (nle Jgnall (nd apiacluog (§gwll

yglgisill jlanlil aea 510 da v

&ylong glaalll uaiig &igayl cay (nd aiadi (nall jgallg éupaall ayaloll Ggis dyaal dicgill dgduo (naglgiaill laill aca j51o (algiy
:lgio g .8uac tillgguo (naglgisill Bl aca j50) pwlgll (hgaill 1am Jouing lgclpisl pladiwl aic ¢fivall Ggan

ol dungall gL 2 4L (aglgiail jlailll pca fapo fay ol sy - dupaall aAlall gg-an daglon gl drwwgoll <alwbuwl
adnb dolall dwlull adm 3247 gl wg dodgioll ddlall cilaklell go gucjisall §gdag aupaall dialall Ggédal darwill danlg
ddyh cllahg {gacpinall Lpallb) gl dpaall dialall eliliol d oylial worwlioll cudgll (a Laylyd duwwgall Lpingos 3 45T danlg
ol LA ani dwludl gonii g wyg il aspd gua delpdl pladiwl (a cép s 1a]gaagl (g Jgill gpinall @ glonl

waglgiqill jlaill oea crifol/laglgiaill J-di bl padi of w (uill Gligllg glpall jangw

g Gl el bl dyegi Gl pohii poiwoe Jauiy (aglgibill jlanlil o cajhio pgdig - dypaall diblall (acgll daldi (na ggpall
uile cgnll hluyg .aalioll 3)lgallg alnalll pac dioalg édclpll ddaill hgpig dupaall dxalall Ggén (e Ldall cilwljall Lilb
ud grwalioll gl dainall elapidl gl vdaagidall dp4all (ngas ayanil dindl aoolpll dylay (g dagagall ailelpdl gc Coadl duoal

Jroinall plasiwill ploll elloll (na lpago cuhd w il ¢igadl Jlao (na cilelpdl guii doalg fealhall dylgi

(b 1a4ig . naglgiaill jlailil aca py0 cribal drunill ddgduoll (e dyaall dyalall Ggdn dylos - dypaall ayalall ggdn dylon
delp wngos dagloall abild gg-aiad ilii gl Jog 28 (il Jaell oi gpidall adioy Loaic ,alayo cydl

wdgall ugleillg aiall wiibo ua 2

Jrgoill Juigwig (dgall ggleill jujei JUA go Linglgibill Jdig jlaulll pyjai (na (nlgall ggleillg aioll wribel (il jgall ok
‘aially doigall duwwgoll (nle apaill (ol Lo wrido Jaiy aviball 1aa jga rarnig .aulnlll aileljialilg &gl pghi Jal o
Guhi dilaol waliihiul (5ol Loin aiall cilauhil & dalall édaoll cilelpai byui g gdleiwl ‘& loinall Jgaill jalno aaai

2ol wlb Glelg (guhill ddoc cLisl joiwall o call puagi ‘aiall wlb dilac cay ‘aiall




(o g Wlingill 4o dcgono pe Jnall e Gl bl Gl

aliio ailgiw &lli yulwi (nle aibgll cibiglgill auagi -
((uloinall cllaoll pals) dogaall adloiall elli cllabg laglgiaill aibgll dclindl calalia Ul a2 -

alalinlllg dclinll dyclhall ailabinillg daaaall dyibgll ¢iliglgil Jgla alayll (uibgll uinyl Jgaill (o dpub dpwi calapiwl -
.a0ganll

aqdyill pulao (na agng jlaill aljal :JUA go duclinllg duonlalll blwglll ud il panil dojllil (rilgallg Gilwluull g B -
Jail Aoy jiagig tduclinll alllaall (d ggleill &gl 5l Jgai G-o dwi g ‘gl 5o g duoyalslll aalaalll (od

Jiall d oud (nhoi Gedgll gudi (nag alaill J-aiad d aldr ad e .(Jaiall aiol daluo aiig dpblall (e g doalai aaleg -
Lgdlc cLillg Lgio plsill cylais

Gabgall dolaiwlg (Jaghll (naall (nle adloll liolaiwl Glong oylaill Gagwillg jlaislilg Linglgitill cuilho i jyjai -
agall

J55 goinollg dclinllg dyoplo Il bluglll (nd il gad g figo s aunil .dguill &lalg JLaillg Laglgisill gaall -

1og1g Lao danill (e Balyy (nadl uwlw il byl g (radl diguwillg jlaillg Linglgiqill (uibgll (5ol ciitall jjaig cLi] -
aojMlll doadiall apuall

aclinll go gglaill jyjeig jlaill (] cilaolall g cigadljalpe i aouwi dudlg G4lg dagab walaal ang -

.gloillg jlanlll aalai pghi pgédi dwonalaill blugill haa gulg .aclinll gi gloal édha gig . luaig-




Appendices
APPENDIX 1: SCOUTING FORM

Name:

Center Name:

Broad research areas:

Past Research Projects:

Previous / Current Sources of funding: Sources of potential funding:

Current Research Projects

Future Research Projects

Current collaborators: Wish list of potential collaborators;
Industry Industry

Academia Academia

Other Other

Internal potential collaborations:

Other Comments/Information
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APPENDIX 1: SCOUTING FORM

Technology Background
1. Please provide a Background of the Invention and Related Technologies

2. What problem does the invention solve and Related Technologies?

3. Are there existing technologies that address the same problem? Please name and
describe these existing technologies.

Usage of Invention/Technology
4. Detailed Description of the Invention including:
- How to make and use the Invention
- Best mode of making the Invention
- Can you provide any drawings or pictures of the Invention

5. Most Probable uses of the Invention

6. Other Applications of Invention

Invention Readiness
7. Is your work completely finished?

8. What is missing in order for work to be complete?

9. What are your cost estimates if we were to mass produce your invention?

Target Customers and Commercialization
10. Who are your target customers? (Who would benefit the most from your invention?)




11.What types of companies do you think would be most interested in the invention?

12.Have you already contacted any companies, investors, industries..., please list them
here.

13.Do you have a wish list of whom you would like to address?

14.What kind of support do you need? Media, funding, ....

Patents and IP Rights and Others

15.Have you applied/ been granted a patency for your invention?

16.Have you submitted or do you plan to submit a report, abstract, paper, or thesis of
this invention for presentation at a conference or to a research sponsor? If yes, give
details, including actual date of submission.

17.Please identify the funding resources of your work?

18. Was this invention developed using resources from NU or external resources and
from where (granting agency)? And if so, are there associated IP rights?

19.Have you encountered any obstacles during your work?
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APPENDIX 3: SAMPLE NON-DISCLOSURE AGREEMENT

This is a generic form intended for guidance only.
Actual form must be approved by legal representatives.

This agreement dated .../.../.... is made between:
To e, Technology Transfer Office (hereinafter» Recipient») whose registered office is at ................ , and
2. [ ] whose registered office/principal place of business/residence is at [ ]

The purpose of this Agreement is to set forth obligations of the above named parties with respect to the use,
handling, protection, and safeguarding of Proprietary Information disclosed by Inventor with respect to the Invention

[ 1.

Proprietary Information disclosed by Inventor shall be used by (TTO) solely for the purpose of evaluating the invention
for patentability, commercialization potential, and development and shall not otherwise be used for the benefit of
(TTO) or others.

In this Agreement:

» «Property Information» means any and all information disclosed by either party to the other whether by means
of written or oral disclosure or any other method. (Information includes but is not limited to specifications;
drawings; designs; formulae; know-how; software; information about the methods, concepts and techniques on
which software is based; reagents; genetic vectors; cell lines; constructs; materials; processes; products; samples;
services; finances; financial models; business plans; and marketing plans)

» «Discloser» means the party making the disclosure (i.e. the inventor)
 «Recipient» means the party receiving it (i.e. TTO)
Limitations on use and disclosure of Proprietary Information

Information shall remain at all times the property of the Discloser. Except as permitted expressly by the terms of this
Agreement, the Recipient shall not disclose the Discloser’s Information to any third party. A Recipient does not acquire
any rights to the Information disclosed to it under this Agreement, and shall not use it for any purpose other than the
Agreed Purpose.

* Proprietary Information shall not be copied or reproduced by the Recipient without the express written permission
of the Discloser, except for such copies as may be reasonably required for accomplishment of the Agreed Purpose.

» The Recipient shall not in any way reproduce, reverse engineer or exploit the Disclosens Information for the
Recipient>s own benefit, or for the benefit of another, without the prior written consent of the Discloser.

» The Recipient shall ensure that all confidential Information is protected against unauthorized use, dissemination
or publication of the Disclosens Information, using the same degree of care as it uses to protect its own strictly
confidential information, but no less than reasonable care.

Information Dissemination
The Recipient undertakes upon request to supply the Discloser with the name and address of every person to whom
confidential Information has been supplied and a copy of the confidentiality agreement entered into with them

complying with the provisions of this Agreement.

* No license or conveyance of any rights to any inventions, patents, trade secrets, copyrights, or other form of
intellectual property is granted or implied by the disclosure of proprietary Information to the Recipient.

* Nothing herein shall be interpreted as providing for the sharing of profits or loss arising out of the efforts of either
or both Parties.




Each party»s duty to protect Information received under this Agreement shall survive the termination of the exploration
described in the Purpose and continue in full force and effect for no more than five (5) years thereafter or till the
Information isn’t a secret anymore, whichever is shorter.

This Agreement is governed by Egyptian Law. Any dispute arising from the agreement shall be subject to an action
only in the Egyptian Courts.

The Information disclosed under this Agreement will be delivered «AS IS»; and neither party makes any warranty of
any kind with respect to the accuracy of the Information which it discloses, or with respect to the suitability of such
Information for the Agreed Purpose or for any other particular use.

Nothing in this Agreement shall grant to either party the right to make commitments or representations of any kind
for or on behalf of the other party without the prior written consent of such other party.

Terms of this Agreement shouldn’t be enforceable by a person who is not a part of it.
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APPENDIX 4: INVENTION DISCLOSURE FORM SAMPLE

1. Title of The Invention (please be as descriptive as possible)

2. Who Was Involved?

3. Invention Description

* What do you think your invention is?

* What will your invention be used for?

* What are the advantages of your invention and how does it improve on the present situation?

* How and why does it work? What is the science behind the invention?

» Are there any other uses of the invention?




4. Are you aware of any companies who may have an interest in the area, e.g. companies who sponsor research or
attend relevant conferences? If so, please supply the companies’ names and contact details

5. Do you know any published literature (including patents) relevant to your invention?

6. Please tell us the story of the development of the invention:

* When and where was the invention first conceived?

* When was the invention first reduced to practice?

* What practical work has been done to date on the invention? Has the invention been tested in the laboratory or has
been used? If so please give results.

7. Who have you told about the invention? When did you do this and where?

8. When did you first describe the invention in writing or electronically? Do lab book records exit, or personal notes?




T

9. Have you published, verbally, electronically or in writing, anything relevant to the invention, and if so when and
what? Please tell us about abstracts, web pages and presentations as well as any published articles.

10. Do you have plans to publish the work? If so, what is the timescale and where will the publication take place? If
a draft paper exists please provide a copy.

11. What is the funding background of the work you have done on the invention? Did you use any equipment,
materials, samples, gifts or other in kind support provided by third parties, or biological materials obtained from
humans? If so, Please give details; specifically: Was patient consent obtained?

« Please sign and date the invention record below

Signature

Name

Date

Discloser (Name of the Discloser) Recipient (Name of the Recipient)
Signed Signed

Print Name Print Name

Title Title

Date Date




APPENDIX 5: CONCEPT NOTE

Name of the product / process and Description

Existing Need (Problem) and Value offering/proposition

Potential Product Form

Technology Involved

Competing Technologies/Products and Comparative Advantage

Potential markets/customers + Other Stake Holders

Potential Market Size

Initial estimates for required investment
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APPENDIX 6: TECHNOLOGY SCANNING FORM

* What is your technology? E.g. The technology is a green battery operating using a hydrogen cell (add a paragraph
explaining the details of your technology)

» What will it be used in? Will it be part of a bigger system or will it be sold to the customer directly? If it is part
of a bigger system, what are the products in which it will be incorporated? If it will be sold directly, what are the
applications for which the customer will use it?

» What other technologies are similar or can compete with this one? Are they on the market currently? Perform a
Google search

* What are the components needed to manufacture your technology? Are they currently available or will be custom
manufactured?

* Specify the technical specifications for your technology: e.g. 5-volt battery , capacity, weight, size, temperature -30
to +30, poet, discharge time, etc...

» Specify how your technology cost will be determined: e.g.: capital cost /unit power for a given weight, size,
lifetime, or capital cost /unit energy for a given. Give the criteria relevant to your technology.

« Given your answer to 3 (similar technologies), decide on the parameters to compare your technology to other similar
ones on the market. Draw a graphical representation to locate your technology compared to others. Note that groups
like Frost and Sullivan provide databases of reports on technologies in a variety of sectors. Access to these databases
would be very helpful in determining the answers to all the above questions in a real commercialization case.

* Specify the themes and key words for starting the IP search.
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Chapter 5

Proposed Intellectual Property and Technology Transfer Policies for

Universities and Research Centers in Egypt

1. Introduction

In recent years, there has been a considerable awareness about the role of technology commercialization at Egyptian
institutions (universities and Research Centers).

According to Law No. 82 of 2002 on the Protection of Intellectual Property (IP) Rights “the employer shall have all the
rights derived from the inventions discovered by the worker or the employee during the period of work relationship
or employment, insofar as the invention falls within the scope of the work contract, relationship or employment.”
This law may streamline the commercialization process by instituting a uniform patent policy and eliminating
various limitations on licensing governmentally-funded technologies. More notably, it enables institutions to own
the patents that result from governmental research grants and work done at the institutions. Technology transfer
(TT) mechanisms include patents, copyrights, trademarks, licensing agreements between the university and private
firms, and university-based start-ups, as well as property-based institutions such as incubators and accelerators and
research, science, and technology parks.

After January 25th 2013 events, Egyptian institutions are progressively being viewed by Egypt’s senior leadership
as instruments of economic growth and local/regional development, via their commercialization of IP through TT.
This called for establishing Technology Transfer Office (TTO) almost in every Egyptian institution. The envisioned
role of such TTO is to commercialize IP, owned by the institution, through the following main actions of: inviting and
evaluating invention disclosures; protecting IP; licensing; establishing spin-off enterprises; sales of materials; and,
management of seed funds. The TTO may also help researchers to act as expert consultants.

It is vital to understand that the job of TTO should be distinct from that of the Sponsored Research Office (SRO).
Normally, the SRO supports researchers to identify, apply and manage research funding.

It is suggested at present the establishment of an Egypt Innovation Support Hub (EISH) rather than a National TTO
(NTTO) to allow the industrial and production sectors to seek solutions from national research centers and academic
institutions and hence help universities and research institutes to raise the capacity of TTOs. EISH may also offer a
platform to link industry to research centers and universities.

TTOs in universities and research centers must be equipped to carry out their responsibilities. This calls for:
- Having a clear and definite mission statement, vision, structure, IP policy and a TT procedure at Egyptian Institution.

- The organizational structure of each TTO should serve the role of the TTO as indicated in its mission statement and
vision.

- The definition of the IP policy in institutions is a primary step in developing the needed infrastructure for a knowledge
transfer in any organization.

o IP policy crafts legal basis for the management of Intellectual Property Rights (IPR) in the institution and is a pivot
for the required organizational infrastructure.

o The IP policy should address essential topics for any effective TT arrangements and processes such as who owns
the IP generated in the institution and what are the options for acquisition of IP rights.

o It should provide the needed foundations for legal reassurance and certainty in the IP commercialization process.

o and, it must be aligned with national IP laws and policies as well as innovation policies.

- Establishing a clear TT procedure.
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It is stressed here that each institution needs to foster its own TT framework and its organizational TT infrastructure,
including its own policies and procedures on IPR administration, aligned with its mission, vision and strategy.

In the following sections, a review for the TT process is presented in Section I. This is followed, in Section Il, by the
recommended support of TT on the institutional and national levels; then, a draft of an institutional IP and TT policy,
customized to the Egyptian context, and that can be changed for each institution is shown in Section lll; and finally,
modular organization charts and terms of reference of officers of a TTO and at EISH are offered in Section VI.

It worth mentioning that, the provided example of IP policy fits within the Egyptian context and can be tailored to the
needs of each institution.

Section | - Technology transfer process

The focus here is on the TT process in research centers and universities TTOs. The suggested process is a reflection of
best practices '""'"2""% and in reference to American University of Cairo (AUC) Technology Transfer Office experience
for the last 6 years.

The official TT from university/research center to industry of new inventions encompasses three stages: legal disclosure and
protection of the invention; selecting acommercialization method; and, executing the chosen commercialization method.

1.1 Stage 1: Legal disclosure and protection of the invention

Subsequent to the creation of the invention/discovery, the initial action for the inventor must be reporting and filling
an invention disclosure form with his/her institution TTO. In this form, several aspects about the invention must be
detailed. These aspects may include: detailed description of the invention/discovery; verification for the invention/
discovery date; information about the source of funding; names of the inventors, and, laboratory books, notes, records,
documents and diagrams must be enclosed as proof.

An invention disclosure initiates the establishment of the legal right to the invention. As per the Egyptian law No. 82 of
2002, title to a researcher’s invention developed as part of his/her work to the university/research center is the property
of the university/research center that hires the inventor. The inventor shares the incomes from any TT contracts
related to his/her invention.

Upon receipt and studying the invention disclosure, the TTO needs to swiftly choose whether the invention must be
protected legally and whether the institution would use its own fund and staff for such protection. Alternatively, the
institution may opt to give away its IP right to the inventor.

Normally, the TTO will carry out prior knowledge searches (including patents) and initial market studies. If the TTO
decides that the invention does not show prospective for commercialization through its own resources, the institution
may give the ownership to the invention’s IP to the inventor, who may pursue its protection and marketing with his/
her resources.

When the TTO decides that the invention is of a value and must be protected legally and that the institution should
devote resources for such protection, the institution will advance to legally protect the invention, normally by filing
for a patent. The most cost effective option is to file for a provisional patent. Within a year, a formal patent application
should follow the provisional patent.

Obtaining a patent encompasses a complicated, normally lengthy and costly, legal actions with the concerned Patent
Offices. Many TTOs prefer to outsource these legal services to specialized and experienced patent lawyers. Once this
IP protection is completed, the institution will have a patent, beside few endorsed “claims”. Normally, patents are
effective for 20 years from the date of submitting the application.

Other IP protection forms include copyright and trademarks (protected by trademark law). In some cases, acombination
of patents, copyrights, and trademarks can protect inventions. Software is a good sample for those cases.

" Siegel, D.S., D.A. Waldman, L. Atwater and A.N. Link (2004), ‘“Toward a model of the effective transfer of scientific knowledge
from academicians to practitioners: qualitative evidence from the commercialization of university technologies,” Journal of Engineering
and Technology Management,” 21(1-2), 115-142.

2 Siegel, D.S., D.A. Waldman and A.N. Link (2003), ‘Assessing the impact of organizational practices on the productivity of university
technology transtfer offices: an exploratory study,” Research Policy, 32(1), 27-48.

113 Thursby, J.G., R.A. Jensen and M.C. Thursby (2001), ‘Objectives, characteristics and outcomes of university licensing. a survey of
major U.S. universities,” Journal of Technology Transtfer, 26(1-2), 59-70.




1.2 Stage 2: Selecting a commercialization method

Upon securing the legal protection of the invention, the TTO (in collaboration with the inventor) must choose a
commercialization method to bring the invention to the market. The simpler method is licensing the IP (e.g., the patent)
to industry. It is worth mention that there are other commercialization methods, which may contain multiple licenses
and/or combination of exclusive and/or non-exclusive licenses. The decision whether to license the technology to a
recognized national or international company or to commercialize it through a new or start-up enterprise is a critical one.

A “simple licensing” method is almost certain to be chosen when the invention is an incremental development to
technology/product, when a well-known business organization is desirable (e.g. mass marketing), and/or when the
cost of development and manufacturing is high. It is a well-known and almost standardized method and requires
minimized financing from the institution. Yet, it confines opportunities of gains, since it usually provides modest
research funds and/or royalties as typical revenues.

From the standpoint of the inventing country, the landscape and location of a simple licensing deal is critical and should
be traced and looked at strategically. The inventing country economic outcomes that are resulting from progressive
growth, fabrication, business, marketing, and sales are usually lost when licensee business is foreign. Yet, institutions
should not be criticized for assuming this TT method. Financial pressures and constrains, such as securing revenues,
and typical threat of shutting down the TTO are common prevailing institutional motivators to assume the simple
licensing method.

TT through a start-up is certain to disturb the institution’s culture and to be staff intensive. Additionally, it usually
defers revenues and will require changes in few of the Egyptian laws. It is well known that most start-up enterprises are
usually low on cash, and the institution may need to accept an equity share in the start-up company instead of upfront
payments. Moreover, TT through a start-up will require from the involved researcher a temporary or permanent career
shift, which will also disturb the institution culture. However, TT through a start-up can create economic growth at the
local and national levels.

A diagram of what might represent a conventional model of university/research center TT is presented in Figure 1.
This model was built as a combination of dominant ideas and the extant literature linked to TT in both the academic
and professional settings. The diagram shows a complete description for the TT process and outlining the involved
people and entities.

) Yes , License
scenttc || menton [ fEvtumionol VO L etetog el | Nestaton | | i3Fim
Discovery Disclosure Patenting z Firme License an existing firm|

(] ¥ or startup)
Scientist Other
proceeds with Marketing tools
the patenting o (Sein off, etc..)
University University University University University University University
Scientist Scientist Scientist Scientist Scientist, TTO, Scientist, Scientist,
and TTO and TTO and TTO and TTO, and TTO, and
Firm/ Firm/ Firm/
Entrepreneur Entrepreneur Entrepreneur

Figure 1 Conventional Model of University/Research Center Technology Transfer

Usually, an invention experiences large modification during its way to commercialization. The institution, and most
cases the scientist/researcher, will stay involved with the entrepreneur to further assist in developing the technology
or to maintain the licensing agreement 4.

"4 Thursby, J.G., R.A. Jensen and M.C. Thursby (2001), ‘Objectives, characteristics and outcomes of university licensing: a survey of
major U.S. universities,” Journal of Technology Transfer, 26(1-2), 59-70
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1.3 Stage 3: Executing the chosen commercialization method

With the understanding that there are several methods for technology commercialization, licensing remains as one
of the very important services provided by TTO to commercialize a technology. On the short term, it is recommended
for Egyptian TTOs to adopt the licensing method, as it is the most straightforward and easy method. On the long term
and as the experience of the TTOs grow, Egyptian TTOs may adopt other methods.

Hereafter are the steps of the process of technology licensing: initiating licensing process: marketing activities
(possible methods include: direct personal contacts; direct marketing; TTO Website; and conferences, innovation and
trade shows); license negotiation; and, reasonable expectations.

Section Il - Support of technology transfer on the institutional and national levels

The development of bases at the national and institutional levels that enable and support university-industry partnerships,
particularly in the field of TT, requires multifaceted, long-term and sustained effort from both sides. University/Research
Center leaders need to work closely with those of the government to ensure that University/Research Center R&D results
are offered to society through their commercialization. A range of broad measures are suggested in this section that are
thought to be beneficial while developing policies for boosting university-industry partnerships through the utilization
of IP rights. The focus is on how to craft the proper system for university-industry TT.

2.1 What an institution can do to fuel technology transfer?

Key performance indicators (patents, licenses, and royalties) of TT are used to identify which institution does well at
this activity. Comprehensive analysis of the performance of the best performing institutions, or practice benchmarking,
has produced a map of the factors that work in internal policies and procedures 5. These factors are:

1. Coherent Mission. Institutions should recognize the significance of technology transfer among the objectives of
the institution, and its senior leaders should advocate such significance within the institution and beyond it.

2. Proper Staffing. A TTO must have the proper number of personnel, with needed qualifications to run the
TTO. This means that the TTO, headed by a manager (not a faculty/researcher member in the institution), with
other qualified and competent staff members suitable to the disciplinary prominence of the institution’s research
portfolio as well as its size. Proper staffing of TTO normally requires one full-time-equivalent (FTE) position for
every US$15M to US$25M of research expenditures ''®. This figure need to be tailored to the Egyptian context. A
reasonable figure would be one FTE position for every US$5M to US$10M of research expenditures.

3. Supportive Institution Culture. The underlying “culture” of the institution is very significant and highly affects
the operation of the TTO. Yet, such an affect is not tangible. It is very crucial for an institution to evaluate the effect
of its own culture on technology transfer and industry partnerships and to see how supportive is that culture .
For example, is industry funding considered in faculty promotion and evaluation? Are there regular encouraging
media publicity programs for efficient researchers in one or more of the KPIs of technology transfer? Is there an
internal institution media coverage that tells success stories of technology transfer heroics?

4. Exhibiting a Customer-Friendly Attitude. Effective TTOs function well with a business mindset and a customer-
friendly positioning and with a well-defined and adaptable administrative structure. Equally, viable TTOs have
the flexibility and the autonomy to negotiate deals and agreements without unnecessary micromanagement.
Successful TTOs consider licensee firms and inventors as treasured clients. Customer friendly attitude also relates
to industry-sponsored research, which is often a catalyst to, or supplement of, official technology transfer.

5. Well-defined Rules and Processes. Successful TTOs have well-defined rules and processes that facilitate their
operations. These include transparent IP policy, conflict-of-interest and conflict-of-commitment policies, detailed
procedures on how clients would deal with the TTO, and well-formulated forms and manuals. The Association
of University Technology Managers (AUTM) issues, and frequently updates, an outstanding and large amount of

"5 [.G. Tornatzky and P G. Waugaman, “Academic Culture and Technology Transfer: Some Change Interventions,” R&D Enterprise
Asia Pacific, vol. 2, no. 2-3 (May/June/July 1999).

"6 jbid

"7 [.G. Tornatzky and J.S. Bauman, Outlaws or Heroes? Issues of Faculty Rewards, Organizational Culture, and University-Industry
Technology Transfer. Research Triangle Park, N.C.: Southern Growth Policies Board, 1997.




manual of professional policies and procedures as well as best practices taken from its member institutions 8. In this
chapter, an institutional IP Policy, built on AUTM publications, and customized to Egyptian context will be presented.
This takes into consideration the experience of the well-established TTO in the American University in Cairo.

6. Appropriate Patenting Budget. A committed budget accessible to a TTO, to finance the patents’ filling for
inventions developed by the researchers of the institution, is crucial to the success of TTOs. The budget should
be sufficient for the protection of inventions before they are marketed, and should be available for enough time to
learn whether or not there is commercial potential "'°.

7. Proof of Concept Budget. In many TTOs, it is appropriate to have funds to bridge the gap between institution
research and market. This should allow institutions to move technologies closer to market. A Proof of Concept
fund will come very handy to construct prototypes, carry out market research studies, or complete preclinical
development of a drug, etc. Such actions move better the technologies past the preliminary research phase
allowing them to be offered to industry in a format that enhance the chances for companies to recognize these
technologies as a potential good investment.

8. Starting Time and Duration. The outcomes of research are certainly not enough to judges if they can end up
with a product. Accordingly, it takes few years for institutions’ projects to be assimilated into marketable products
and services. Accordingly, TTOs and institution’s leaders should realize the following: the sooner the better to
start your TTO. This would give you enough time for resources development and growth to a sufficient level to
become self-standing; and having started, it is indispensable to remain active for many years to comprehend
and appreciate the benefits. It has been noticed that TTOs are started, then stopped after a couple of years, and
considered unsuccessful.

Finally, it is noticed that short-term governmental support programs for TTOs are extremely unlikely to make them
achieve sustainability.

2.2 What government can do to fuel technology transfer?

If institution-industry TT is to contribute to Egypt’s development, it must be positioned to nurture in-the-country
industry R&D partnerships and licensing. It must also promote commercialization through local start-ups.

The government should adopt numerous steps to encourage institution-industry technology transfer in the interest of
developing Egypt’s economies. The government can: support institution-industry R&D partnerships; invest, support
and nurture organizations that work in entrepreneurial support; empower investment of private-sector in technology-
based businesses and new technologies; eliminate legal hurdles for institution-industry TT; champion the role of
institutions in economic development; and focus on human capitals and ways to enhance quality-of-life.

2.2.1 Support institution-industry R&D partnerships

Patenting and licensing of technology hardly works in institutions without robust collaborations with industry. Such
collaborationscomprisesponsorshipofacademicresearch,consultancy,seminars,studentinternships,andexperts’exchanges.

1. Support Institution-Industry Research Programs. Institution-industry research programs modestly exist in Egypt
and their success is yet to be seen '?°. These funding programs need to be significantly increased and matched by
industry in cash and/or in-kind. Such programs assist in transforming the culture of the institution and progressively
brand industry research collaborations with the needed prestige. The institution-industry collaborations are superb
precursors to official technology transfer and make researchers more perceptive to the needs and priorities of industry.

2. Maintain R&D Facilities. Budgets of Egyptian higher education and research institutes often disregard the
research infrastructure capital needs of an excellent academic R&D institution. Most of the institutions’ research
laboratories are inadequately maintained, have outdated equipment, and are inferior to those in technology-
intensive companies. To empower institution-industry partnership and its associated TT, infrastructure capital
needs must be given a higher priority in those institutions’ budgets. A creation of funding mechanism to only
manage capital facilities programs should help industry to see benefit in institution-industry partnership. Such
facilities must be equally accessible to academia and industry.

8 | .G. Tornatzky and J.S. Bauman, Outlaws or Heroes? Issues of Faculty Rewards, Organizational Culture, and University-Industry
Technology Transfer. Research Triangle Park, N.C.: Southern Growth Policies Board, 1997.

"9 .G. Tornatzky, PG. Waugaman, L. Casson, S. Crowell, C. Spahr, and F. Wong, Benchmarking Best Practices for University-Industry
Technology Transfer: Working with Start-up Companies (Research Triangle Park, N.C.: Southern Growth Policies Board, 1995).

120 Radwan, A. (2015). Report on Analytical View of National STI System. ESCWA Report
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3. Leverage Proximity. Getting researchers from the academia and the industry to talk to one another and work within
proximity often yields successful partnerships. A mutual profitable development strategy is to establish research parks on,
or close to, a university campus. These parks should have tenants from both academia and industry. Research parks have
been very effective in cultivating informal partnering relationships as well as in changing the culture of the academia 2".

2.2.2 Invest, support and nurture organizations that work on entrepreneurial support

For TT to achieve the greatest impact, institutions must be proactive and clever in introducing, encouraging and
nurturing start-ups. At the beginning of their establishment, start-up companies often demand a lot of mentoring.
This extensive mentoring is above the capability of most institutions, so it regularly goes to local entrepreneurial
support bodies to help them. These bodies may include small business development centers, chambers of commerce
mentoring programs, private business service companies, and investors. Technology-based business incubators
are predominantly efficient entrepreneurial support organizations. In specific cases, incubators provide tailored
assistances, such as IP management, regulatory compliance advice, and R&D partnership brokering. Governments
have fostered an incubation program as a key component of their national technology strategy. Impact of TT will
have sensible effect if the Egyptian government supports university-based technology incubators. The role of these
technology incubators should go beyond support the business side of bring the technology to the market; it should
support the initial stages of proof of concept, product development and packaging.

2.2.3 Empower investment of the private Ssector in new technology-based businesses and new technologies

Most of technology produced at the institution go to new or small enterprises. Almost all of these enterprises
lack sufficient funding. Therefore, channeling investment fund into those companies is essential for the growth of
institution-industry TT transfer. Further, it is indispensable to have a national strategy with clear and focused action
plan to improve the supply or offer incentives for such investment.

It is worth mentioning that governmental organizations are not the best investment decision-makers. Yet, they can
take several actions to enhance the supply of capital or provide incentives for others to do so. Examples include:

1. Modify Tax Laws and Provide Incentives. Tax laws in several nations succeed to help funding R&D, and
consequently, TT 2, These policies range from tax credits and tax exemption for TT related income, to special
tax deductions. Flexibility in such polices should allow businesses to either undertake R&D activities in house or
to outsource it. “One of the most generous rates of tax deductibility for research and development expenditure is
that which operates in Singapore. The rate of tax deduction is 400% for the first SGD$400,000 of R&D expenditure
annually, with 150% for R&D expenditure over this amount” 123,124 125,

2. Increase the Availability of Capital. Several countries have adopted sustained programs to nurture venture
funds by providing funding tied with private-sector cost sharing (including in-kind contribution) '%. In Egypt, the
venture capital sector has been growing fast in the last decade '?. Yet, there is a long way to go for the economy
to help commercialize universities/research centers’ technologies. There is a need to have relaxed provisions to
empower investments in the university/research centers’ technology-based companies. An incentive approach is
to selectively lower capital gains taxes when the investments involve these companies.

2.2.4 Eliminate legal hurdles for institution-industry technology transfer

Institutions must to be involved in diverse activities of IP transactions; some of these transactions will push the limits of
what has before been well thought out as a usual practice. This should paramount institution’s use of their technology
assets. For example, faculty members/researchers, researchers and/or institutions may desire or be obliged to take
equity positions in new enterprises. If faculty members/researchers are working for governmental institution, then
this may call for a legislation change. This will require a change in the Egyptian IP Law as well as the Universities
Law, as these laws currently creates obstacles to formal and informal TT. The challenge for governmental executive
and legislative leaders is to isolate obstacles to advancing technology-based economic growth and development,

121 Sascha Griffiths, Laura Voss, and Florian Rohrbein, «Proximity in Industry-Academia Collaborations: The Case of the ECHORD
Project, » International Journal of Materials Science and Engineering, Vol. 3, No. 1, pp. 71-76, March 2015. doi: 10.12720/
ijmse.3.1.71-76

22 UNCTAD/ITE/IPC/2005/9 - Sales No. E.05.11.D.24 - ISBN 92-1-112684-3- Taxation and Technology Transfer: Key Issues

123 Ernst & Young, R&D Incentives in the Asia Pacific, 2013

24 OECD (2010), R&D tax incentives: rationale, design, evaluation, OECD Publishing

25 OECD (2011), “Tax incentives for business R&D", in OECD Science, Technology and Industry Scoreboard 2011, OECD Publishing
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and to leverage the assets of universities and research centers. They particularly must examine IP, Universities and
Procurement laws that restrict institutions’ capacity to commercialize technology through start-ups.

2.2.5 Champion the role of the institutions in economic development

To champion the economic growth and development task, it is essential to put an emphasis on the legal and procedural
sides of institutions-industry TT and the related governmental programs, as well as the policies that could increase
the span and impacts of TT. Furthermore, key decision-makers’ power and innovative organization structure can be
utilized to center the institution’s focus on economic growth and development. Regularly the unofficial organizational
culture and incentive schemes (for example, promotion) of the institution are contradictory with a strong effort in
TT and commercialization. However key leaders such as, the Minister of Higher Education and Scientific Research,
the President of the Academy of Scientific Research and Technology and the President and Secretary General of
the Presidential Council on Education and Research, and the Presidential Specialized Councils in Egypt, may, over
time, have a positive effect on these internal issues. If they focus their speeches or any other form of promotion
on the importance of the role of the institution on the country economic development, universities and research
centers leaders will eventually get the message. Those key leaders may assemble, use and involve the heads of
institutions in diverse consultative or representational roles. As the government brings institutions heads into the
fold of economic development planning and program design, the new responsibilities and roles will diffuse into these
leaders’ stewardship of their own institution TT function. More importantly, the growth of the private higher education
sector in Egypt calls for the policy makers to immediately uncover means to advocate and guard the important role
that these private institutions can play in Egypt’s economic growth and development. It is imperative for Egypt to find
ways to leverage the assets and the scientific wealth of the booming private institutions and to direct it into playing
an effective role in TT. In addition, governmental technology programs ought to be shaped so that fund moves to
such institutions. The heads of private institutions must be included in the design and planning process of economic
development programs along their peers from governmental institutions.

2.2.6 Focus on human capitals and ways to enhance quality of life

Gifted, clever and entrepreneurial persons who develop and make products and services based on knowledge and
innovation are central to technology-based economic development. Nowadays, current tax and regulatory relief
measures are less influential on those people. The government must be creative enough to pursue these entrepreneurial
persons to base their companies in sites all over Egypt. Site attractiveness is related to access to skillful people,
solid scientific activities, access to scientific infrastructure, and most importantly high quality of life. Establishing
new communities (or empowering existing communities) with the above requirements would attract entrepreneurial
persons and technology-based companies to those communities.

Section lll - Suggested IP and TT policy suitable for the Egyptian context

Consequent of the quick growth in the area of research and technologies during the last decades, it was essential to
find means for an efficient transfer of new scientific findings between research institutions and the industry. Thus,
numerous institutions in industrial countries established special units to support TT, to advise and help in the area of
IP rights, and to support the creation of start-ups.

As per the Report on Analytical View of National STI System in Egypt '%, a survey in 2009 on 141 research institutions
and universities showed that they do not have clear IPR policies or IP management offices. Another survey conducted
in 2014, showed no change in the status of availability of IPR policies. Although Egypt has more than 100,000
scientists with a great potential for the technological development in the country, the absence of specialized TT offices
(TTO) at the Egyptian universities made it hard for the industry and universities to have a common vision or a basic
understanding of how to share their technical expertise. Therefore, one of the important aims of the fundamental
reform of the educational system in Egypt which started in 2002, was to develop measures and tools to bridge the gap
between science and industry and thus, to support the growth of the Egyptian economy.

In 2008, the European Commission (TEMPUS Programme) awarded the American University in Cairo (AUC) a grant to
establish and run TTOs in four Egyptian universities (AUC, Cairo, Helwan and Assiut Universities). This grant and the
success of AUC TTO encouraged the Egyptian Academy of Scientific Research and Technology to foster the creation
of other TTOs (Currently there are 32 TTOs in Egyptian institutions). To pave the road for the establishment of these
offices, it is important to enable them with an institutionalized IP and IP policy. AUC has gone a long way to have IP
and IP policy suitable for the Egyptian context. AUC policy took into consideration the Egyptian IP law, culture and
lesson learned from other international institutions (see ANNEX 1).
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Section IV - Terms of reference and conditions of liaison officers to the EISH and TTOs

Egypt has moved forwards and established TTOs in Egyptian Universities and Research Centers. So, the establishment
of a National Technology Transfer Office (NTTO) will be a duplication and may cause confusion among stakeholders.
Hence, it is proposed to establish another entity to provide support to the existing TTOs. Such an entity may be
the base for future innovation activities and initiatives in Egypt. Hence the Egypt Innovation Support Hub (EISH) is
proposed. For the time being, the EISH operation will be restricted to provision of support and capacity building for
TTOs staff. It may also provide an online platform to link industry and research centers and universities. EISH may be
best suited to foster technology entrepreneurship and move Egypt’s innovation agenda forward. It is important for
EISH to offer various training and networking events aimed at building capacity and creating an innovation ecosystem
and to offer solutions suited to both established institutions and startups. This offering may include networking,
research and technical collaboration opportunities locally and internationally, as well as access to a range of technology
development, transfer and commercialization services.

A description for the organization chart of the proposed EISH, and the terms of reference for its staff, are presented.
Similarly, a description for the organization chart for a TTO and the terms of reference for its staff, are provided.

EISH Staffing.

Having a well-staffed EISH would help to build and drive a vibrant national innovation ecosystem through private-
public partnership initiatives involving R&D with academic institutions and the public and private sector. With the
current 32 TTOs in Egyptian Universities and Research Centers, the short-term expectations from EISH would mainly
be to support those offices. Local innovators who do not belong to institutions may reach out to their local TTO for
assistance for possible IP protection and help with drafting IP claims, help identifying existing manufacturing partners
or creating spin-off companies, and general dissemination of information on IP and technology transfer. With this
objective in mind, EISH would have the following personnel needs:

EISH Director: The director would need to demonstrate leadership skills; outstanding ability to build networks and
create alliances; business vision; experience in technology management; comprehension of national laws and
regulations; and an understanding of the national and private university systems, and the status of Egypt’s industry.
Furthermore, the director would need a minimum of ten years’ experience in a relevant field, and good written and
spoken English.

Program Technology Licensing Managers (PTLM): TT experts advocate to initially staff the NTTO with program
managers. This reassures the importance of specialization and focused searching. Program managers would need
to have within their ranks: a PhD in biological sciences and/or biotechnology with both laboratory experience and
experience in product development; and, a PhD in the engineering and/or physical sciences with broad knowledge of
the product development process. PTLM should have at least ten years of professional experience, and good written
and spoken English.

The job of PTLM is to identify technologies and research discoveries in respected field with commercial/licensing
potential, facilitate patenting of research developments, and develop research collaborations with industry (i.e. new
disclosures, marketing technologies, commercial contract negotiations, and participating in the IP protection process).
A PTLM must be able to stay up to date with the recent development in his/her field and to train and support local TTO
licensing managers to carry out their day-to-day duties and responsibilities.

Intellectual Property Manager (IPM): The IPM should have experience in evaluating the commercial potential
of technology developed at the institution. His/Her responsibilities include, but are not limited to: evaluating new
technologies; strategic analysis of potential markets and barriers to commercialization; performing market research,
developing marketing strategies and marketing technologies to companies; valuing technologies, working with patent
counsel and faculty and student inventors to develop patent strategy and intellectual property strategy. The IPM
would provide professional support and training for local TTO IP managers in the identification, patenting, licensing,
marketing, and reporting of the institution’s IP.

Some of the above jobs could be fulfilled by outsourcing, either for the long term (as would be appropriate for the
office’s legal experts) or on a short-term basis (as would be appropriate for consultants hired to conduct market
studies, for example).




Institution TTO Staffing

Each institution should assess the need to increase its TTO staff members based on pre-defined key performance
indicators that may include, number of invention disclosures, number of patent applications, number of licenses

thoughts, etc.

As for short term staffing (0 -7years), a TTO institution is described in the below graph.

Director of TTO 5 ]

Assistant
Associate Associate
Director for Director for IT Associate
Life Sciences and Physical Director for
Technology Sciences Intellectual
Licensing Technology Property
Licensing

The volume and type of R&D being carried out at each university or institute would determine the size of the office
and the discipline(s) in which its staff members would need to specialize.

As for long term (8 years and beyond), staffing, a proposed TTO institution is described in shown below:
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ANNEX 1

Example of an Intellectual Property and Technology Transfer Policy =

{INSERT THE NAME OF THE INSTITUTION}

Policy Statement & Reason for Policy/Purpose

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

This policy is based on two fundamental principles:

1. Enhancing academic freedom;

2. Protecting the respective interests of all concerned.

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

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

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

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

Web Address for this Policy

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

Contacts
Responsible University Official:

For section I. “Inventions, Patents and Licensing” and section lll. “Tangible research property”: The Director of the
Technology Transfer Office

For section Il. “Copyrights Policy”: The Head of the Institution Research Office
Responsible University Office:

For section I. “Inventions, Patents and Licensing” and section lll. “Tangible research property”: The Technology
Transfer Office

For section Il. “Copyrights Policy”: The Head of the Institution Research Office

129 Hereafter, AUC IP policy is presented with fields left blank for each institution to fill while highlighted field that needs from
each institution to discuss and tailor to its vision, mission and view. It is worth mentioning, that each institution should discuss the
proposed template at length before having it approved and implemented.




If you have any questions on the policy or procedure relating to section I. or lll. of this policy, you may:

Call a Technology Transfer Office representative at {insert phone number}, or
Send an e-mail to {insert an email address}

If you have any questions on the policy or procedure relating to section Il. of this policy, you may:
Call the The Head of the Institution Research Office

Send an e-mail to {insert an email address}
Policy/Procedures

I. INVENTIONS, PATENT AND LICENSING

I.1. Introduction

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

This policy is based on three fundamental principles:
3. Enhancing academic freedom;
4. Providing a clear path to technology commercialization;
5. Protecting the respective interests of all concerned.
What is an Invention?

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

What is a Patent?

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

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

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

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

What is the Technology Transfer Office?

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

What is an Innovation Disclosure Form?

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

I.2. Patent Policy

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

I.2.2. Generally students shall own any potentially patentable invention that they make, discover, or create in the
course of their research unless:

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

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

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

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

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

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

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

I.2.4. Student, faculty, guest or staff inventors not otherwise covered by this Policy may choose to assign rights
in their inventions to the “University/Research Center {choose one}” and take advantage of the assistance of the
TTO. In such cases, the invention shall be treated as a “University/Research Center {choose one}” invention in
accordance with all other terms of this Policy.

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

I.2.6. The inventor(s) shall provide whatever assistance is required from the “University/Research Center {choose




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

I.2.7.The inventors, acting collectively when there is more than one, are free to place their inventions in the public
domain if, after discussing their plans with the TTO, they believe it would be in the best interest of technology
transfer and if doing so is not in violation of the terms of any agreements that supported or related to the work.

I.2.8.Waivers of the provisions of this policy may be granted by the President on a case-by-case basis, giving
consideration among other things to “University/Research Center {choose one}” obligations to sponsors, whether
the waiver would be in the best interest of technology transfer, whether the waiver would be in the best interest of
the “University/Research Center {choose one}” and whether the waiver would result in a conflict of interest.

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

1.3. Policy Applicability and Procedures

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

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

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

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

e significant use of «on-the-job» time.

I.3.4.The occasional and infrequent use of the following would typically not constitute «more than incidental use
of “University/Research Center {choose one}” resources»:

eroutinely available, office-type equipment, including desktop computers, computer networks, and commercially-
orpublicly-availablesoftware

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

I.3.56.Patent Agreement: All individuals covered by this Policy and employed in any capacity by the University
must sign the “University/Research Center {choose one}” Patent Agreement {each institution must develop one}.
A variation of this agreement has been created for individuals with prior obligations regarding the disclosure and
assignment of intellectual property. See Patent Agreement for Personnel who have a Prior Existing and Conflicting
Intellectual Property Agreement with Another Employer {each institution must develop one}.

I.3.6.The President’s Office is responsible for getting the Patent Agreement signed, normally at the time of the
individuabs initial association with {Insert the short name of the institution}.

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

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

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

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

I.4.1.4. Prompt identification of inventions is crucial to obtaining legal protection. Individuals covered by this
policy should disclose a potential invention or seek guidance from the TTO as soon as questions arise as to
what is patentable and what must be disclosed to the TTO.

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

I.5. Alternative Disposition of Rights

I.5.1.Should {Insert the short name of the institution} decide not to proceed in a timely manner to patent and/or at
any later point not to maintain and/or license the invention, {Insert the short name of the institution} shall notify the
inventor(s). Should the inventor(s) so request, and to the extent possible under the terms of any agreements that
supported or related to the work, {Insert the short name of the institution} shall release or assign the invention to
the inventor(s). In such case, {Insert the short name of the institution} will not be liable for any further maintenance,
filing, legal, or other fees relating to the invention.

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

|.6. Best Practices for Researchers

[.6.1.1t is highly advisable to document laboratory work using an ink pen in a controlled lab notebook with dated
entries to reflect any steps, changes, new processes, observations, variations, results, during the entire process of
research.

I.6.2.Individuals covered by this policy are encouraged to seek guidance from the TTO before any publication or
public disclosure of research that may result in a patentable invention.

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

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




1.7. Intellectual Property Involving Sponsored Research

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

I.7.2.The TTO, in coordination with the Office that manages projects {insert the name of the office}, shall ensure that
all reporting requirements and other obligations to Donors in relation to intellectual property are met. Intellectual
Property arising from Donor-supported research should be promptly disclosed to the TTO to ensure that all
obligations in relation to Intellectual Property can be fulfilled.

I.7.3.1t is the policy of the “University/Research Center {choose one}” not to assign ownership of “University/
Research Center {choose one}” inventions to outside Donors. The acceptance of a contract, grant or agreement
that requires ownership of proprietary technology or inventions by someone other than the “University/Research
Center {choose one}” may be approved by the President, President-designee, or TTO Director if the benefit from
the level of funding for the proposed research and/or other consideration from the Donor, licensee, or other third
party outweighs the potential value of “University/Research Center {choose one}” ownership.

1.8 Licensing and Commercialization
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1.8.1. General Considerations

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

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

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

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

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

1.8.1.6. The “University/Research Center {choose one}”, in the exercise of its discretion, may take, or delegate
others to take, such action as the “University/Research Center {choose one}” deems appropriate in order to
enforce or defend any rights associated with any Intellectual Property within the control of the “University/
Research Center {choose one}” under this Policy, and any such action, including the conduct and any settlement
thereof, shall be subject to the exclusive control of the “University/Research Center {choose one}”.
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1.8.1.7. The TTO handles the evaluation, marketing, negotiations and licensing of “University/Research Center
{choose one}” owned inventions with commercial potential. Royalty distribution is as follows:

1.8.2.Cash Royalties

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

Gross Revenue Deduction of directly assignable expenses

Net Revenue Inventor Inventor’s Department, University
Center or School

First EGP500,000 70% 15% 15%
Next EGP500,000 50% 25% 25%
Above EGP1,000,000 33% 33% 33%

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

1.8.2.1. When more than one department or center is involved, the inventor shall designate the distribution
of the department share based on support of the work. Disagreements involving royalty distribution will be
reviewed and resolved by the TTO; involved parties may appeal the TTO resolution to the Intellectual Property
Committee.

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

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

1.8.3.Equity Distribution

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

1.8.4.Multiple Inventors

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




1.9. ADMINISTRATIVE PROCEDURES

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

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

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

1.9.3.The Intellectual Property Committee shall be appointed by the President after consultation with the “University/
Research Center {choose one}” council.

1.9.4.The Intellectual Property Committee shall convene at least twice a year at a time of the chair’s choosing
but shall be expected to convene in response to any arising requests, conflicts, and/or complaints relating to the
committee’s role as described in Section 1.9.2 upon the request of the committee chair.

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

1.9.6.APPEALS AND CONFLICTS

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

Changes in Policy
This policy may be changed by the President (i) on the recommendation of the Intellectual Property Committee, (ii)

with the endorsement of the “University/Research Center {choose one}” council, or (iii) on his/her own initiative,
after consulting with the Intellectual Property Policy Committee and the “University/Research Center {choose one}”.

Il. Copyright Policy {institution may remove this part from the policy upon their needs}

I1.1. What is Copyright?

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

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

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

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

« its recording, for example on compact disc, cassette, or videotape;
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* its broadcasting, whether by radio, cable or satellite;
* its translation into other languages, or its adaptation, such as that of a novel into a screenplay

« its modification or use to create a different work substantially based on or incorporating the original

I1.2. General Policy Statement

11.2.1. The "university/research center” {choose one} recognizes and affirms the traditional academic
freedom of its faculty, staff and students to publish pedagogical, scholarly, or artistic works without restriction.

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

11.2.3. The “university/research center” {choose one} asserts copyright ownership in any work of authorship
that is: (i) created with significant use of “university/research center” {choose one} resources, financial support
or non-faculty “university/research center” {choose one} personnel beyond the usual level of common resources
provided to similarly-situated affiliated individuals; (ii) created or commissioned for use by the “university/research
center” {choose one}; or (iii) created under the terms of a sponsored project where the terms of the sponsored
project require that copyright be in the name of the “university/research center” {choose one}. Additionally, any
work created by an officer of administration (including a faculty member or officer of research only when acting in
his or her capacity as an officer of administration) or by a support staff member acting within the scope of his or
her employment generally constitutes an institutional work as defined by labor law, and the “university/research
center” {choose one} asserts copyright ownership in such works. For the avoidance of doubt, even in the limited
cases where the “university/research center” {choose one} asserts copyright ownership, faculty and students may
continue to use all scholarly works they individually created at {insert the short name of the institution} for teaching,
research and other traditional academic purposes as described in sections ii.3.2.4 - 1i.3.2.7.

11.2.4. Ordinary use of resources such as the libraries, one’s office, desktop computer and “university/research
center” {choose one} computer network, secretarial staff and supplies, is not considered to be substantial use of
such resources for purposes of vesting the “university/research center” {choose one} with copyright ownership in

a work.

11.2.5. Where the “university/research center” {choose one} owns the copyrightin a work, it will acknowledge
creators (including creators of works-for-hire) who have made a substantial contribution to the work if the creators
so request.

11.2.6. Note: copyrighted works expressed in software form are also governed by the {insert the short name

of the institution} patent policy, which may provide an independent basis for “university/research center” {choose
one} ownership.

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

11.2.8. Creators will cooperate with the “university/research center” {choose one} in protecting ownership
and other proprietary rights in the works in accordance with this policy (for example, executing assignments to the
“university/research center” {choose one} and any other necessary documents).




11.3. Categories of works. Without limiting the foregoing, the following describe various categories of works in which
the “university/research center” {choose one} would assert copyright ownership.

I1.3.1. Institutional works. The “university/research center” {choose one} shall retain ownership of copyrighted
works created as institutional works. Institutional works include works that are commissioned through a specific
allocation of “university/research center” {choose one} funds or that are created at the direction of the “university/
research center” {choose one} for a specific “university/research center” {choose one} purpose. Institutional works
also include works whose authorship cannot be attributed to one or a discrete number of authors but rather result
from simultaneous or sequential contributions over time by multiple faculty and students. For example, software
tools developed and improved over time by multiple faculty and students where authorship is not appropriately
attributed to a single or defined group of authors would constitute an institutional work. The mere fact that multiple
individuals have contributed to the creation of a work shall not cause the work to constitute an institutional work.

11.3.2. Course content and courseware

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

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

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

I1.3.2.4. Use of course content and courseware at {Insert the short name of the institution}: Independently
of copyright ownership, a faculty member has the right to use all course content and courseware he or she
develops or creates in the normal course of teaching or research at {Insert the short name of the institution}.
This right includes the right to make changes to the works and the right to distribute such works to {Insert the
short name of the institution} students, faculty and other “University/Research Center” {choose one} personnel
for teaching, research and other noncommercial “University/Research Center” {choose one} purposes.

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

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

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

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

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

I1.6. Alternative Dispositions

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




lll. Tangible Research Property

lIl.1. What is Tangible Research Property?

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

lIl.2. General Policy

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

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

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

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

l.2.5. Any transfer, distribution or sale of TRP for commercial purposes must include a written agreement
between The “University/Research Center” {choose one} and the recipient of the TRP, and any transfer or distribution
of TRP for non-commercial purposes must include a written agreement between The “University/Research Center”
{choose one} and the recipient of the TRP.

Forms/Instructions

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

- {Insert the short name of the institution} Patent Agreement

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

- Thesis Copyright and Availability Form

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

Conflict of Interest Policy:

Found at the Insert the short name of the institution} website at:

{Insert web address for the Conflict of Interest Policy}




T

Communications Policy:
Found at the Insert the short name of the institution} website at:

{Insert web address for the Institution Communication Policy}

History/Revision Dates
Origination Date: {insert date}

Last Amended Date: {insert date}

Next Review Date: {insert date}




Chapter 6
Operational Foresight of the National Technology Transfer Office

Scenario Case Studies in Egypt

1. Introduction

The innovation capacity of a nation and the success of a National Innovation System (NIS) depend not only on the
strength of individual actors such as universities, governments, and industry but also onthe links and subsequent flow of
information, knowledge, and technologies among those actors. Efficient and well-functioning links between academia
and industry can stimulate economic growth and help to solve societal problems through the commercialization of
innovative research outcomes. Models from around the world clearly illustrate the role played by innovative solutions
in increasing national economic growth and improving standards of living. In only three decades, South Korea jumped
from being one of the poorest nations in the world to a first world innovative center with a vastly improved economic
status. This was due to the country’s ability to make effective use of technological knowledge to assimilate, use,
adapt and change existing technologies; developing its domestic capacity to digest and improve through reverse
engineering; and empower its citizens to create new technologies and develop new products and processes. Other
countries such as Singapore, Taiwan and Hong Kong have enjoyed rapid rates of economic growth based on human
capital, technology development and entrepreneurial ability despite a dearth of natural resources ™.

It has been argued that for developing countries, technology transfers from foreign advanced economiesis an important
source of innovation. However, great attention should also be paid to indigenous innovation and technological
independence as a matter of national sovereignty and security. Capitalizing on foreign technology transfers is
never enough for any economy, as on the long term, while attainment a higher level of technological development,
foreign technology transfer becomes insufficient, and indigenous innovation capacity becomes a must. Therefore, a
sustainable economic development approach should rely on building a strong local innovation capacity early enough.

As discussed in previous chapters, many components of an NIS are already in place in Egypt, however linkages between
the actors are often weak. In addition, the system is characterized by an uncompetitive Science, Technology and
Innovation (STI) legal framework and the absence of few critical elements such as venture capital industry. This has a
great impact on the efficiency of the whole ecosystem, in general, and on the technology transfer process, in particular.
Recently the Academy of Scientific Research and Technology (ASRT) launched an optimistic National initiative for the
establishment of Technology Transfer and Innovation Offices (TICOs) at universities and research centers across the
country. Establishing of the TICOs can have an extremely positive impact not only on the technology transfer process
but also on the whole STl ecosystem. Therefore, this chapter discusses the ways to support the management of the
TICOs over the coming decade, for the development of an efficient technology transfer process with a tangible impact
of the country’s socio-economic status. For the sake of this chapter, TICOs and Technology Transfer Offices (TTOs) will
be used synonymously, unless mentioned otherwise, and all research performing organizations including universities
will be referred to as research institutions.

2. Methodology

The methodology adopted in this chapter encompasses two distinct foresight techniques: the scenario building and
road mapping. Both are widely used future techniques to support strategic and long term planning. The combined
approach consists of 5 main steps, as shown in Figure 1, and it involves a number of various analytical tools including
literature review, one to one meetings, experts’ interviews, focus group meetings and scenario building workshops.

%0 Ngoc Ha Le, 2015, ‘Innovation and Economic Growth in Malaysia’ Lund University
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Figure 1: adopted methodology

{ R Roadmaping Preparation
Literature Review Expert interview
Current Status
v Literature Review, Data collection, preparation and analysis
@ S !
o Prioritized critical driving forces |
— I
1
2 |
© Fromework scenario based on the priovitized driving forces :
V4 _lmm_ 1
S Mini Scenarios :
(V)] 1
«=d
Literature Review Scenario workshop
<:> _ Elaborated Scenarios
Roadmapping

 Scenario building: scenarios have been used by many nations and industries to shape their future for the betterment
of all stakeholders. They are archetypical descriptions of alternative images of the future, created from mental maps
or models which reflect different perspectives on past, present and future developments '*'. Scenarios can be both
exploratory and normative. While exploratory scenarios start from the present and explore several plausible future
configurations; normative scenarios involve back casting, typically starting with the most desirable future. Scenarios
should be plausible, internally consistent, and grow logically 132,

A number of experts were recently invited to a scenario development workshop. They represented broad and
diverse experiences in relation to technology transfer, covering legal, investment, scientific research, technology
development, industry, and technology commercialization domains. Some of them were also familiar with the work
of the established TICOs.

« Road mapping: It is defined as “the process of assuming a given future(s) and providing paths to them, by means
of a certain amount of foresight and a certain amount of consensus. This future technique was originally developed
as a management tool, and later it was brought to technology prominence in management planning» 3. The aim
of road mapping is to evaluate what is technically possible, desirable and expected; and to understand the needed
actions for moving ahead. Based on either the field of application or the intended use, different types of roadmaps
were developed Figure 2.

131 Rikkonen, P and Tapio, P 2009, ”Future prospects of alternative agro-based bioenergy use in Finland—constructing scenarios with
quantitative and qualitative Delphi data’. Technological Forecasting and Social Change, 76(7), 978-990, 2009.

2 \Withanaarachchi, A, Nanayakkara, J, and Pushpakumara, C 2015, ‘Scenario Based Technology Road Mapping to Transfer
Renewable Energy Technologies to Sri Lanka’. Sustainable Energy, 2015, Vol. 3, No. 2, 25-35

153 Lizaso, F, and Reger, G 2004, ‘Scenario-based roadmapping—a conceptual view'. EU-US Scientific Seminar on New Technology
Foresight, Forecasting & Assessment Methods.




Figure 2: Different types of roadmaps
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« Stakeholders’ Interviews: Interviews were conducted with the head of the TICOs’ central node; and heads of TICOs
at research centers, public and private universities. The aim was to identify weaknesses and strength points, needs,
expectations, achievements, and performance of the TICOs. Other interviews were conducted with experts in the
fields of STI, entrepreneurship; and representatives of various industrial sectors in order to discuss the strategic
directions for the technology transfer roadmap.

3. Technology Transfer

3.1 Overview

Technology transfer, its definition, types, modes; and impact were discusses in a previous study within the framework
of this ESCWA project **. Therefore, this chapter will focus on a foresight outlook for the National Technology
Innovation and Commercialization Offices (TICOs).

3.2 Status quo
3.2.1 Political will

Governments play a crucial role in promoting technology transfer. This role extends beyond direct funding schemes
to cover indirect measures influencing the general techno-economic ecosystem; science and technology institutions;
individual inventors, entrepreneurs and established companies.

According to Cohen %, the relationship between an efficient techno- economic ecosystem and the political system is
interdependent. While techno-economic development cannot be achieved without a certain amount of political and
legal order, techno-economic development can contribute to the stabilization of a political system by contributing to
economic prosperity and social development. Policies to support proper investments in STI, and the development of an
enabling technological investment environment, have to be in place for that mutual relationship to be effective.

Realizing the potential impact of STl on social and economic development and its role in facing the many challenges
facing the country, Egypt enjoys a strong unprecedented political will for supporting STI. This was reflected in the
Egyptian constitution of 2014, which mentions that the state guarantees the freedom of scientific research and supports
its institutions as one of the main tools to reach national sovereignty. In addition, it dedicates 1% of the GDP for R&D.
Moreover, many programs and initiatives were launched by the political leadership including the National Initiative
“Egyptian Society that learns, thinks and innovates” which was announced by the President. This initiative is Egypt’s
knowledge bank which avails knowledge to the whole society.

%4 Haddara. H 2016, ‘Policies for the Establishment of an Efficient System of Innovation and Technology Transfer in Egypt’. Economic
and Social Commission for Western Asia, United Nations Economic and Social Commission for West Asia (ESCWA)
15 Cohen, G 2004, Technology Transfer: Strategic management in developing countries.
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STl is considered as a main pillar of Egypt’s sustainable development strategy: Vision 2030. The vision targets to
position Egypt among the top 40 countries in the quality of scientific research institutions, innovation, and retaining
innovative talents and capabilities; and among the top 20 countries for the number of patents '*.

This strong political will was translated into the national strategy for STl developed by the Ministry of Higher Education
and Scientific Research (MHESR). The strategy aims at building an effective and internationally- recognized scientific
and technological base, which is capable of producing knowledge and innovation with an impact on the national
economy, in a way that supports facing societal challenges, supporting sustainable development, and increasing
industrial competitiveness '¥. The strategy is based on two main pillars. While the first focuses on developing
an enabling environment for excellence and innovation in scientific research and internationally renowned novel
knowledge production as a base for inclusive community development; the second is concerned with knowledge
transfer and localization to contribute to social and economic development.

Strong political will for developing a robust STl ecosystem and efficient technology transfer process is required at all
levels, in particular at the level of research institutions’ top management. While most institutions show strong support
to R&D, they do not have the same level of support to the technology transfer and the TICOs. This has an adverse
impact on the performance of and the output of those offices.

3.2.2 Institutionalizing technology transfer

Although technology transfer activities have been promoted by different stakeholders in Egypt, technology transfer
process was not institutionalized until 2008 when serious attempts to establish TTOs took place through EU funded
projects. The EU-Egypt joint Research, Development and Innovation fund, and EU funded-TEMPUS supported the
establishment of TTOs at Egyptian research institutions. The projects funded the establishment of TTOs at Alexandria
University; the Central Metallurgical Research and Development Institute (CMRDI); Cairo University; Assiut University;
American University in Cairo (AUC), and Helwan University '8,

The Egyptian Network for Innovative Technology (ENIT) was stablished by the TTO affiliated to Alexandria University.
ENIT was launched in cooperation with United States Department of Commerce and United States Agency for
International Development (USAID) as the first Egyptian network of universities, associations, innovation centers,
TTOs and Non-Governmental Organizations (NGOs) specialized in the field of technology transfer. The network aims at
strengthening and ensuring technology transfer at Egyptian higher education institutions and enhancing cooperation
with similar regional and international technology transfer entities .

In 2010, the Ministry of Communications and Information Technology (MCIT) established the Technology Innovation
and Entrepreneurship Center (TIEC) with the aim of driving innovation and entrepreneurship in Communications and
Information Technology (ICT) for the benefit of the national economy. In addition, the Ministry of Foreign Trade and
Industry (MoFTI) established the Industrial Council for Technology and Innovation, which consists of 13 Egyptian
Technology Transfer and Innovation Centers (ETTICs) at various industrial sectors such as textile development;
engineering industries; and food and agri-industries. The council aims, among others, at designing and implementing
technology transfer and innovation support programs which lead to the enhancement of the competitiveness of the
Egyptian Industry. The affiliated centers provide a broad range of services to the Egyptian industrial sectors.

Realizing the importance of institutionalizing technology transfer at research institutions; and in order to ensure the
sustainability of the few existing offices, and scale up the conducted projects, ASRT launched its national initiative
on establishing the Technology, Innovation and Commercialization Offices (TICOs) in 2013. Such initiative targeted
the establishment of TTOs at Egyptian universities, research centers and centers of excellence, to develop Egyptian
technologies and utilize science and technology to overcome community challenges. ASRT funded the establishment
of 42 TICOs with a total budget of EGP29.4M over 2 years of operation (i.e. during Phase 1). The grant was extended
for another 2 years, for the 20 TICOs which completed phase 1. The total budget for the extended grants amounts to
EGP10M.

1% Ministry of Planning and Administrative Development 2016 Sustainable development strategy (SDS), Egypt vision 2030 Goals and
KPlIs,. Available from HTTP.//WWW.MOPGOV.EG/VISION/EGYPTVISION.ASPX)

17 Ministry of Higher Education and Scientific Research (MIHESR), National Strategy for STI 2030, Available from http.//portal.mohesr.
gov.eg/ar-eg/Pages/scientific-research2030.aspx) 2017

1% Deniozos, D 2016 'ERAWATCH Country Report 2011: Egypt’. Available from http.//www.kooperation-international.de/uploads/
media/ERAWATCH.Country.Report.2011.AEgypten.pdf. Accessed on 20/6/2017.

139 Mediterranean Innovation Alliance (MIEDINNOALL), (n.d,). available from http.//www.medinnoall.eu/content/enit, accessed
6/20/2107)




The established TICOs consist of the TTOs, the Technology Innovation Support Center (TISC) and the Grants and
International Cooperation Office (GICO). TTOs are responsible for intellectual property (IP) technology management
and commercialization, licensing and spin offs. They are also mandated to evaluate technological ideas; liaison
with industry; and performing technology market surveys. While TISC is responsible for IP search, patent drafting,
advising on intellectual property rights (IPR) policy, and raising awareness on IPR; GICO’s main responsibilities are to
disseminate information on available funding opportunities; support proposals’ writing as well as networking. TICOs
work under the direct management of the research institution vice president for scientific research.

The program is administered through the TICOs’ central node, located at ASRT. The central node is mandated to
provide capacity building services such as training seminars and networking events to the TICOs; follow up their
performance; and evaluate their technical and financial reports. It is also responsible for developing and measuring
TICOs performance indicators.

On the industry side and based on the 2015 «Egyptian National Innovation Survey, 35% of Egyptian Small and Medium
Enterprises (SMEs) had at least one type of technological product or process innovation during the period 2012-2014.
Most innovative sectors are manufacturing food products, wearing apparel, non-metallic mineral products, textiles,
and leather products. The rate of innovation in the manufacturing sector is 36.7%, calculated as the sum of product,
process, and ongoing innovation rates %, Based on the Global Competitiveness Report, Egypt’s rank in industry
spending on R&D, and the relationship between industry and academia sub-indices of the Global Competitiveness
Index (GCI) are low (see section 4.2). These are among the major challenges for technology transfer in Egypt .

3.2.3 Barriers to technology transfer

Transfer of technology is a broad and complex process which faces many barriers along the transfer path, from the
supply side of technology transfer to the demand side. Due to restrictions on the flow of information and materials,
obstacles may occur at every stages of the technology transfer process. Barriers and challenges to technology transfer
depend on the prevailing circumstances; the type of technology and its applications; and the characteristics of the
technology providers and recipients. However, the following barriers were commonly identified by several studies
and reports, as well as through interviews conducted by experts’?,43;

» Misconception of research institutions’” mission, which is perceived as primarily supporting academic research that
leads to scientific publications, without considering the implementation and use of research results. This is intensified
by the assessment system of R&D organizations, which focus on research results, not implementations;

 Lack of focus of research activities at some research institutes which is being distributed across a diverse range of
topics, therefore lacking a critical mass that is essential for achieving technological leadership in a specific area;

» Absence of sustainable incentive schemes for universities and researchers to commercialize their inventions;

« Differences in goals, timeframe and risk aspects between technology provides (research institution) and their users.
Research institutions focus on the advancement and dissemination of knowledge, which contradicts with the demands
of industry that try to delay the disclosure of information in an attempt to protect new products and inventions from
competitors;

* Unwillingness of industry and businesses to invest in R&D and their tendency to make profit by using low-cost labor
and old technologies;

* Lack of incentives for the private sector to be engaged in R&D;

* Poor communications and flow of knowledge and information between academia and industry, and creating there
is a mismatch between the research conducted at research institutions and the needs of the industry and businesses;

140 Rezk , M, Ibrahim, H, Radwan, A, Tvaronavi€iené, H, and Piccinetti, L 2016, ‘Innovation Magnitude of Manufacturing Industry in
Egypt with particular Focus on SMEs. Entrepreneurship and Sustainability Issues’. ISSN 2345-0282 (online) http://jssidoi.org/jesi/aims-
and-scope-of-research/

41 Rast, S, Khabiri, N, and Senin, A 2012, 'Evaluation Framework for Assessing University-Industry Collaborative Research and
Technological Initiative’. (Procedia - Social and Behavioral Sciences. Volume 40, 2012, Pages 410-416)

142 Mazurkiewicz, A, and Poteralska, B 2016. ‘Technology Transfer Barriers and Challenges Faced by R&D’. 7th International
Conference on Engineering, Project, and Production Management Organizations. Available at http.//ac.els-cdn.com/
S1877705817312705/1-s2.0-S1877705817312705-main.pdf?_tid=120e3e 14-6003-11e7-a551-00000aab0f26&acdnat=1499095376_8
7a375faa4d294638fd22b9c94ef953d

143 Prejssler, S 2014, ‘Motives, Barriers, and Services regarding Technology Transfer in the Czech Republic —an Analysis of the TA CR
Survey 2014. Frauenhofer’. Available from https.//www.tacr.cz/dokums_raw/novinky/2014_tacr_motives, %20barriers, % 20and %20
services % 20regarding % 20tt % 20in % 20the % 20cz.pdf?q=Ilink/studie 1
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« Lack of skills and procedures necessary for the effective commercialization of research results;
» Absence of a technological development plan at national level;

* Lack of proper funding from the government during the very costly phase of the implementation of technologies in
business, particularly in the SME sector; and

* Poor understanding of TICOs tasks and realistic outcomes by enterprises and politicians.

3.3 Organizational models of TTOs

The development stages of TTOs, their characteristics, and organizational structure vary significantly across
institutional and national contexts.

One model of TTOs is based on the concept that it is not necessary that a TTO to handle the full range of technology
transfer mechanisms or all of the patenting activities of its affiliated research institutions. Furthermore, TTOs with
limited financial and human resources may not be able to provide the most complex activities linked to IPR and hence
these are outsourced. On the other hand, some TTOs are not exclusively devoted to technology transfer.

Another model represents one TTO that provides a dedicated service for various research organizations, if individual
entities do not have sufficient research necessary for having a local TTO of their own. A number of institutions in
both developed and developing countries combined their available resources and established joint TTOs based in
the same region or specialized in similar technological fields. In Denmark, Germany, Korea and the United Kingdom,
the governments supported the establishment of joint organizational structures (e.g. regional or sector based), or
networks of operations to serve a number of research institutions lacking financial or managerial resources; or lacking
the critical mass required to have their own TTOs ', 5, In the United States, when realizing the remarkably lower
efficiency of TTOs located at remote areas, some schools combined their licensing activities into focused offices
located at highly supportive ecosystems such as Silicon Valley, Boston and Austin, Texas. While “input” functions
of uncovering, filtering, and describing the new technologies are conducted at the source schools, the “output”
transactions are undertaken at the these offices. In Germany, trans-regional and sectorial commercialization structures
and initiatives have emerged in order to complement the traditional regionally focused TTO structures 6. The joint
TTOs model is capitalizing on the economies of scale by spreading fixed costs over a large number of inventions and
exploiting the benefits of portfolio diversification. However, it is challenged by the physical distance from researchers.

TTOs can also be public or private for profit external service provider organizations. This model is more appropriate
for organizations with only occasional inventions, but not for attaining effective technology transfer.

The role of each TTO, and therefore its organizational structure, is determined by a number of factors including; evolving
motivations and interests of a TTO (i.e. whether it is to contribute to local economic and social development or to act
as a commercial profit making entity); nature of the research entity whether public or private; the size of the research
portfolio; the different resources that can be drawn upon (i.e. financial, human, and network resources); and geographical
proximity to firms. The arrangements that set the optimal way to ensure, manage and allocate these resources are
shaped by the research institutions’ policy in regards to innovation in general, and TTOs’ mission in particular.

3.4 Financing of technology transfer

There are different schemes of TTO financing, which are based, mainly, on the functions of the entity in support of
technology transfer. Most TTOs receive public funding from their respective research entities; however, most of those
entities do not receive suitable additional public sector funding to support technology transfer. Continued funding is
essential to invest in protecting IP, providing legal support for high-stakes IP transactions, and retaining experienced
staff with valuable networks and relationships.

44 Innovation and Technology Commission, (n.d,) ‘The government of the Hong Kong Special Administrative Region’. Available from
http://www.itc.gov.hk/en/funding/pag.htm

5 World Bank, (n.d,), ‘The innovation policy framework. Policy brief: technology transfer offices’. Available from https.//www.
innovationpolicyplatform.org/sites/default/files/rdf_imported_documents/TechnologyTransferOffices.pdf
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3.4.1 Criteria affecting financing models

A number of factors affect the financing model of a TTO. Potential funding sources depend on the mission of the TTO
and its relationship to the research institution. TTOs which focus on having a societal impact are more likely to attract
public funding, while those working as private entities with focus on commercialization attract private funding and are
more likely to be self-financed. For example the Swedish University of Gothenburg together with other public entities
fund the Innovation Service at the university, which aims at supporting the University’s mission of participating in
social development. The Isis Innovation Ltd, the TTO partner of Oxford University in the UK, receives only one fourth
of its fund from the University and the rest is from sales turnover, since it aims to transfer technology from the
University to all clients to maximize social and economic benefits in a commercial manner. In the US, Columbia
Technology Licensing of Columbia University, is funded with license revenues. It generate funds to the University to
support research, education and teaching. It also facilitates partnerships with industry and serves as a resource for the
Columbia community on matters relating to entrepreneurship, IP and technology commercialization .

There is also a clear correlation between the size of the research budget of a research institution and the financing
model of its TTO, Figure 3. In the US, around 60% of the TTOs affiliated to research institutions with small research
budgets, are entirely funded by their institutions and none funded entirely by licensing income. On the other hand,
TTOs affiliated to research institutions with large research budgets have a more even distribution between being
entirely funded by their respective institutions and licensing income. In addition, and since a critical mass of inventions
is needed as a pipeline for technology transfer; age, size, and academic institution(s) science and technology emphasis
are affecting the financing model of a TTO. Political support is another factor, which gives the TTO advantages such as
mobilization of governmental funds to support the entire technology transfer process™?,'.

Figure 3, Relation between institutions research budget, age of TTOs and TTOs' financing models

A

Potential to be
self sustainable

Age of TTO

Often in need of public
and/ or private funding

University/ research center research budget

Prevailing economic trends influence the financial model of TTOs, where economic downturns strike TTOs as well as
other actors. Both juridical issues and policy frameworks, that ensure regulations for revenue sharing arrangements
between research institution, TTOs, and industry, are other important factors. Finally, an overarching ecosystem plays
an important role in defining the financial model of a TTO, where the presence of an ecosystem of commercializing
actors including investors, entrepreneurs and patent agencies, as well as their degree of openness, contribute to a
sustainable funding model for a TTO ™°,
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3.4.2 Financing models

Given the nature of technology transfer, income generation is not systematic and cannot provide a sustainable basis
for financing an effective technology transfer . It takes at least 10 years to develop enough royalty revenues to make
IP management financially sustainable, and experience shows that only few TTOs manage to be self-funded. For those
self-funded TTOs, financial support is also required for a number of years '%?,'%, and research institutions are seriously
challenged by the burden of the long-term financial investment required for the innovation process. Such a challenge
may force TTOs to expand their services to diversify their revenue streams in order to reach financial sustainability.

Revenue streams may include a percentage of the net royalty on licensed technologies; a share of the capital gains
on spin off equity participation, or an overhead on collaborative research agreements. Based on the main goal of a
TTO, a balance should be made between the different activities. While an overhead on collaborative research may
encourage collaboration with third parties, dependence on license revenues may lead the TTO to give preference to
those inventions which are easier to be commercialized over those which generate most benefits for society.

» Government Support

Many governments provide financial support for technology development and transfer through different mechanisms.
Certain public sector organizations provide funds for supporting technology transfer function of research institutions
such as the UK “Knowledge Transfer Grant”. The 3rd round of this grant has largely contributed to the establishment
of most TTOs at British universities. In the US, legislation requires national laboratories to grant 0.5% of their budgets
for technology transfer functions. The US Department of Energy (DoE) allocates 0.9% of the applied energy research,
development, demonstration, and commercial application annual budget to the Technology Commercialization Fund
(TCF). This TCF is managed by the TTO affiliated to the DoE and is concerned with increasing the number of energy
technologies that graduate to commercial development and achieve commercial impact. The fund is used to provide
matching funds with private partners to promote promising energy technologies for commercial purposes %4,'%5,

Some countries such as Hong Kong launched the “Patent Application Grant”, which is a funding scheme to assist
local companies and individuals to apply for patents of their own inventions. The grant takes into consideration the
entire cost of patent protection, including official filing fees; cost for hiring an expert to conduct a prior art search
and/or draft the patent application; and official maintenance fees to research institutions. Patent is fully held by the
individual/company applicant.

Governments can also, indirectly, support research institutions, individuals and companies IP activities by subsidizing
the cost of patent protection, or by having research institutions and funding agencies allow grant recipients to use
research grants to pay for IP related cost. The Indian government launched “Startups Intellectual Property Protection
scheme” to facilitate protection of patents. This scheme allows startups to obtain patents with 80% fee rebate'.

» Sovereign Patent Funds

Since 2010, a small but growing number of states have created “Sovereign Patent Funds (SPFs)” aiming at greater
government involvement in global patent markets. SFPs act as market intermediaries between buyers and sellers but
do not directly produce goods or engage in R&D activities. It is defined as “sovereign investment vehicles that seek to
acquire IP resources deemed strategically valuable in the pursuit of various national economic objectives”'¥,'®8 . Such
funds are wholly or partly government-backed entities, which are granted the exclusive right to control and manage
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licensing programs of businesses in return for a share of the revenue generated by the licensing program. The SPF
assumes all risks and costs relating to the licensing program?9,160, 161,

Japan’s IP Bridge, established in 2009 as an SPF with a US$2.6B, is a product of the Public Private Partnership Innovation
Network Corporation of Japan. The network provided 90% of the organization’s funding, and private Japanese firms
provided the remaining capital '®2. France established the fully public entity “France Brevets” in 2011, which was
endowed by €100M in collaboration between the government and the country’s state investment bank. Based on its
success, “Fonds Souverain de la Propriété Intéllectuelle” was launched in 2014 as a second SPF to be managed by the
France Brevets . While China, Taiwan and South Korea launched SFPs to support domestic firms secure IP rights; India
is exploring the creation of an SPF to help nurture the country’s technology industry 64,765,

3.5 Human Resources

The efficiency of a research institution in transferring technologies and its commercialization performance depends,
among others, on the abilities of its TTOs. The multidimensional nature of technology transfer creates a need for a
personnel with a diversity of knowledge, skills and practical experience. TTO staff should be highly trained individuals
across the whole value chain from research discovery through to IP portfolio maintenance. They should be capable
of evaluating technological inventions; securing IPRs; identifying commercial partners and establishing new ventures
for commercial exploitation of academic inventions. The following sections represent the responsibilities of TTOs and
the skills required to perform the different tasks:

* Encouraging disclosure of inventions: Convincing researchers to disclose their inventions may be a challenging task.
Therefore, ability of TTOs’ staff to proactively search for inventions with high commercial potentials is effective in
granting the technology transfer offices more time to assess the invention and develop an exploitation plan. TTOs’
staff need to enjoy a close trustworthy relationship with researchers. This requires the staff to educate inventors on
technology transfer process and answer all their concerns regarding licensing agreements. In addition, encouraging
invention disclosure may need the development of effective policies and practices related to royalty sharing and
academic promotion, and therefore, technology transfer managers may need to develop or facilitate the development
of such policies’s¢,7,168,

» Secure funds for proof of concept/ prototyping: Staff must be skilled enough to scan available funding opportunities,
identify grants relevant to the different phases along the technology development and technology transfer path; and
match make between the grants and the research ideas and projects at their respective research institutions. TTOs'
staff must be competent proposal writers to be able to acquire the needed funds.

* Managing the obtained funds: The changing role of TTOs will require technology transfer managers to be qualified
as fund managers and therefore they have to ensure that research/technology development work is progressing in
compliance with all procedures of the funding agency and all milestones are met. They also have to ensure that both
financial and technical reports are submitted to the funding agency on time.

* Managing the research institution’s IP: technology transfer managers need to assess IP along several dimensions in
order to be able to secure and maintain IPR protection. In order to perform this task, they should be skilled to assess an
invention ownership by identifying the source of funding for the research that has led to the invention, involved parties,
and whether there is any background IP. In addition, they need to perform a technological assessment and being able to
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assess the extent to which research results are sufficiently developed to lead to industrial exploitation '®°. At this stage,
while technology transfer managers must be fully aware of the IP framework of their respective institutions, attorneys to
help with patent application process will be needed.

» Assessing the commercial potential: Staff should be qualified to assess the marketability of the invention; estimate
its potential commercial value; market size; and the value that the invention potentially will add to the existing range of
products, services and processes. Understanding the technology's value is useful also for both licensing and spin-off
activity. The technology transfer manager has to understand the possible routes to market, and work with researchers
to decide on the way forward whether licensing or establishing a firm.

« I[dentifying licensees and/or investors: Among its responsibilities, TTOs have to disseminate information to companies
and potential investors on inventions and expertise in the academic community in order to identify licensees and
investors for research institution’ spin-off companies '7°,"7" .

» Securing resources for IP exploitation: recruited staff should be experienced with the different aspects required to
establish and operate startups/ spin offs. This includes the required paperwork and approvals; developing business
plans; applying for funds; recruiting a competent management team, etc. 72,73,

* Intermediating among scientists, firms, and research institution administrators: Strong negotiation skills are needed
in order to negotiate licensing contracts and equity agreements; and to mediate between academics, research
institution administration and commercial entities 4. TTOs represent the universities’ interests in these negotiations
and technology transfer managers interpret what these interests are and how best to serve them.

3.6 Industry-academia relationship

Strong interaction between research institutions and industry is a strategic instrument for enhancing a country’s
competitiveness, innovation and economic growth. Therefore, there is a great emphasize on such cooperation from
various governments, and it has been evident that in developing countries like Chile and Colombia, collaboration
between universities and industry increased the propensity of firms to patent and to introduce new products 5.

Collaboration between research institutions and industry may take various forms based on the objectives and scope of
such collaboration. It may be of high intensity where both entities are engaged in joint research projects; share the use of
facilities; or provide research services to industry. Mobility is another form of collaboration, and it involves: training of industry
employees; internship programs; postgraduate training in industry; secondments of university faculty and research staff to
industry; and adjunct faculty of industry participants. Collaboration also includes commercialization of IP by transferring the
research institution generated IP to industry via, for example, licensing. Informal interactions including conferences, meetings,
and networks are classified as low intensity collaboration methods between research institutes and industry .

Benefits of research institutions and industry collaboration are mutual. On one hand, industry benefits through
developing new products; solving technical problems by tapping into a pool of skilled human resources; obtaining new
patents and having access to new research and technological knowledge; gaining access to the research institution’s
facilities and equipment, sharing the costs of R&D and therefore reducing risks; and become eligible to incentives.
On the other hand, research institutions can have additional private R&D investment; utilize research for economic
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and social benefits; and foster the commercialization of public R&D outcomes. In addition, such cooperation supports
capacity building through the mobility of labor between research institutions and industry, and capitalizes on the
integration of scientific and technological capabilities 7,78,

The stage of economic development of a country is influencing the nature of collaboration between research institutions
and industry. In developing countries, given the limited available funding at research institutions and the poor quality of
education, existing collaboration tends to be more informal and focus on entrepreneurship education; studentinternships;
and recruitment of university graduates as staff and researchers for consulting at industry. Since the research activity
of research institutions is less likely to lead to patents that can be commercially exploited, the focus is geared towards
building absorptive capacity to adopt and diffuse existing technologies. On the other hand, in developed countries, such
collaboration involves long term research partnerships to conduct frontier research; patent licensing; forming spin off
companies; entrepreneurship education; and participation in graduate programs and joint supervision of PhD work .

A number of barrier is affecting a successful research institution industry collaboration. This includes the fundamental
differences in the mandate and interest of each party. While industry is focusing on fast commercial results, researchers
are more concerned with research. In addition, industry favors delaying disclosure of information in order to maintain
proprietary control over new patents or products, and researchers are more inclined to publish their research results. There
are also challenges in relation to negotiating IPR and the ability to commercialize with appropriate returns.®°, 181,182 183.

While technology transfer through effective collaboration between academia and industry has to be strongly supported,
few concerns have been raised. One concern relates to the balance between short term technological advancements
and long term negative impact on innovation. Although collaboration results in technological advances, the tendency
to decrease information disclosure by industry leads to less data and information made available to researchers
and innovators, and therefor impact innovation on the long term. In addition, it may lead to possible reduction in
academic publications’ productivity of a research institution. And the second concern relates to the fact that, economic
incentives may cause universities to use overenthusiastic tactics to maximize profits, which is debated to be beneficial
to technology transfer. According to Wysocki '8¢, Columbia University, which is ranked as the university with the largest
amount of licensing revenue, is scrutinized for the aggressive legal practices it uses to extend its lucrative patents.

A successful collaboration has to support the mission of each partner. A crucial issue is the timely conduct of the
research and the development of the research findings . Government, particularly in developing countries, should
develop its policies and programs to support the more strategic long term collaboration between academia and
industry. This allows industry to develop a stronger innovative capacity building upon the capabilities, methods,
and tools of universities through joint projects and public-private partnerships. Short term collaboration tend to be
“on-demand problem solving partnership” with predefined results, which although beneficial, does not lead to the
ultimate goal of exploiting research for a tangible societal and economic impact .

3.7 Legal Framework

According to their level of technological capabilities and their perception on the IPR’s role in supporting or hindering
economic development, countries have different legal approaches to IP protection. A competitive IP law provides
scientists, researchers, and industry with the incentives to engage in important developmental activities that leads
to tangible impact. Strong IP protection is a necessity if a country is to compete in the global marketplace, wants to
attract FDI, and opts for utilizing emerging technologies as a tool for economic and social development.
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In most cases, developed countries have competitive legal frameworks that governs the whole STl ecosystem, and
supports an enabling environment. Consequently, industries get engaged in research projects with the confidence that
they can recover the investment in R&D by having a proprietary position that is generally achieved through the granting
of a patent. Ultimately, the output of research and technology development will contribute to economic prosperity.

On the other hand, generally speaking, developing countries do not have an efficient legal STl framework that provides
strong protection for inventions and encourages the sharing of new technology for the purpose of commercialization.

4. Future Scenarios

4.1 Future of Technology Transfer: A global perspective

The role of TTOs has evolved from identifying an innovation/invention of a research institution, protecting it, and
trying to link it with industry; to a more extensive technology development process. In such process, TTOs work start,
at an earlier stage, by identifying good ideas and support their development into prototypes. This requires additional
funds for financing the proof of concept and prototyping phases, to validate the commercial potential of research
results '®. Another expected change is geared towards forming longer term co-development and industry academic
alliances, rather than the traditional TTOs work on licensing patents and spinning out companies .

In is expected, in the next ten years, that TTOs in many countries will have a broader mandate than arranging for
licensing agreements. This will include, but not limited to: identifying good research ideas; fund management for
early-stage research; innovation and entrepreneurship education for faculty and students; local communities support
in relation to start-up activities; and forming co-development projects with other research institutions and industry ',

In this transformation process, research institutions management needs to recognize technology transfer as a
primary part of research management, which will require a new set of skills and expertise. As mentioned earlier,
technology transfer officers will have to be skilled to identify good research ideas with commercial potential, source
funding to support transformation of basic research into prototyping and commercial innovations, and manage the
sourced funds. They should be broad in their science knowledge, need to know about program management, fund
management, entrepreneurship, and marketing. In addition, a pool of experts and consultants to advise academics
at early stage of projects development, ensure sufficient projects progress and to increase projects attractiveness to
industry is essential %,

4.2 Driving forces

During the scenario building workshop, that was organized in support to the preparatory work of this chapter, eleven
driving forces, which are the visible patterns that are causing change, were identified by the participants. There are:
political will; availability and efficient utilization of funds; socio-economic situation; research institution - industry
relationship and industry engagement; legal framework; global competition; national security; society awareness;
human resources; major science and technology developments and their societal impacts; and market. Out of these,
three driving forces were considered more critical and influential for the technology transfer process and the whole STI
ecosystem in Egypt. These are: the availability and efficient utilization of funds; a legal framework; and the research
institution - industry relationship and industry engagement. The following sections analyze these critical driving forces.

4.2.1 Availability and efficient utilization of Funds

Egypt's R&D expenditure as a percentage of GDP is in continuous increase since 2008 (Figure 4). According to the
World Bank, in 2014, Egypt’s actual expenditure on R&D accounted for 0.68 % of the GDP ''. Furthermore, programs
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and schemes to support research, technology development, innovation, linkages between research and business
enterprises, and linkages between Egyptian researchers and international partners, are rapidly increasing. Over the
last few years, programs launched by of ASRT (Science and Technology Development Fund (STDF)), by MolFT, and
by MCIT increased the share of project funding in the total funding of public research 2. However, the percentage of
funds directed to technology transfer and technology commercialization needs to be significantly increased in order
to establish technology transfer as a robust, streamlined and impactful process; and to support the attainment of
the targets set by Egypt’'s Vision 2030. While increasing R&D expenditure is important, on its own, it is not enough
to enhance the quality of research, support technology transfer and commercialization, and improve the capacity
to innovate. What is missing for an effective technology transfer process, include: qualified human resources; and,
IP policies that encourage inventors, investors, and industry to collaborate on commercially viable research and
technology development projects.
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Figure 4, R&D expenditure as a percentage of the GDP, After WB, 2017

Although the government provides tax incentives on Research, Technology and Development (RTD) expenditures
to encourage companies to undertake research and innovation activities to develop technologies and services, the
contribution of companies in RTD activities is mostly intangible. Based on an estimate by the ASRT, in 2012, the private
sector’s contribution to the country’s research budget was estimated at 5% of the total budget. This low contribution
could be due to the fact that productive structure of the economy is composed of low research intensity firms and that
the assessment of research activities of firms is not a priority for the Government. Unfortunately, Egypt’s rank in the
company spending on R&D sub-index of the GCI has sharply decreased since 2010 9,'94,'%5, (Figure 5)
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Figure 5, Company spending on R&D for selected countries, after WEF, 2010- 2016.

192 Deniozos, D 2016 'ERAWATCH Country Report 2011 Egypt’. Available from http://www.kooperation-international.de/uploads/
media/ERAWATCH. Country.Report.2011.AEgypten.pdf. accessed on 20/6/2017.
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1% World Economic Forum, 2011- 2016, The Global Competitiveness Report.
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4.2.2 Research institution-industry relationship and industry engagement

Research institution-industry collaboration in Egypt is deteriorating since 2010. It moved, in this sub-indicator of
the GCI, from 120th to 137th rank between 2010 and 2016. There is no doubt that the 2011 political instability in the
country, and the associated economic challenges, had their impact on such collaboration.
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Figure 6: Egypt’s rank in university industry collaboration in
R&D sub index of the GCl compared to a number of countries, after WEF, 2010- 2016.

Links between industry and academia is characterized by a culture of distrust. While business leaders consider that
scientists are reluctant to share their results, unable to work under pressurized business time-scales, and aiming for
reputation and prestige rather than profit; researchers believe that business wants to, only, exploit them commercially.
In addition, the poor IP legal framework negatively influence the tendency of industry to get engaged into collaborative
projects with research institutions since such frameworks do not protect the rights of the partners. Moreover, industry
is characterized by its low research intensity, which makes its engagement into research more difficult, unless it sees
a tangible impact and clear benefits. From the research intuitions’ side, partnership with industry and transferring
research outcomes into tangible technologies, products, or services is not part of their assessment criteria. In addition,
research institutions are not allow the establishment of startups/ spin offs to commercially exploit the results of
research of carried out at their respective institutions. Therefore, researchers have no motive to collaborate with
industry.

4.2.3 Legal framework

Encouraging local technology development have a positive impact on productivity and growth. It was estimated that
IPR-intensive sectors account for around 39% of EU GDP and fill up 35% of all jobs . This requires, among others,
a protective and enforced IPR policy. However, while an IP policy has to protect the rights of innovators to gain
incentives from their innovations, and therefore encourage long-term growth, it has to be competitive enough, but
not too protective, which may lead to an inadequate dissemination of knowledge, and to a further decrease in the
advancement of innovation.

The legal framework and the IP policy governing technology transfer and the STI ecosystem in Egypt was discussed
in details in previous chapters. As indicated by these chapters, the Egyptian STl legal framework is characterized by a
weak and fragmented IP policy that is not enforced, a slow judicial system, and an absence of access to information

1% Furopean Commission, 2014, ‘Trade, growth and intellectual property - Strategy for the protection and enforcement of intellectual
property rights in third countries’. Available form http.//trade.ec.europa.eu/doclib/docs/2014/july/tradoc_152643.pdf




law '%7,'%8, This leads to an unfavorable environment, which discourages both the engagement of local and foreign
companies in public research. Further, it has been recently argued, that several Egyptian SMEs prefer to register off-
shore, and some venture capitals, such as Algebra, prefer to invest in those companies registered outside Egypt.

As shown in Figures 7 and 8, in 2010, Egypt ranked 58th in the IPR sub- index of the GCI better than India, Brazil and
Turkey. This has seen a sharp deterioration in 2016, with the ranking of Egypt jumped to 124. For the PCT patent
application sub-index, while Egypt maintained a relatively stable rank since 2012, it is lagging behind Brazil, India,
Malaysia, Turkey and China.
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Figure 7, Egypt’s rank in the IPR sub index of the GCI
compared to a number of countries, after WEF, 2010- 2016.
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Figure 8, Egypt's rank in PCT patents sub index of the GCI

Due to the importance of the legal framework for efficient technology transfer and the NIS at large, a stand-alone
study was dedicated to this issue as part of this ESCWA project .

197 Radwan, A 2015, Analytical view of national ST system. United Nations Economic and Social Commission for Western Asia,
United Nations Economic and Social Commission for West Asia (ESCWA).

1% Haddara. H 2016, ‘Policies for the Establishment of an Efficient System of Innovation and Technology Transfer in Egypt’. Economic
and Social Commission for Western Asia, United Nations Economic and Social Commission for West Asia (ESCWA).

%9 Adris, A, 2016, Towards a national technology transfer program — A study of legislatives and activation roadmap. United Nations
Economic and Social Commission for Western Asia, United Nations Economic and Social Commission for West Asia (ESCWA).
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4.3 Developed Scenarios

Three scenarios will be developed: the Business As Usual (BAU) scenario, the Pessimistic/Worst Case scenario, and
the Desired/Optimistic scenario. The BAU assumes the continuation of historical trends into the future, with a structure
of the system remaining unchanged or/and responding in predetermined forms. The Pessimistic/ Worst Case scenario
was selected to illustrate the consequences and impact on the socio-economic development of the country, if proper
attention was not paid to, and actions were not taken to, foster technology transfer. The Desired/Optimistic scenario
articulates a vision of what is desired in the future. The three scenarios are introduced in the following sections.

4.3.1 Business As Usual (BAU)

While the current Egyptian STl system has a number of technology transfer and technology commercialization success
stories, there is still a need to establish a legally competitive and enforced systematic process, to produce the required
critical mass of commercial-targeted research, and have a tangible impact on the industrial sector and the socio-
economic situation of the country. The presence of such success stories is enough reason to look through the existing
challenges and obstacles facing the transformation of research into valuable technologies/ products. In the BAU
scenario, the current trend is continued. Consequently, research work, which will complete the cycle of innovation and
reach the end users, will be limited, and most of the funds spent on research will be unexploited.

This will further weaken the relationship between industry and academia since research, which sometimes is conducted
based on a clear demand from the market, is not put into implementation; consequently industry will be less willing
to be engaged in research projects, and will keep relying on old technologies that will limit its competitiveness. In
addition, researchers and innovators, will not be eager to collaborate with industry due to the same reason, combined
with the absence of incentives in such collaboration. This will greatly affect the operations of the TICOs, as well as
their overall performance, since they will be challenged to find research work that meets the needs of the industry,
which is not interested in utilizing research outcomes. TICOs will lose an important channel not only for their potential
revenue streams, but also for the support it could provide for solving social and economic challenges of the local
communities and the country at large. Moreover, well-qualified human resources will seek other job opportunities in
a more efficient ecosystem, which will further weaken the TICOs as part of weakening the whole STI ecosystem.

4.3.2 Desired/ Best Case Scenario

Two assumptions were made as the base for this scenario: an increase in STl funding that will be efficiently utilized;
and the articulation and enforcement of a competitive legal framework that enables, empowers and protects the rights
of the different stakeholders of the STl ecosystem. Funds will be utilized, among others, for qualifying TICOs' staff, who
will be able to work with industry and other stakeholders on developing technology-industry roadmaps, and guide
collaborative research between industry and research institutions, and therefore guarantee a market for research
outputs. In addition, such qualified staff will be skilled to apply for and receive grants from various funding agencies
and other institutions including industry. Therefore, in the presence of a competitive legal framework, industry,
innovators and researchers will be encouraged in a collaborative environment that protects the rights of all partners.
In such an environment, industry will not only be encouraged to engage with academia in joint research projects, but
will also initiate collaborative projects with research institutions, in order to become more competitive and profitable.
This will lead to a tangible impact of research and technology development on both society and economy, and Egypt
will have higher ranks in global innovation indices, and therefore meets the targets set by Vision 2030.

4.3.3 Pessimistic/Worst Case Scenario

Finally, this scenario is based on the assumption that the legal framework governing the STl ecosystem stays weak.
This will discourage the collaboration between industry and academia. The widening gap between industry and
research institutions will weaken the industry, which will keep relying on obsolete technologies and therefore will
become less and less competitive and productive. A weak legal framework will also influence the efficiency of funds
allocation and utilization, which will affect the capacity building of, among others, personnel working in the field of
technology transfer and STl at large. This discouraging environment will force the already limited qualified personnel
to look for better opportunities outside the country, which will further contribute to creating a more discouraging
environment, and this lead, as expected, to a vicious cycle. Moreover, investors, seeking strong protection of IPR, will




favor investing in companies which are registered outside the country. This will influence the decision of startups
and SMEs regarding their registration and consequently, the impact on the economy will be severe. Such scenario
will lead to failures in the industrial sector, and consequently will have its negative impact on economic and social
development. Egypt's rank in the global GCI and innovation indices will continue to sharply increase.

5. Roadmap for the TICOs

In order to attain the articulated desired scenario, a number of non- traditional strategic directions and bold steps are
required. A roadmap to support the direction towards the desired future is proposed in the following sections. While
it is more suitable that each TICO articulates its vision and mission; and identify a relevant set of objectives, execution
and sustainability plans, within the context of the geographical area and the competencies of its respective entity,
proposed vision and mission as well as a broad set of strategic objectives are proposed in relation to the desired
scenario and in order to guide the roadmap.

5.1. Vision, mission, and strategic objectives

Vision:

TICOs are Egypt’s points of reference for industry research base partnership and commercialization
Mission:

To maximize the social and commercial impact of Egyptian research outcomes.

Strategic objectives:

When drafting the strategic objectives of the TICOs, a differentiation has to be made between the TICOs’ central node
and the TICOs themselves.

For the central node, the main goal is to empower the TICOs to be established as efficient and productive independent
offices. Other objectives include: providing adequate oversight and guidance for the TICOs through developing and
availing practical guides, and model agreements and contracting instruments. These will also target businesses
willing to approach research institutions; supporting, developing and building the capacities and capabilities in the
knowledge transfer system, to deliver a first class service to business and to research the community; enhancing the
technology transfer profession, through the provision of technology/ knowledge transfer professional development
courses in cooperation with internationally recognized organizations; availing information on national priorities,
strategic directions, local challenges and other important subjects through the TICOs to guide research and
technology development at research centers; reviewing, recommending and implementing changes to the way the
country approaches IP in collaboration with various stakeholders; investigating and promoting opportunities for
complementary technologies, by working with TICOs to investigate options for coordinating complementary patents
and/or innovations and outreach for commercialization opportunities; facilitating communication and promoting
knowledge exchange between different stakeholders including TICOs, businesses, investors, and others; raising
awareness for research institutions’ top management and decision makers on the social and economic benefits that
can emanate from technology transfer from their institutions; raising awareness among research community and
professionals on the importance of patents and commercialization of their research results; and, reviewing, surveying,
and assessing the economic and social impact of technology transfer, in general, and TICOs outcomes, in particular,
on the national level.

As for the TICOs, the main goal is to enable business to leverage the commercial potential of research and innovation
conducted at research institutions, through connecting businesses with cutting-edge research, expertise and
opportunities for achieving social and economic benefits. Other objectives include: developing and streamlining
policies, procedures and processes along the technology transfer path; facilitating the development of IP policy of the
research institution and supporting IP management; identifying research ideas that have commercial potential, and
securing funds for their proof of concept and prototyping phases; securing funds through national and international
grants; strengthening marketing and communication of research and innovation, and establishing relationships with
firms and community actors; providing assistance on all areas related to entrepreneurship and IP; generating income
for respective research institutions and collaborating partners through net royalty, funding overheads, and consulting
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opportunities; facilitating the creation of research institution and/or researcher connected companies; reviewing and
reporting on outputs and outcomes of the technology transfer process on the institution level; and providing services
and consultancies on social innovation and entrepreneurship to the local community and the society at large.

5.2 Role of the TICOs

In a country like Egypt, with several socio-economic challenges, the role of TICOs has to be geared toward “the
contribution to enhancing the country’s socio-economic situation through supporting social innovation over the next
15-20 years”. Focusing on effective, efficient, sustainable solutions to a societal problem creates value to society
rather than to private individuals. Such focus does not mean limiting the work of TICOs to only social innovation,
but to give it a proper attention. The role of TICOs affiliated to public research institutions is to contribute to local
economic and social development. While few TICOs affiliated to private institutions may set commercial profit-making
as their target, they will still contribute to a better socio-economic situation.

As discussed earlier, the role of the TICOs’ central node will revolve around providing TICOs with proper guidance
regarding their processes and operational methods. In addition, the central node will support the capacity building
processes of TICO's staff through the provision of professional trainings, workshops, and other learning and e-learning
resources. Moreover, it may provide technical assistance in specific areas, such as legal services, upon the request
of the TICOs. One of the responsibilities of the TICOs’ central node is to maintain a dynamic environment through
networking, alliances, and continuous communication among the TICOs and between them, industry, and investors.

5.3 Organizational structure: establishing Joint TICOs

It is recommended that ASRT adopts the joint TICOs model and establishes regional offices to serve several research
institutions located within the same geographical area. Such offices may also focus on a specific technology or
number of technologies, including water technologies, renewable energies, pharmaceuticals, and food industries, and
not to spread themselves thin. This will consolidate the efforts, optimize the use of available resources, and support
creating a critical mass of research work. Small size research institutions may not generate sufficient work to justify
the creation of a specialized office. Research institutions, producing a large size of research work with a commercial
potential, may have their own TICOs, or may be selected as a regional office. For example, the Agriculture Research
Center (ARC), and CMRDI which have a large load of research work in specialized areas, can have their own TICOs
or may be assigned as regional offices with a special technology focus. This model should capitalize on the already
established 42 TICOs, where some of the offices can be selected as regional ones based on the size of their research
work, their proximity to industry and market place, their diversity of revenue streams and availability of funding, and
their competent human resources.

This model may be challenging in some cases, where researchers may claim that the regional TICO pays more
attention to the research work from the host institution, and regional TICOs may tend to establish closer relationships
with researchers at the host institution than those affiliated to other institutions served by the same TICO. Therefore,
the model for establishing regional TICOs has to be flexible enough, to allow for the establishment of regional TICOs,
which are independent of research institutions. They could be established as NGOs or service providers for specific
regions and/or sectors.

Adoption of the joint TICOs model will help in overcoming a number of challenges, including the lower efficiency of
technology transfer process from research institutions located at remote areas compared to those located at more
supportive ecosystems. While research conducted at those institutions located at border governorates and Upper
Egypt may be of high quality, it may not be commercialized due to various reasons, including, the absence of a
dynamic entrepreneurial ecosystem and proximity to industry at such remote areas. In addition, the cost of operating
a TICO is an issue of concern in all offices affiliated to Egyptian research institutions. Directing financial resources to a
lower number of TICOs will allow: a better utilization of the available funds to attract well qualified personnel through
proper salaries; an enhancement of capacity building programs; and a provision of patents costs. Moreover, the lack
of skilled human resources in areas related to technology transfer, IP protection and commercialization, is a critical
issue due to its direct impact on the success of a TICO. Therefore, it is more efficient to assign the limited number of
qualified personnel to the regional offices, and to serve as many researchers and innovators as possible.

Groupings of TICOs will also have a number of advantages that, together, contribute to a better efficiency of the
technology transfer process. This approach will allow potential licensors to have fewer places to visit and to establish
relationships with. Furthermore, they will be able to easily identify institutions that produce technologies that may




serve their needs. In most cases, remote research institutions are less likely to be frequently visited by industry
representatives. In addition, the combination of technologies is usually more valuable to a licensor than a single
patented invention, and these requirements will be addressed by a regional office that serve different entities, than by
a single TICO serving only one entity. Moreover, TICOs will be able to better advise its member research institutions
on the patent that is more likely to be commercialized, as they will be in contact with a larger receiving marketplace.
This will help in minimizing patents which do not have commercial potentials.

5.4 Financing model

As discussed earlier, only few TTOs are able to be self-funded, and these TTOs take at least a decade to develop
enough royalty revenues to be financially sustainable. It was also discussed that many governments financially
support technology transfer through diverse mechanisms. It is therefore important to keep in mind that, the mission
of TTOs is to move research to the public; and being financially self-sustainable is not, and should not be part of the
equation. Therefore, government financial support through ASRT should continue to partially fund TICOs' operating
costs. On the other hand, TICOs have to capitalize on a wide range of revenue streams to achieve enough income.

Most TICOs follow a model of generic budget items and use a number of potential funding sources. While the main
general budget items are operating and patents costs, the sources of funding include: research institution funding;
governmental grants and funding schemes; international grants; research contracts; license fees and revenues;
consultancy and services. It is important to note that TICOs should focus on the mechanisms which will take things
forward depending on the specific technology and situation.

5.4.1 Government Support
National Patent Fund

A National Patent Fund (NPF), should be established by ASRT and managed by TICOs’ central node, where TICOs can
apply for a grant to financially support the entire cost of patent protection. The fund should only support inventions
which are deemed important to the country’s national sovereignty and to social and/or economic development.

A National Patent Committee (NPC) should be formed by ASRT and include all concerned stakeholders including, but
not limited to, ministries, industry, and investors to decide on the inventions to be submitted to the NPF and their
suitability in relation to national sovereignty. In addition, NPC should regularly review inventions which were not
patented by their respective institutions, and decide whether ASRT should fund a patent for an invention based on its
importance to national sovereignty or social and/or economic impact. In both cases, the patent has to be assigned to
the Government and royalties are to be shared with the inventors and the respective research institution.

Technical Assistance Grant

TICOs’ central node should form a network of experts with diverse expertise in areas related to technology transfer
such as legal affairs, technology assessment, production, and technology commercialization. TICOs which lack the
financial resources and/or skilled human resources for a specific task, can request an expert in the required area.
These services could be financed through the Technical Assistance Grant (TAG) launched by the central node. This
will partly relieve the financial burden on the TICOs, which do not need to hire full-time staff to cover these occasional
expertise.

5.4.2. Licensing and Startups

TICOs must be allowed to establish startups and spin offs from research inventions. Establishing such firms is deemed
as a more economically beneficial way for research institutions to promote innovation than simply trying to patent
inventions. The default setting for TICOs should not focus on few potentially high-value patents, but rather on the
majority of inventions and innovations that can be commercialized through licensing and establishment of startups
and spinoffs. Great attention should be paid to the establishment of those firms which, utilize social innovations to
achieve social and economic benefits to the local community, and economic benefits to the research institutions.

ASRT should establish a Startup Support Fund (SSF), which will be administrated by the TICOs’ central node, to
provide grants for the TICOs to fully or partially cover the cost of establishing and operating startups. For the SSF to be
effective, TICO's organizational capacities, to support entrepreneurial efforts of their faculties by providing business,
legal and marketing support, will need to be built. In addition, TICOs have to partner with local business incubators,
angle investors and capital investors to support the establishment of such firms technically and financially.
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5.4.3 Commercializing innovations

The scope of the TICOs have to be broadened by encompassing innovations, which may not be patented, but
still represent novel approaches and advancements that can be commercialized. TICOs should capitalize on those
innovations, and consequently the nature of the technology transfer process will be changed. Rather than focusing
on IP protection and licensing, a broader perspective of how to disseminate innovation will be needed, and this
means thinking beyond traditional licensing. In addition to establishing startups, other mechanisms to commercialize
innovations have to be utilized. These include: training, mobile apps, non-software copyright materials, clinical
programs, and educational tools. Such mechanisms could be transaction-based technology portals, app stores,
publication downloads, etc.

5.4.4 Consulting services

TICO'’s revenue streams should include, in addition to offering consulting services to industry, paid services for
supporting entrepreneurs and innovators from outside the borders of the research institutions and granting them
access to the entities’ facilities. The number of organizations that fund innovation and entrepreneurship is in a
continuous increase, therefore, TICOs should work on being their main consulting agency.

5.4.5 National and International Grant

GICOs should not only disseminate information on the available grants for national and international projects, but
should also be engaged in proposal writing. Proposals must be approved and submitted by the GICO as the only
contact point between a research institution and funding agencies. For “proof of concept” and “prototyping” projects,
the TTO function of the TICOs must approve them for funding before they are approved and submitted by the GICO.
In addition, GICOs have to apply for grants for supporting capacity building of TICO's staff, for providing technical
support in specific fields, and other related subjects.

5.5 Industry academia relationship

Unless there is effective policies by the government and research and educational institutions, the strengthening of
industry academia collaboration will not be realistic. Several programs and initiative including an Industry Academia
Collaboration Fund, Faculty for Factory, and innovation funds were launched, however their impact are still intangible.
The main reasons for this is the absence of a holistic vision for what needs to be achieved and the lack of policies to
support industry academia collaboration. There is, therefore, a need to support long term co-development strategic
partnerships between industry and research institutions, and to avoid the focus on short term collaboration only. The
latter, although important, cannot lead to a continuous effective technology transfer.

In order to achieve this goal, the following directions and programs are recommended:

To make research institutions top management industry academia collaboration a strategic top priority for their
institutions;

To develop a national plan for the establishment of Science and Technology Parks, in line with a national plan for
technology development of certain sectors - such sectors should be associated with those served by the regional;

To launch long term co-development projects between academia and industry consisting of interconnected
initiatives. The first initiative is concerned with the involvement of industry in curriculum development in order
to direct education towards the real needs of industry. The second program is the Technology Roadmap Fund,
which supports consortia from industry and academia to develop technology roadmaps for specific technologies
and through the complementary Industry Academia Technology and Innovation Fund. Both funds may start with
a small share from the industry in order to encourage their participation. However on the long term with the
realization of the impact of such collaboration, industry’s share has to be the largest;

To establish an Industry Incubation Fund. The main goal of this fund is to encourage industry to establish incubators
along their supply chain. While it might start with a minimal share from the industry, this share will increase upon
the success of the program when industry realize its impact on their productivity. The details of this program has
to be carefully drafted to guarantee the rights of innovators and entrepreneurs.

The launch an Industry Internship Program. The program consists of 3 complementary phases. Upon the
completion of an internship at industry, a student has to conduct the graduation project in relation to the acquired
skills and competencies, to address a specific need of the industry. The supervising team of these projects mus




include members from that particular industry. Based on the industry feedback, such graduation projects may
move forward in collaboration with research institution, through a supplement grant by the government.

To revive the Faculty for Factory program to offer sabbatical leave to members of research institutions in the
industrial sector. This policy has to be further developed to be a requirement that every faculty member spends at
least one sabbatical leave in an industry;

To form a steering committee for each TICO to involve experts from the industrial sectors, company executers,
academics, and investors;

To develop an attractive tax incentives for industry to perform R&D in collaboration with research institutions;

To create the position of Adjunct Professors from industry to involve well the qualified personnel from the industrial
sector; and,

To recognize good work between academia and industry through an annual award.

5.6 Human Resources and Capacity Building

The lack of a critical mass of skilled technology transfer staff, and the insufficient funding for hiring and retaining
qualified human resources, are among of the greatest challenges to technology transfer. Both issues have to be
seriously addressed if an efficient technology transfer ecosystem is to be built.

Capacity building initiatives are highly required to equip technology transfer staff with the required skills. Such
initiatives should not be perceived as the exclusive responsibility of research institutions, but rather national initiatives
across the country. ASRT, through the central TICOs’ node, can play a crucial role in this regard through different
mechanisms as follows:

Collaborating with Alliance of Technology Transfer Professionals, to qualify a number of technology managers to
be Registered Technology Transfer Professionals;

Providing capacity building programs to the TICOs’ staff in cooperation with reputable organizations;

Developing technology transfer training programs for engineers, scientists, and lawyers in order to create a pool
of specialists;

Connecting the TICOs with learning resources across organizational boundaries through networks, publications
and professional contacts;

Establishing an e-platform for IPR and technology transfer resources: featuring the latest IP management trends
and developments; networking opportunities for IP and technology transfer managers; and exchanging knowledge
and experiences;

Collaborating with similar entities in developed countries, as well as those countries which utilized technology
transfer to achieve remarkable economic and social development, to offer internship opportunities for TICOs’ staff
at the foreign TTOs;

Introducing IPR and technology transfer courses at universities through Training of Trainers programs; and

Enhancing entrepreneurship by introducing entrepreneurial classes and entrepreneurial skills development
initiatives and programs, as part of cross-disciplinary curricula, across all academic programs in general, and in
particular for engineering and business programs at universities.

On the other hand, insufficient funding, which limits the ability of research institutions to offer competitive salaries to
hire technology transfer managers and staff, who have the appropriate mix of skills and experience, can be overcome
through the following:

Integrating reasonable salaries for the staff within the budget allocated to the TICO by the respective research
institution;

Providing a number of costly services through TAG and NPF, as suggested earlier, to relieve a financial burden from
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the research institution, and therefore offer better salaries to the TICOs' staff; and

Enablingthe TICOs to reward their staff through financial and career path incentivesin relation to their achievements.

5.7 Trust building and awareness raising

As reported by several TICO’s managers, there is a real challenge in getting researchers to disclose their research work
and/or ideas. This is due to either a prevailing culture of distrust that TICOs’ staff may misuse the information, and/or
misunderstanding of the role of the TICOs and the benefits of information disclosure and the subsequent technology
transfer process. Therefore, there is a need to work on two parallel tracks. The first is to build trust between TICOs'
staff and researchers and innovators, and to encourage the latter to disclose their inventions and ideas and be willing
to commercialize their research outputs. And the second track is to raise awareness of the importance and benefits
of technology transfer for research institutions and the country at large. The relationship between researchers and
TICOs' staff can be strengthened through various activities, including:

Organizing regular workshops and events to raise awareness on the importance of the stages and procedures
required for technology transfer and commercialization;

Responding to all the concerns of researchers regarding the licensing of their inventions;
Regularly presenting TICOs’ success stories to researchers and innovators; and
Providing adequate support to researches and innovators throughout the various stages of collaborative work.

Awareness raising should be carried out by the TICOs on different levels. While TICOs' central node should focus on
the national levels, TICOs will focus on their respective research institutions and local communities. The following are
suggested actions:

On the national level and targeting the public, the TICOs' central node should arrange for programs to popularizing
information on IP and technology transfer through the media. This has to capitalize on the ongoing Cairo Innovates
TV program run by ASRT, in cooperation with the Egyptian Radio and Television Broadcasting Authority, to promote
a culture of STl through a national scale innovation competition;

Collaborating with the Ministry of Education to develop IP courses, and introduce the concepts of technology
transfer at preparatory and secondary schools;

Organizing public events and launching initiatives to raise awareness on innovation, entrepreneurship, protection
of IP, and technology transfer at the local community level. This should be integrated with information sessions on
the services that could be provided by the TICOs to support innovators and entrepreneurs outside the borders of
research institutions;

Demonstrating the importance of technology transfer to the top management at research institutions through real
success stories; and

Capitalizing on the science week event held by ASRT, and broadening its activities to be conducted in parallel at
all Governorates in Egypt, and reaching out not only for university students and researchers, but also for school
children and the community at large.

5.8 Technology Transfer Process Automation

In order to streamline, facilitate, expedite and support well informed decisions for technology development, transfer
and commercialization, system automation is needed as follows:

Online platform for the TICOs' central node as a hub that provides information on technology transfer in Egypt.
This platform should be linked with the individual portals of the TICOs; Egyptian Patent Office; Egyptian National
Scientific and Technical Information Network; the industrial council for technology and innovation and its affiliated
ETTICs; and investors and funding agencies. A compiled database on innovations, inventions, innovators, and
inventors is to be part of this platform. In addition, data on capacity building programs, available grants, supporting
materials and guidelines for the entire technology transfer process have to be available through the portal. A




module to automate workflow and communications between the TICOs’ central node and the TICOs has also to be
embedded in the platform.

Online portals for each individual TICO, to make information on innovations and patent portfolio of its respective
research institutions broadly available to investors, industry and all stakeholders. The system should allow for an
online application for innovations available for licensing. This will streamline and simplify the processes, which
saves time and money for businesses. Other services/consultations provided by the TICOs should be available on
the portal and consultation requests can be submitted online.

Internal system automation for the TICOs. The use of a customized software to manage each stage of the innovation
supply chain and IP commercialization, from initial invention disclosure through licensing agreements and revenue
distribution will enhance the efficiency of the TICOs. In addition, it can help TICOs’ managers to reduce compliance
risk and maximize financial impact by easily tracking the critical activities of the office. The automated tool should
cover the entire technology transfer process through different modules, as follows:

Inventor portal — It allows inventors and innovators to submit invention/innovation disclosures online and
communicate with the TICO’s staff. This module will be particularly important for regional TICOs as well as
innovations from outside the research institutions, to ease their communication with the TICOs.

IP management - This module provides full lifecycle management for IP assets including patents, trademarks,
and copyrights. It should also allow for recording key dates, legal information, patent genealogical tree, expenses
versus budgets, and other essential steps.

Agreement module - It supports technology transfer managers and staff to manage all types of agreements and
ensure that all details are recorded including terms negotiated. It also supports them in ensuring the agreement
obligations are met by executing the agreement against agreement’s records, and create records of milestones
and reports.

Financial module - It concerns the automatic scheduling of due payments, and speedy generation of invoices
and financial statements. It also supports the staff by calculating monies owed based on predefined policies,
generating reimbursable expenses for agreements, tracking revenue distribution, and creating expense budgets.

Management and reporting module - To help a TICO’s manager to effectively manage the work, a management
module should be part of the automated system to help with various tasks including: reminders for office day
to day tasks and actions; progress reports; etc. This module will also support the TICO's staff to make informed
decisions by analyzing data and providing key statistics and trends to track all aspects of a TICO’s portfolio.

Integrated marketing automation system: As part of the automation process, the use of integrated marketing automation
system, including Customer Relations Management (CRM), events, and mailings, proved to have a remarkable impact
on technology commercialization and licensing. Many US universities reported 3.5 times an overall more licensing
revenue, and on average 24% more revenue per license through using such system to manage their pipeline of
opportunities 2, The system helps technology transfer officers develop targeted outreach plans through gaining
clear insights into potential customers and therefore focusing on pursuing the best deal possible. The existence of
systematic processes through the use of CRM and event management tools, in addition to invention disclosure and IP
management, saves time and helps focusing on the right activities: it finds the right licensee for the best opportunity
per license, and utilizes online patent marketing and therefore supports successful licensing.

5.9 Trend analysis and roadmapping

While most of Egyptian research institutions are working according to a “technology push” approach, a “market
pull” one has to be the prevailing approach due to the limited financial resources; and the need to focus on utilizing
technology transfer and innovation for solving particular challenges facing economic and social development. This
dictates the requirement for analysis of expected market needs.

Developing technology roadmaps and performing technology future trend analysis are not part of the TICOs'
mandate. However, technology transfer managers have to be fully aware of such trends at potential markets, which
is an important aspect for the success of technology transfer and commercialization, as it directs research work and
technology development, and supports the related workforce. Information on future trends, strategic directions, and
national priorities, should be availed to the TICOs' staff through the TICOs' central node. It is the responsibility of this

200 | owe, R 2016, ‘The Hidden Results: Why Some TTOs Reported 46% More Licensing Revenue in the AUTM Survey’.
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node to establish collaboration with organizations specialized in future studies and technology roadmapping (e.g.
future studies and risk management council affiliated to ASRT) to keep updated with latest national, regional, and
international technology trends and future market needs.

TICOs are mandated to inform researchers at their respective institutions with such directions and trends. In addition,
TICOs may request the support of the central node to launch a particular futuristic study in collaboration with industry.
Areas of research and technology development identified as an output of such studies may be funded as collaborative
projects between the TICOs and industry. This will not only guide research and technology development, and
guarantee a market for the conducted research, but also will have a positive impact on strengthening the relationship
and building trust between industry and academia.

5.10 Networking

Effective communication is one of the elements of a successful technology transfer process. The TICOs' central node
has to play an important role in this regards through the following:

Establishing the Egyptian TICOs Network (E-TICON), capitalizing on the ENIT, in order to:

- Increase the effective communication among TICOs across various research institutions with a view to
leveraging limited financial and human resources;

- Integrate and strengthen country level activities through information sharing and joint activities, therefore
improve the efficacy of the overall technology transfer process;

- Provide a platform for multilateral approaches and consistency in technology transfer;
- Organize networking events and regular meetings with investors, industry and business; and
- Support the organization of training seminars.

Organizing regular meetings for the TICOs to take place at different offices for exchanging views, experiences and
disseminating best practices;

Establishing the Arab Region Technology Transfer Association to enhance communication across the Arab region
and open new opportunities for Egyptian technologies;

Establishing relationships and alliances between the E-TICON and similar regional and international networks such
as AUTM, the European Technology Transfer Offices circle, Technology Transfer Summit Global Initiative, etc.; and

Supporting participation of research institutions at conferences and exhibitions, directed to industry, investors and
business.

5.11 Policies and legal framework

Policies, rules and procedures for all the functions performed by the TICOs are critical for the success of a technology
transfer process. An operational manual for the Egyptian TICOs was already developed as part of this ESCWA project .
In addition to this operational manual, TICOs have to:

Support the development of IPR Policy. The TICOs have to facilitate the development of clear, transparent and
competitive IP policy for their respective institutions. In general, and in order to support an effective technology
transfer process, and within the framework of the national policy, the IP policy should consider the following
directions:

- Allow TICOs to establish start up/spin off companies for academic researchers. Respective research institutions
should be entitled to acquire shares in such companies.

- Encourage researchers and innovators to get engaged in technology development and technology transfer
through a set of incentives related to both academic career and profit sharing.

200 Aboulnasr, T, 2017, National Technology Transfer Operational Framework. United Nations Economic and Social Commission for
Western Asia, United Nations Economic and Social Commission for West Asia (ESCWA).




- Strongly protect the rights of the different stakeholders. However this does not depend only on the research
institutions’ IP policy but also on the national IP policy and its enforcement, as well as, on the judicial system.

- Adopt the Easy Access IP strategy. For an IP with expected costs exceeding its revenues, and if the invention
is not deemed important to national security or to social and economic development by the National Patent
Committee, and if the researcher is not interested in registering a patent for his invention, that IP should be
given for free for whoever is interested in developing it. This may lead to new collaborative projects, which
may not have happened without the free IP license. This Easy Access strategy was adopted by 25 universities
in Europe, Canada and Australia, and it proved to be successful, in opening more cooperation channels and
conducting joint projects 2°2,

Develop an Inventors Guide to Technology Transfer (IGTT), which covers all issues related to the technology
transfer process at a specific TICO, and answers the frequently asked questions by researchers and innovators.
The guide should introduce the technology transfer process and innovation cycle; IP ownership; invention and
technology disclosures; patents and other IPR; marketing of inventions; licensing; startup companies; and royalty
distributions. Regular information sessions to researchers and innovators must be conducted in connection with
the guide;

Clearly define conflict-of-interest and identify potential situations and actions to be taken; and

In order to support the work of the TICOs, it is extremely important that research institutions streamline the IP
management and commercialization process only through the TICOs. This has to be clearly stated in the IGTT.

5.12 Monitoring and Evaluation

Indicators and evaluation approaches used to measure the impact and performance of the TICOs have to be developed
in relationship to the TICOs" mandates; respective institutions’ IP policy and strategy; and business and operational
models. While various approaches can be used for the assessment of the TICOs (including peer review by an expert
panel of assessors; beneficiary surveys, economic methods such as cost benefit analysis etc), the use of quantitative
indicators is the most commonly used one.

Performance of the TICOs needs to be measured at the different stages along the technology transfer path; and output
indicators must be measured in relation to input indicators. Therefore, for example, research expenditure, which is an
input indicator, has to be linked to the output of the TICOs in the form of patents, licenses, start-ups; etc. In addition,
since IP management activities may be a lengthy process, TICOs performance has to be assessed through in-process
measures linked to the stages reached.

A long list of indicators to assess the TICOs can be developed. The list may include; number of provisional patent
applications; number of Egyptian patent applications granted; number of international patents, trademarks, registered
designs; number of PCT applications submitted; royalty payments and license fees; number of established firms;
number of research contracts secured; number of new products, processes or services introduced into the market; and
number of technology transfer opportunities under negotiation. However, each TICO has to determine the relevance
of the various indicators for its own particular use, and develop its own list of performance indicators. Furthermore,
and for the purpose of benchmarking, TICOs’ central node has to identify few indicators to be considered by all TICOs.

Itis important to note that the implementing of a robust Monitoring and Evaluation system requires leadership support
and commitment from the research institutions top management, a culture of accountability, knowledgeable TICOs’
staff, and strategic alignment with the objectives of the research institutions.

202 Fishburn, CS (2014, * Tables turning for TTOs. Science business exchange’ 7(3). Available from https.//www.nature.com/scibx/
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6. Success stories

There are a number of success stories for technology transfer in Egypt, where different stakeholders, including
government, private sector, and NGOs are involved. This section presents few examples to demonstrate the existing
potential for utilizing research outcomes for the benefit of society.

6.1 Greywater Treatment and Recycling

Based on a desk study conducted by the Projects Developments and Scientific Research Technology Center (R&D
TECH) and funded by German Development Agency (GlZ), a software for the cost analysis of gray water treatment
systems was developed.

In 2013, a continuation project was funded by Misr Elkheir Foundation (MEK), the only NGO which funds STI with
focus on social impact, to implement a prototype for grey water recycling at Upper Egypt. The “Greywater Treatment
and Recycling Project” aimed at re-using the water at mosques, schools, and water closets for irrigating gardens. The
project managed to recycle almost 90% of the water used at mosques. Based on the success of the prototype, MEK
along with R&D TECH signed a protocol with New Urban Communities Authority for applying the greywater systems
in new cities, and two units were installed in 2015. Furthermore, in 2015 and 2016, MEK and ASRT jointly funded the
implementation of three units with an enhanced compact unit design; installed 17 units; and developed a new model
which integrates the recycled water with an aquaponics system.

The project which spans the whole innovation cycle, from basic research to a mature technology in the market, is a
successful technology transfer example where private sector, government and NGO's are involved.

6.2 Diagnosing hepatitis C

A group of AUC researchers developed an innovative diagnostic kit for RNA-based pathogens and directed their
proof-of-concept development towards diagnosing hepatitis C, a virus that is severely affecting public health in Egypt.
The technology was one of the first technologies that were disclosed and handled by the AUC TTO. The research team
showed interest in spinning out the technology and starting up their own business to bring the technology to market.

The TTO worked with the research team to help build an understanding of the new process, and identified a seasoned
entrepreneur and angel investor to join the team, as the CEO. With a complete team, the startup, D-Kimia, was ready
to negotiate an exclusive license agreement, which was a first for AUC, and arguably in Egypt, to license university-
owned IP to a university spin-off. The startup, in coordination with AUC, went on to file the primary 3 AUC patents in
over 9 jurisdictions around the world, including Egypt, the US and Europe. The team is currently working on product
development and optimization of the diagnostic solution, as well as compliment their core product with diagnosis
handling solutions. Being AUC'’s first technology out-license and first spin-out, this case was instrumental in helping
the TTO to make their case for shaping many internal policies and procedures, towards having a conducive and
encouraging environment for researchers to consider, and pursue commercialization of their university innovative
research.

6.3 Solar energy powered cold storage system

A group of AUC researchers from the mechanical and petroleum and energy departments identified a local challenge
that was facing fishermen in the Halayeb and Shalaateen area, near the Egyptian Sudanese boarders. Rural fisherman
villages, although rich in aquaculture, very little economic returns are realized from their regular catchments due to
poor ability to transport their catchment in the summers without rotting, and therefore severely limiting their access
to remote and lucrative markets. Upon successful award of a grant from ASRT, the team developed a system that
employed various energy conscious features that allowed for a completely off-grid solar powered solution to be
realized. The system offered the fishermen cooled storage space that produced sea water ice using solar power to
preserve the fishermen’s catchment for a period of time, which is enough to ship larger quantities to bigger markets.
The team was able to, with the support of the ASRT along the project, develop, test and deliver the solution to site and
see the system in use by local fisherman.
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6.4 Patient Monitor Device

Funded by ASRT, a patient monitor device was developed by BioBusiness startup. The Patient Monitor (BioMon 2501)
device was manufacturing to be used at the intensive care, surgery and emergency departments of hospitals. The
device measures several physiological parameters. In order to be able to compete with similar imported devices,
the device was labeled with the European Conformity mark (CE MARK); and is priced very competitively. The local
manufacturing of the devices presents several advantages: saving foreign currency; availability of spare parts; and
ease of repairs and maintenance. Furthermore, it is believed that the devise has exports potentials.

6.5 Re-shrimp

Re-shrimp is an emerging biotechnology company which focuses on producing valuable materials from the chitosan
(a substance that can be extracted from shrimp shell waste). Given the breadth of chitosan/chitin applications, in
collaboration with local industrialists and researchers, Re-shrimp aims at meeting a global and local demand for
organic, safe and high performing raw materials through the production of innovative applications from marine-based
chitin and chitosan. The company is currently focusing on manufacturing the agricultural chitosan grade, with a vision
of developing new products such as biodegradable safe pesticides; nematocides; fungicides; growth regulators; yield
boosters and immunity elicitors to support the organic farming industry.

Funded and incubated by MEK, Re-shrimp managed, in only six months, to move its research work from the lab to the
market with the help of research institutions including National Research Center, Desert Research Center, ARC, Cairo
University, and Ain Shams University. Re-shrimp engaged over 30 agronomists and over 15 companies in testing
chitosan samples. The company officially started its production, concluded its first market deal and is currently scaling
up with more than 30 companies.

Re-shrimp is a typical example of how social innovation can benefit both economic and social development. While
the produced chitosan supports the agriculture sector, the establishment of Re-shrimp has led to doubling the income
for poor women who work on peeling shrimp shells at EL Fayoum Governorate, one of the poorest governorates in
Egypt. It also provided to be an environmentally friendly way to get rid of shrimp shell waste.

7. Summary and Conclusion

The long-term significance and promise of technology transfer can stimulate continuing and self-sustaining economic
growth, and further the economic and technological progress. This chapter introduces a number of recommended
strategic directions and actions, which need to be adopted over the coming 10-15 years. They will institutionalize an
effective technology transfer process, ensure efficient TICOs, guarantee a tangible impact of research results on both
society and economy, and support the attainment of Egypt’s Vision 2030.

One of the major recommendations of this chapter is the need to move towards the establishment of joint TICOs
to serve specific geographical areas and/or specific technology sectors. The available limited human and financial
resources, the insufficient research work at some research centers, and the lack of proximity to industry, dictate the
need for joint offices. The chapter also discusses the importance of focusing on social innovation and highlights
the need to consider not only inventions, but also innovations, which may not be transformed into patents, but still
represent novel approaches and advancements that can be commercialized.

The need for government financial support for the technology transfer in general and the TICOs in particular is
emphasized. Such support should take place at different stages throughout the technology transfer path, and includes:
funding the patents which are deemed necessary for the national sovereignty and/or social and economic development;
supporting the establishment of startups and spinoffs; and providing adequate technical support for the TICOs. The
chapter also discussed the importance of developing a competitive legal framework, implementing internationally
accredited capacity building programs, networking with regional and international reputable organizations, and
raising awareness about the importance of technology transfer. Furthermore, continuous development of technology
roadmaps, and future trend analysis studies to guide research and technology development, were recommended.
This will help optimize the use of resources and guide research and technology development towards market needs.




The national initiative for the establishment of Technology, Innovation and Commercialization Offices (TICOs) was
launched almost 4 years ago, this ESCWA project provides a significant opportunity to maximize the impact of such

initiative and to utilize innovation and technology transfer as Egypt’s path for social development and economic
growth.
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Chapter 7

Conclusion

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

It offers an overview of the current status of the national scientific research and technological innovation system in
Egypt, covering an analysis of the science, technology and innovation landscape, policies for empowering an efficient
system of innovation and technology transfer, its legislative and operational frameworks, proposed intellectual
property and technology transfer policies for universities and research centers, and an operational foresight of the
national technology transfer network of offices.

This report is intended to be an assistive reference for channeling and directing the interests of decision-makers in
harnessing the capabilities of the Egyptian scientific research and technological innovation, with an academic system
more closely linked to the requirements of the economic and social development, leading to a more competitive
industry and a more efficient and efficient national economy

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

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

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

Innovation system in Egypt

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

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

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

1- High Level National Advisory Boards; Presidential Councils (Education & Scientific Research) 2%
2- Policy making

» Ministerial level policies: Ministries of Education, Health, Industry, Scientific Research, Higher Education,
Transport, Electricity, Trade and Industry, Petroleum, ICT, Investment.

* National coordination, integration and priority setting: Higher Council of Science and Technology.

* National policy setting and formulation: Ministry of Scientific Research; Academy of Scientific Research and
Technology.

203 Presidential decree forming an advisory council of eminent scientists and experts, to provide strategic vision and advisory opinions
on development projects. Another presidential decree established four specialized councils focusing on economic develooment,
foreign policy and national security, education and scientific research, and community development.
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3- Strategies, roadmaps & foresight

» Science, Technology and Innovation strategy setting “Think Tank”: National specialized scientific councils at
ASRT; Egyptian Center for Advancement of Science, Technology and Innovation

* Industry innovation strategy setting: Innovation industrial councils; Industry unions; Federation of Egyptian
Industry; Industry chambers.

« ICT: Egyptian ICT Think Tank.

4- Organizational bodies
« Supreme Council of Research; Supreme Council of Higher Education; Supreme Council of Azhar and Private
Universities; National Authority for Quality Assurance and Accreditation of Education; National Organisation of
Standardization and Quality

5- Evaluation and monitoring

* Egyptian Science, Technology and Innovation Observatory; Evaluation and Monitoring of ASRT; Higher Education
Observatory of Ministry of Higher Education; Central Agency for Public Mobilisation and Statistics.

6- Technology enablers
* Incubators 2% ;
* Public and Private Venture Capitalists 2°5;
» Science and Tech Parks 2°;

* Other Innovation Enablers 27 (Innovation web-marketplace, Crowdfunding platforms, Web-based business
competitions); Technology Transfer and Industrialisation Networks

7- Funding agencies

» Competitive Funding: Science, Technology and Innovation Fund; Research, Development and Innovation Fund;
Ministry of Industry and Foreign Trade; Ministry of Communications and Information Technologies

* Institutional Funding: Universities and Research Institutions
* Contract Funding: National Authorities

» Other Funding agencies: Science and Technology Agreements with many countries; Industrial Modernization
Centre; Information Technology Industry Development Agency.

204 Nahdet ElImahrosa; Sustaincubator; Innoventure; INJAZ Egypt; Endeavor Egypt; Flat6Lab’s; Tahrir2; TIEC, Vlodafone Xone;
Technology Incubation Program, PlugandPlayEgypt.com; AUC Venture Lab incubator; Ahead of the curve, enpact Egypt; STARTUP
MENA EGYPT; ICE CAIRO, JuicelLabs; Startup School.

205 Cairo angels; MIC Egypt; Tamkeen Capital; Ashoka Innovators for Public; Flat6Lab’s, Ideavelopers, Nile Capital & IT Ventures;
PlugandPlayEgypt.com, Sawari Ventures, EFG-Hermes Private Equity; IT Investments, OT Ventures, Alexandria Business Association;
Middle East Venture Partners; Al Ahly for Development and Investment; Arab Investment Company, CDC Capital Partners; Egyptians
Abroad for Invest & Dev.,; Egyptian Kuwaiti Holding Company, Sindbad Venture; Venture Capital Bank; MENA Venture Investment.

206 Most promising science park: 10th of Ramadan city. Maadi Technology Park in 2010 with specialization in ICT, fully functioning by
2017. New Technology Park in Borg Al-Arab

207 Ashoka Innovators for Public; SHEKRA, Egypreneur; Zoomal, Yomken,; MC Egypt; AWTAD; Middle East Council for Small Business
and Entrepreneur-ship; ENACTUS Egypt, alkora foundation, Middle east investment network, SILA Angel Investment; Network;
RISEEGYPT; BEDAYA,; YESMENA,; Zawaya,; Ashoka Innovators for Public; SHEKRA, Startup M




8- Entities for enforcement of local policies and strategies: Universities; Research institutions; and entities for
enforcement of regional policies

Furthermore, the new Egyptian Constitution affirms that the State shall guarantee freedom of scientific research and
supports institutions as main tools to reach national sovereignty; increase public spending in scientific research and
innovation; allocate 1% of Gross National Product; and establish a competent body to uphold IP rights and provide
legal protection as regulated by law.

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

- Scientific Research Plan 2007-2016 developed in 2016.

- Public Private Partnership Law issued in 2010, forming the PPP Supreme Committee (the regulator), a PPP central
unit and Satellite Units.

- ASRT initiatives: launched in 2013, a nationwide initiative to fund 42 Technology, Innovation and Commercialisation
Offices at universities, research centers and industry associations, and a central coordination unit; and launched
also other numerous initiatives, including: Knowledge Technology Alliances; IP Rights electronic help line IPRhelp;
a funding mechanism (Jesor) to leverage the resources of Egyptian expats; funding Scientists for Next Generation;
and, Netkite project with the EU.

- Ministry of Scientific Research initiatives: launched in 2015 the City of Scientific Research and Technology
Applications, which will host the Egypt Startup Incubator with a budget of EGP10B; launched also in 2007 the
Research, Development and Innovation program; and, updated the strategy and organizational structure of the
national science and technology system.

- Ministry of Communication and Information Technologies initiatives: launched in 2004 the Information Technology
Industry Development Agency, and in 2010 the Technology Innovation and Entrepreneurship Center; updated in
2013-2014 the strategy to set a new broadband penetration goals, issued, through National Telecom Regulatory
Authority, a national plan “e-Misr” for diffusion of broadband services; developed also a strategy for innovation and
entrepreneurship as one of 20 strategic pillars of the whole MCIT strategy. Other strategic pillars directly serving
innovation include: “e-Signature”, “Broadband”, “Digital Society” and “Technology Parks” strategy pillars; and
launched a new plan establish 7 STls parks in different governorates.

- Ministry of Higher Education and Scientific Research released new Science, Technology and Innovation strategy,
in relation to “Egypt’s Vision 2030”. A new law for higher education was issued, and a new Egyptian Knowledge
Bank.

- Ministry of Trade and Industry launched in 2013 the Egyptian European Competitiveness Network.

- Ministry of Industry and Foreign Trade established national Industry Council for Technology and Innovation to
manage 12 Egyptian Technology Transfer and Innovation Centers in 23 governorates.

- Ministry of Education launched a new strategy.

- Recently reforms were initiated by General Authority of Financial Investment in cooperation with the Industrial
Development Agency and the Chambers of Commerce.

- A new Special Economic Zones special law is drafted, and plans are put in place to create technology parks and
Special Economic Zones in different parts of country.

- Foreign Direct Investment is expected back to Egypt due to Government’s economic, legislative and regulatory
reforms, such as freeze on capital gains tax and new civil service law decreasing bureaucracy and increasing
efficiency.

- Massive infrastructure projects are underway, as the expansion of the Suez Canal, and the launching of an
industrial and logistics hub.
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Although the above lists of institutions, NGOs and initiatives are not equally involved in science, technology and
innovation, these show thatthere are high capacities inthe Egyptian demand, and supply levels, offering administrative,
technical and financial services to a growing sector.
Weaknesses and challenges
The STI landscape looks like a number of separate islands, rarely interconnected in their mission, policies and
objectives. Especially noticeable is the gap among governmental policies, research centers and higher education
institutions and the private sector enterprises; and in between the entities in each group.
Many barriers and challenges exist in the STl ecosystem in Egypt. This report has identified a number of challenges,
especially those related to: technology transfer, Intellectual Property Rights, Venture Capital funding, innovation
enablers such as Science and Technology Parks, and others.
The example of Technology Transfer is taken here to highlight the types of existing barriers:
- Misconception of research institutions’ mission.
- Absence of a technological development plan at national level;
- Lack of focus of research activities at some innovative research fields.
- Innovation and technology transfer networks including RDI focal points, TICOs and Egypt competitiveness
network not on the same level of expertise. Evaluation and monitoring of networks missing, and quality of services
questionable.

- Linkage of local networks and international networks is limited and insufficient.

- No sustainability measures for most of existing networks. Some tend to be financially dependent networks on
external sponsorships.

- Innovation marketplace and crowdfunding platforms are mainly for ICT, biotechnology and agriculture. Other
fields are not properly covered.

- There is a significant low awareness amongst technology transfer and focal points networks about the available
tools for the exploitation of research results.

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

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

- Poor communications and flow of knowledge and information between academia and industry.
- Lack of skills and procedures necessary for the effective commercialization of research results.

- Lack of proper funding from the government during the very costly phase of the implementation of technologies
in business.

- Poor understanding of TICOs tasks and realistic outcomes by enterprises and politicians.

Inshort, the challenges facing technology transfer include: low institutional support; instability and lack of responsibility
distribution within TICOs appointments; unavailability of skilled personnel; inadequacy of resources; faculty and
student lack of engagement; low industry connection; slow buildup of experiences; low levels of Key Performance
Indicators; and, financial unsustainability. All of these should be addressed in the national science, technology and
innovation system.




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

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

Opportunities

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

This report attempted to touch many of the above under several titles and sections. It discussed, among others, the
subjects of:

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

» Technology transfer: implementing a roadmap for a national technology transfer program; specifying the internal
university IP and transfer of technology policy; and others.

*Innovation:creation of a national innovation council and agency; fostering a culture ofinnovation; driving university-
industry collaboration; institutional and public sector innovation; networking; initiating export innovation clusters;
leveraging Egyptian expats; improving physical and ICT infrastructure; building trust and raising awareness;
supporting social innovation; and others.
» Education and human capital: strengthening the different levels of education - elementary education, secondary
education, technical and vocational education and training; reforming university education system; supporting
human resources; and others.
* Policies and legal framework: IP management and protection; Universities Law, and others.
* Funding issues: increasing Foreign Direct Investment.
For each of the above topics, there are several opportunities available to the public sector, the private sector, NGOs
and the international community to pitch in and contribute to elevate the Egyptian STl to new levels, hence to reach
Egypt’s Vision 2030.
In short, the opportunities for government relate, in general, to:
* supporting institution-industry R&D partnerships;
¢ investing, supporting and nurturing organizations working in entrepreneurial support;
* empowering investment of the private sector in technology-based businesses and new technologies;
* eliminating legal hurdles for institution-industry technology transfer;

» championing the role of the institutions in economic development;

« focusing on human capitals and ways to enhance quality of life.

It is important to keep in focus in this regard the main KPIs proposed to achieve Egypt’s goals: an economic growth
rate of 7%, an investment rate of 30%, an increase of the contribution of services to GDP to 70%, a contribution of
exports to 25% of growth rate, and, a reduction of the unemployment rate to 5%.




—

Threats
The Egyptian ecosystem is huge, hence full of actual and potential threats. Many of these were covered in this report.

The main threats to the scientific research and technological innovation system in Egypt relate to legislation and
insecurity.

This report analyzed the legislative scenery in relation with research and technology, technology transfer, intellectual
property rights and related matters. This calls for a major update of the current legislative framework, although many
attempts are under way.

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

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

 Currently, there is no or a minimal coordination between foreign technology transfer network under ICTI and
domestic technology transfer centers (TICOs) of ASRT.

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

» The education system is suffering from overcrowding (e.g. average class sizes 44 in public primary schools, 40
in secondary schools). The majority of universities students are studying “soft” subjects, and are not science and
technology streams.

» There are three ministries developing policies and programs for innovation: ministries of Higher Education and
Scientific Research, of ICT and of Industry and Foreign Trade. Little coordination is noted.

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

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

Innovation and Technology Transfer Offices

It is proposed in this report the establishment of innovation and technology transfer units/offices (such as TICOs) at
universities and research centers and a National Innovation and Technology Transfer Office (NITTO) in ASRT.

It is shown that the NITTO operational framework, with enabling systems and policies, will strengthen the relationships
between the scientific research institutions and programs, the public and private institutions supporting innovation
(such as incubators, technology parks), the research and development financing institutions, and investment in
technology. It is the missing link and facilitator in the Egyptian landscape of innovation.

It is important to note that the creation of the NITTO has received the support of senior public sector officials, private
sector stakeholders, and academia.

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




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

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

Universities, by creating institutional incentives for researchers to collaborate with private companies.
Public sector entities.
Funding opportunities.

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

Furthermore, and at the levels of universities and research centers, the TICOs will be tasked with setting up the
internal intellectual property policies, promoting technology transfer to their staff and interfacing with evaluation and
promotion procedures for faculty members. A template is proposed in the report to assist universities and research
entities to establish their TICOs.

Final notes

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

There is no doubt that there are many benefits to the country if the proposals are implemented, with short and medium
terms positive impact on the national economy. These include, among others: an increase in value-added production
activities; an increase in exports of innovative products and services to traditional Arab and new markets; the creation
of employment opportunities for technically-educated youth; an increase in FDI and in investment opportunities by
Egyptian entrepreneurs; and, the reversal of the brain drain of talented Egyptians.

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

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