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Abstract

This paper describes university faculty and leddeesspectives on the role of Public Egyptian ursifes in
developing national innovation system(NIS), as arsities are often cited as a critical institutioaators in
national innovation systems, most of the literamenational innovation systems defines them agt$téutions
and actors that are critical for the creation, tlgwment, and diffusion of innovations. This qudlita study is
based on interviews with 73 University Faculty drehders in Egypt, finds possible advantages fdsli€u
Egyptian universities to develop national innovatgystem, as well as a number of barriers thateninie
Public Egyptian universities to develop nationaldmation system. The main objective of this papdoidiscuss
the relevance of innovation systems to economiavtirg analyze the Egyptian NIS beginning with aebri
introduction of the role of innovation and an exaation of the elements that comprise national iation
systems, interaction between various actors inghhand shows how the Public Egyptian universities a
important players in developing the National Innoya System. One important theme in this papeo idefine
the challenges that faces the Public Egyptian usities to substantially support NIS. Three exgtin
Frameworks ( “Mode 2 " ,"Triple Helix” and “Entrepneurial University) to explain the significance of
universities linkages to NIS are discussed, aedctintext of developing innovation systems in Egypd the
government initiatives in that regard will be exgd.

Keywords: Innovation ,National Innovation System; Egyptianiversities; knowledge Innovation; education
reform; Mode 2; Triple Helix.

1.Introduction

As universities are often cited as critical indt@nal actors in national innovation systems (NeJsb993), most

of the literature on national innovation systerafiries them as the institutions and actors thatatieal for the
creation, development, and diffusion of innovatioi$ie capacity to innovate is fast becoming the tmos
important determinant of economic growth and aamesi ability to compete in the 21st century globabnomy.
Innovation encompasses not only research and #ation of new ideas, but the development and éffect
implementation of the technology into competitivegucts and services.

Many developing countries have recognizesl ribed to adopt a long term economic strategy shidits
some of its focus to developing a more extensivantedge based economy. The traditional role of ensities
were education, basic research and science . 1aItheentury new functions were taken over: knowledge
technology transfer to industry, commercializatiwin knowledge, more active role in national andioegl
innovation systems (NIS and RIS).

A survey in the “Economist” suggested thaaapt of the knowledge based economy serves tdrgyothe
university not just as a creator of knowledge antr of young minds, and a transmitter of cultimg, also as a
major agent of economic growth: the knowledge fagtas it were, at the center of the knowledge enoyi
(David, 1997, 4). From this perspective, univegsitaire expected to support the emergence of dynaduistrial
clusters and, thus, act as crucial contributoesctmomic development.

Universities are widely recognized as a Keyer in developing and sustaining an innovati@eremy
(Aubert & Reiffers, 2003; Etzkowitz & Dzisah, 200Bazak & Saad, 2007; Villasana , 2011), but for the
Egyptian universities, developing a research emvirent sufficient to support an innovation econoepresents
a significant shift in their operations. Thus famiversities have contributed to the Egyptian ecoico
development through the production of a skilled @ddicated workforce. However, the development of an
innovation economy requires universities to go lelytraining workers to incorporating knowledge gatien
as a core activity (Villasana, 2011).

An innovation economy entails the generatitbmew ideas and technology and the mechanisnmsotce
them to the market (Datta & Saad, 2011), Such ega®requires a robust network of people, firmsausities,
and government organizations to share knowledgegandrate new ideas that are relevant to locaitiesabhnd
cognizant of international contexts (Razak & Sa2dQ7; Villasana, 2011). Etzkowitz and Dzisah (2008)
describe the central role that universities plapriomoting networks that circulate individuals am@tademia,
government, and industry. Flexible institutionalbdaries provide the means for individuals to dat®iacross
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sectors, promoting an exchange of perspectivedaatering new ideas (Etzkowitz & Dzisah, 2008;188kna,
2011). The growth of new ideas and innovation istipaarly important for Egypt, as locally-genezdt
knowledge can facilitate the country’s continuireyelopment.

2. Significance of the study

1. The results of this study will make known what dkobe done to NIS in Egypt for more efficiency
and effectiveness to reach sustainable impactermvation and competitiveness.

2. NIS appears to be very complex and influenced bypyrdeterminants. Thus, it is very difficult for
policy makers to decide where or how to start. ®ofhakers, especially in emerging and developing
countries, usually are looking for well structurddscriptions of a NIS and clear recommendations
about how to improve the functionality of a NISdhgh universities as critical actors .

3. Scope and Objectives of the Study
The main objective of this study is to identify fiatuniversities faculty and leaders' perspectivaghe role of
Public Egyptian universities in developing natioimalovation system.
The study focused on the following : -
1. Get a better understanding of the NIS.
2. ldentify “Mode 2,” and “Triple Helix” as approaché&s conceptualizing the role of universities viith
the NIS .
3. Analyze the context of developing national innoeatsystem in Egypt.
4. Identify challenges that face Public Egyptian ursities in developing the NIS .
5. Give recommendations as foundation for decisionintakn terms of possible interventions to support
the role of Public Egyptian universities in devetgpnational innovation system .

4. Problem of the Study

The problem will be clarified through answering thlowing questions:-

What is national innovation system ?

What are the approaches that focus on the rolaigértsities in national innovation systems ?
What are the international trends of cooperatiaween university, industry, government (UIG) ?
What is the context of developing national innosatsystem in Egypt?

What are the challenges that faces the public Eayypiniversities to substantially support the NIS?
How could public Egyptian universities improve tetter serve the national innovation system?

ogrNE

5.Methodology
5.1The overall approach has been applied in this staeybe divided in the following steps:
A. Analysis of literature on NIS.
B. Conducting in-depth interviews with public univéies faculty and leaders .
C. Deducting recommendation how to improve the rol@wlblic Egyptian universities in
developing NIS.

5.2 Types of Data Required

The research design begins with the types of detded to answer the research questions. This ssudy
designed with the objective of yielding appropriated sufficient data that would allow to answer tégearch
guestions mentioned above. The study demands dem¢narecise descriptive data and perspectivethemole

of Public Egyptian universities in developing natb innovation system. The data required can baiméd
through qualitative method, in-depth interviewsa@opted to further investigate related issueserepces and
opinions on the relationship and to generate recenaations to improve the role of Public Egyptiaivarsities

in developing NIS.

5.3 The Source of Data
A. Secondary data: obtained through related references , and Facuitfducation and Ain Shams
University documents ( strategic plans, facultiesgpams , facilities, human resources, labs, .).etc
B. Primary data: collected through in-depth interviews. The viewssented in this paper are based on 73
interviews conducted between January and April 20d@rviewees include leaders and faculty members
from 6 public universities.

5.4 Population and the sample

A. Population of the study
Faculty and Leaders of public universities.
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B. The sample and sampling techniques
The sample for this study is obtained tigioa purposive sampling technique as follows:

All participants came from public universiti Ain Shams University, Cairo University, Helwan
University, Minia University, Mansoura Universityné Suez University, the participants were univgrsit
leaders and faculty members from the faculties oei®&e, Agriculture, Engineering , Medicine and
Education. The participants were selected fromreetyaof ages and positions. The method of chaptie
participants was to select them by purposive sarggliom each university.

6. Theoretical Background and Contexts

6.1 Innovation

The idea that innovation matters for economic dgwelent is present in the work of the classical eouasts.
Innovation plays an important role in the introdostto Adam Smith’s classical work on the WealthNaftions.
Innovation can be defined at different levels ararf different perspectives. It is closely relateckhowledge:
“new combinations” give rise to new knowledge. lmation may be defined as new solutions adding védue
both customers and firms. It can be distinguishetvben incremental innovation (e. g. further depsient of
existing products and technologies, often reallzg@MESs without involving any R&D institutions) amddical
innovation (completely new solutions, technolog@s products not yet available on the market, uguall
involving R&D institutions) ( Kergel ; Muller ; 8rger, 2010).

6.2 Concept of National Innovation System
The term national innovation system has been ardoinchore than 20 years and today it has becomelwid
spread among policy makers as well as scholavel the world. The most common definitions of imation
system refer to national, regional, sectorial , tawthnological innovation systems. In addition ergty there has
emerged literature on other innovation systemstiquéarly at the firm level. As suggested by thaames,
national and regional innovation systems refemtwovative activities within national and regionaluindaries,
respectively. Sectorial innovation systems refer individual sectors or industries, while technotadi
innovation systems are defined by a particular netdgy or set of technologies rather than by a gmutc
region or industry. Although there is no harmoniziedinition, these both options try to better explahat is
meant by a NIS
“ .. the network of institutions in the public apdvate sectors whose activities and interactioitsate,
import, modify and diffuse new technologies” (Fremn, 1995).

“ .. the elements and relationships which interiacthe production, diffusion and use of new and
economically useful knowledge ... and are eitheated within or rooted inside the borders of aamati
state”( Lundvall, 1992 ).

Innovation systems consist of complex funtdicand interactions among various organization&brac
including government, enterprises, universities aggbarch institutes, as well as institutions ia tbrms of
governmental policies and social norms . The mogortant determinants of innovation are industryR&
university research, highly skilled labor, and natkvand firm characteristics. (Edquist, 1997; Kuesan &
Miyazaki, 1999; Lundvall, 1992; Nelson, 1993; QEQ999) . In the fields of innovation system, resha
policy, and higher education research, the Tripkedlidmodel has been commonly used as a normative
framework for understanding interactions betweew &etors in innovation systems. It has also became
common strategy of many governments in developiagonal and regional innovation systems. The key
determinants for innovative activity are the intnotlon of broad measures to improve performanceéas like
R&D, education, entrepreneurial activity and knadge flows .

When the first edition of Lundvall (1992)danf Nelson (1993), the concept ‘national innovatgystem’
was known only by a handful of scholars and pofitgkers . Over a period of 15 years there has beapid
and wide diffusion of the concept .The term “nasibimnovation system” was coined by Christopherefran .

A review of the literature on national innovatiopgstem shows that there is no one definition of tonal
innovation system, most definitions reflect the wabinteractions within the system involving thewl of
technology and information among society, firmsivarsities and government institutes. More condyete
national innovation system includes the public a&gEnthat support and/or perform R&D; universitigsich
may perform research and play an important roléaéntraining of scientists and engineers; the fimithin an
economy that invest in R&D and in the applicatidnnew technologies; any public programs intended to
support technology adoption; and the array of lamg regulations that define intellectual propeigits.

There is no formal common organizationatfeavork for a NIS, neither in the Middle East nagesthere in
the world. The main elements of a NIS in terms ddication and research institutes, firms, indusipilks,
incubators, governmental institution, etc. exibid, differs in terms of how they are coordinatedr@shed. The
key players in a national innovation concept tylycaclude:

54



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) l“—'.l.l
\ol.5, No.36, 2014 IIS E

» Governmental and public authorities
* Firms

 Educational entities

* Research institutions

* Intermediaries

» Banks and financial institutions

* Other enablers.

Innovations typically are the result of a complex af relationships among actors in the InnovaSgstem,
which includes all actors mentioned above. The vatie performance of a country depends to a lasgent
on how these actors relate to each other as elenérat collective system of knowledge creation amdhat
extend they utilize technologies.

In short the NIS is a network between tteestvith its provided frame conditions, the tecloggtrelated
and R&D institutions, the education system anditiceistry level. For policy-makers, a better undmrding of
their own NIS can help to identify leverage poirfts¥ enhancing innovative performance and overall
competitiveness of a nation.

National innovation is mainly influenced 8§ determinants that may be grouped accordinghoe level
hierarchy:
» Macro Level: Innovation Policy Level
* Meso Level: Institutional Innovation Support Léve
* Meso Level: Programmatic Innovation Support Level
 Micro Level: Innovation Capacity Level
The 30 determinants’ level classification is shawfigure 1.

Figure 1: Main determinants of a national innovatian system
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Source:Kergel ; Miller; Nerger 2010 .

University-industry interactions are discusseithin the theoretical framework of NIS. The inmive
performance of a country depends to a large exterfitow these various actors relate to each otheleasents
of a collective system of knowledge creation anthwespect to the technologies they use. Thes@aeships
often take the form of joint research, personnehaxrges, cross-patenting, purchase of equipmend aadgiety
of other channels. In the NIS-related literaturae @f the roles of universities and research st is to
channel their knowledge toward firms; also univigsifollow the process of diffusing knowledge bygucing
qualified students and interacting with firms thgbwcooperative programs (Eom and Lee, 2010).

1.3 Frameworks Focusing on the Role of Universities iDeveloping NIS

With the move to a knowledge economy, universides now part of the whole value generating chaithef
economy. The time has now come to strengthen the agbthe universities as engines of innovation and
entrepreneurship. The research university playsmportant role as a source of fundamental knowledgel
mediator for local knowledge circulation, sourcehighly qualified labor, knowledge provider in uargity-
industry linkages, incubator for academic spinaaffnpanies and, occasionally, industrially relevtanhnology

in modern knowledge-based economies. In recognitiothis fact, governments throughout the indubiéal
world have launched numerous initiatives since 1B&0s to link universities to industrial innovatiomore
closely. Both Mode 2 knowledge production (Gibbatsal., 1994) and the Triple Helix approach focus o
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science and the role of universities in innovation.

6.3.1 “Mode 2,” Framework

Mode 2 is a conceptual framework that has beenegpptcently to descriptions of the role of acaderasearch
in “post-modern” industrial societies. The “Mode @8ncept of research, identified by Michael Gibbamsl

colleagues (Gibbons et al., 1994) is associatéld avimore interdisciplinary, pluralistic, “networKeinnovation

system (Mowery and Sampat, 2004). It is contrasti¢ll the traditional “Mode 1” production of knowlgd that

is generated by scientists of a particular fieltijlevMode 2 is characterized as the productionrafvidedge for
multidisciplinary application (i.e. bioengineeringjuff, 2000, 288). The “Mode 2" framework is costsint with

characteristics of modern innovation systems, ngtdie increased inter-institutional collaboratitvat has been
remarked upon by numerous scholars.

6.3.2 “Triple Helix” and “Entrepreneurial University” Frameworks

In every country, the key point for national deymient is the existence of close and redoubtabkdioak
among the university, industry and government, wisce the most effective institutions. The risehaf Triple
Helix framework is along with the rise of the knedfe-based economy and innovation system, in which
economic growth is based on continuous innovatiod advancement in science and technology. One
fundamental statement in the Triple Helix thesishiat the Triple Helix relations between academidustry-
government (UIG) relations are indispensable caommiit for fostering innovation (Etzkowitz & Leydeséfp
2000; Leydesdorff & Etzkowitz, 1998). Particularlyniversity has transformed from a secondary tonary
institution for economic growth in the modern sogigEtzkowitz, 2008, 41).

The Triple Helix thesis states that the ursitgrcan play an enhanced role in innovation irréasingly
knowledge-based societies . The triple helix emizieaghe existence of a spiral pattern of relatimd links the
three institutional actors of industry, universityd government, among which university tends teeteeritical
part in the context of a knowledge-based economydielli, 2008 ). Etzkowitz and coauthors (Ezktz et
al., 1998) further assert that In addition to ligka among institutional spheres, each sphere take®sle of the
other.

Etzkowitz et al. (1998, cited in Mowery and Samp@®4, 6) further asserts that:
“In addition to linkages among institutional spk®&r each sphere takes the role of the other. Thus,
universities assume entrepreneurial tasks suchaaketing knowledge and creating companies even as
firms take on an academic dimension, sharing kndgdeamong each other and training at ever-higher
skill levels. ”

The Triple Helix denotes the university-indysgjovernment relationship as one of relative egual
interdependent, institutional sphere which ovedag take the role of one another. Bilateral refetibetween
government and university, academia and industdy gowvernment and industry have expanded in toitriad
relationships among the spheres (Etzkowitz, 200Rlowadays one observes an increasing interestdn th
entrepreneurial behavior of universities. In thisntribution the role of entrepreneurial universtiwithin
national innovation systems is situated. Specifierdion is being paid to the alleged presencenaftanded side
effects on the level of scientific activities, atik role of legislative framework conditions thaight foster a
more active role of universities in terms of teclogy development.

Entrepreneurial university, introduced bytz{@witz et al., 2000) , encompasses the thirdsiws of

economic development in addition to research aadhieg and emerges as a key component of the Nd& (E
and Lee, 2010). The role of the university is @agingly controversial, especially as entrepreatdormats
emerge in academic venues of such ‘public’ andyiviower’ universities, and academic institutionghwa
traditional practical bent such as polytechnicgjieeering, and agricultural schools.
Topics discussed include organizational formatdhsag technology transfer offices, canters, resegrobps,
incubators; technology parks; cooperative reseagtiemes; patenting and intellectual property issties
university’s regional role; changing academic nomrmsl values; faculty and student roles in firm fafion;
conflict of interest and obligation issues; entesy@urial education; co-production of research aeresl
influence on direction of research; the privatiaatiof the university; academicization of firm; artide
development of new universities as an overlay ense parks (Etzkowitz and Zhou, 2006).

The “national innovation systems,” “Mode 2rida“Triple Helix” frameworks for conceptualizingehrole of
universities within the innovation processes of wlemge-based economies emphasize the importansteooiy
linkages between universities and other institwiactors in economies. Both “Mode 2” and the “Teiplelix”
argue that interactions between universities amtlistry, in particular, have increased in both pecacand
demand. According to the “Triple Helix” frameworikcreased interactions are associated with tramsfton
within the internal culture and norms of univeesstiMowery and Sampat 2004; Lundvall 1988 and 1992
Nelson 1993; Edqvist 1997; Gibbons et al. 199dwbkny et al. 2001; Etzkowitz and Leydesdorff 199
2000).
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6.4 International Trends of Cooperation Between UIG

From the literature, the situation of universitgdustry, government UIG linkages differs betweenetigped
and developing countries. While there are few smidif UIG linkages in developing countries, itsatetl
practices have been studied in developed counfiviea long time. The studies show that differentiores’
histories and environments vary the types and &ffatess of these linkages. For example, the cadiper
between UIG in Japan started gradually during ®@0% by having seen successful examples of cotipara
between industry and university in the U.S. Sinapah is a manufacturing country, it needs a systam
transforming knowledge into technology so thatah qenetrate deep into industry. Joint researchvemat
universities and companies, therefore, is aimetkatloping manufacturing technology or producinotgiypes.
However, in the U.S., the most successful examplesooperation in the U.S. have been related to
biotechnology and IT where the knowledge of uniitiers is of interest to industry as a technologgttban be
applied in business ventures (Monaiyapong , 2004).

The major system in the U.S. requires re$edabs but does not need a broad manufacturing. base
Cooperative research centers and research paddsara form of Ul linkages that become quite papsince
the initiative of the NSF (Stankiewicz, 1985; Mieh& and Goldstein, 1991; Enriquez, 2003). In bathntries,
the government role is merely to support the systech create a good environment for technologictities
(Hane, 1999; Odagiri, 1999).

6.5 The Context of Developing Innovation Systems iBgypt

Egypt is a young country with a developing higbducation system. The country’s first universitysvieunded

in 1976, but there has been rapid growth over st four decades and today the higher educatideraylsas
grown to over 100 universities, including publiprivate, and foreign institutions (CBERT, 2011; Guission

for Academic Accreditation, 2011). Through mositefhistory, the focus of higher education develeptrhas
been on increasing the availability and quality esfucation offered to students. This has been dgne b
establishing universities to increase the numbeseats available to Egyptian and expatriate stsdeand by
bringing in foreign-trained personnel to createvensities that emulate Western models of highercation.
This development strategy has created a highera¢iducsystem that is predominantly focused on tegch
rather than on research and knowledge production.

Egypt is a diversified middle-income econoamg one of the most leading industrial countrieAfiica and
in MENA region, with GDP real growth rate of 1.820(3 est.) as an estimate of 2013 in comparisam 4vit%
in 2009 according to CIA World Fact book. The GDdtnposition by sectors if as follows; Agriculture.5%,
Industry 37.5%, and Services 48% (2013 estimat#) @i.69 million work force where the unemploymeate
remains at 13.4%. The distribution of labor foaoeoss the sector is as follows: Agriculture 298bluistry 24%
and Services 47%. The major industries are TextHesd Processing, Tourism, Chemicals, Pharmazdsii
Hydrocarbons, Construction, Cement, Metals and tLiganufactures with Industrial Production Growtht&®af
5.1%.

Egypt's science, technology and innovationl}System is highly centralized and dominated by plublic
sector, with R&D happening mostly in state-run @msities and research centers supervised by thestirof
Higher Education and Ministry of Scientific ResdardR&D indicators state that Egypt ranking is 40th
worldwide for the published articles (around 10,@@pers in 2011), while the numbers of issued pa350
local and 50 international in 2011) is still farybad expected. Over the last few years, it was ateuity
mentioned in Egypt’s national competitiveness repahat Egypt performs poorly in terms of global
competitiveness rank as per the World Economic ioiu pillars such as macroeconomic stability anokséh
related to human capital development, includingcatian, innovation and labor.

6.3 .1 Egypt’s Higher Education ,Training, and Innwation Indicators
Higher Education Landscape
The youth is Egypt’s greatest asset. The nurabstudents enrolled in basic education (prioutiversity
education) is 17.7 million, in addition 2.5 milliomho are enrolled in higher education. Yet, Egyp#ak in
higher education and training has been deterigyativer time. Both quantity and quality of highemedtion
have been worsening over time. Egypt’s rank in seofnhigher education quality declined from 80th ou114
countries in 2005/06 to 128 out of 139 in 2010Mthereas the quantity of education declined fronh®itt of
114 in 2005/06 to
141 out of 144 countries in 2014/15, as a resulthefreduction in enrollment rates for both seewpdand
tertiary education. Secondary enrollment rate chfsem 85.3 percent in 2005/06 to 86.3 percent0h4215. As
for tertiary enrollment rate it raised by 2.3 pertage point to 30.3 percent in 2014/15 as compiar@@05/06.
The higher education system in Egypt is mgad@fu23 public and 19 private universities in addfitto 18
public and 81 private higher institutes of eduaati®he country also boasts one of the oldest coatisly
running universities in the world: Al-Azhar Univéss founded in the late 10th century. The numbér o
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universities has increased since the revolution.

“One of my main priorities,” said Dr Ashraf téan, secretary general of the Supreme Council @féssities,
“is providing access to higher education. We'rehia phase of access rather than the phase ofyqaalthis
stage.” Hatem, who is a former minister of headtkplained that only about 25%-28% of high schoaldgiates
in Egypt go on to get a higher education. “Whategoment is trying to do now is to focus on makingeswe
have enough universities and to decongest theweedready have,” Hatem toldniversity World NewsAbout
2.5 million students were enrolled in higher edigratnstitutions in 2012-13. This number is expddie rise to
2.8 million in 2013-14. Since the revolution, sev&w public universities have been founded, largglyurning
already existing university branches into fullydiiged universities. These new universities are émtdh
governorates other than the densely populated C@iza and Alexandria and thus provide more opmities
for students based in other parts of the countttyalee access to a higher education within or reérdir home
towns.

6.3 .2 Public Funding on the Rise

Public funding of education in Egypt — at primasgcondary and tertiary levels — is also on the Aseording
to the Ministry of Finance’s 2012-13 published fical statement, just under EGP50 billion (US$7illob)
was spent on education in the 2011-12 fiscal yEais rose to EGP66.6 billion in 2012-13 and theee@ans to
increase funding to EGP82.5 hillion in 2013-14jkelof 23.9% from this year. “This sector represetit.9% of
the total government expenditure, which is EGP6®8libn, as well as is the equivalent of 4% of tBBP,” the
financial statement reads. This is indeed an iseréa public expenditure on education, which acicgrdo the
2013 Human Development Report, was 3.8% of Egyptiss domestic product (GDP) in the period 2005H10.
is still quite low. Public spending on higher edima has remained at an average of 28% of totalipub
expenditures on education over the past few yaacsirding to World Bank data.

Moreover, the poor quality of higher educatie reflected in the ranking of national univaesitin the top
world 500 universities for instance. Egypt has ohlyniversity in the last fifty of the top 500 usisities,
namely Cairo University, Egypt's National Innovati§ystem . All those indicators reflect the needhtprove
the efficiency of expenditure and the need to rtisequality of higher education institutions. Eginas always
produced brilliant science graduates, but today #re in a small minority. With universities corajling that
they have to retrain new students to “think likeeetists” and businesses critical of graduateslitglto apply
knowledge appropriately, calls for a complete owmethof school curricula and of teaching methodsnse
justified. School reforms have been under way ifog fears, but with 55% of the population under 2&ning
the system around remains one of the most impoctaaitenges.

6.3 .3 Current State of Egyptian Innovation
The World Economic Forum'’s Global Competitivenesp&t 2014-2015 ranks Egypt 135 position out ¢f 14
countries on the quality of its scientific reseantstitutions , and 132 on its capacity for innaeafThe Global
Competitiveness Report 2014-2015) . The deterimmain Egypt's overall rank is attributed to a deeliin
Egypt’s rank in capacity for innovation, quality s€ientific research institutions, company spenaingR&D,
university-industry collaboration in R&D, and gomenent procurement of advanced technology products.
Various measures of innovation are assemivietiable (1) below, showing Egypt’s relative pamitito
comparator countries, and indicating that thereo@mn for improvement. With the exception of availiap of
scientists and engineers where Egypt has a coinpeditivantage, and University-Industry collabonatiwhere
Egypt is better than Jordan, Egypt is the worstgperer in all other indicators. Although some effoare made
in R&D and innovation, Egypt’s position is fallingehind other countries. Hence, is the need to adapt
educational curriculum that promotes creativityyauation, and leadership skills at both school aniyersity
levels and the need to increase the universitystrgilR&D collaboration.
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Table 1: Egypt’s rank on a range of innovation measres.
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Egypt's expenditure on R&D is very low, compaito countries like China which has committed eEcent
of GDP to R&D by 20309. In order to overcome thuisd of relative position, Egypt will need to catgh move
fast and make innovation one of the key nationalrities supported by higher spending on R&D. Feg(it3)
compares Egypt versus other countries in termgohtty spending on R&D, as a percentage of GDP.
Figure 3: Spending on R&D as % of GDP
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Source World Bank Indicators, 2007.

Key inhibitors to greater innovation includanited financial resources and R&D expenditutack of
education that encourages innovation; weak unityensdustry linkages, low private sector contrilouti to
scientific research and low rates of technologpdfer. For Egypt to achieve greater competitivertieeee is a
need to adopt a national strategy that would irsrehe youth capacity to innovate and commercialize
goods and services (Malak,2011). Egypt needs te lhamational science, technology and innovatioatery.
The adoption of a National Innovation System (NdBjuld also be considered.

According to the most commonly used meastiientific performance — the number of paperslishid
in scientific journals — early indications are piv&. Egypt's output rose from 4,922 publications2006 to
10,295 in 2011 (according to the SciMAGO SCOPUSalnl#zse of country rankings), with notable
improvements in agricultural sciences, engineerdognputer science, medicine and biochemistry, tiEnand
molecular biology 13. Over the same period its glahare of publications rose from 0.27% to 0.44%g its
regional share from 8.14% to 9.17%.

6.3 .4 Science, technology and innovation (STI) dgs in Egypt

Over the past four decades, Egypt's Academy ofrfiifie Research and Technology (ASRT) has beerelgrg
responsible for shaping the country’s science amdvation system. Egypt's STI system is highly calired
and dominated by the public sector, with R&D happgmostly in state-run universities and researehters
supervised by the Ministry of Higher Education avishistry of Scientific Research (which recentlyoproted
from a state ministry to a ministry with full postio). The MOSR, in collaboration with Academy ofiéntific
Research and Technology (ASRT), is responsibléh®mnational research policy and the researcheglyait the
country’s public universities and research insisutEgypt’'s research centers, which used to béesedtacross
different ministries, are currently being reorgatizunder the umbrella of the MOSR’s Supreme Counrtil
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Scientific Research Centers and Institutes, whihulsl ensure their activities are more harmonized.
Figure 4: Current Structure of STI System in Egypt aResstructuring
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6.3 .5 Egypt’'s Key Strengths in Research and Innotian
In Egypt’s research output as a proportion of tleldis, field by field, its most significant conlititions in the
2005-2009 period were in pharmacology (0.71%) &edphysical sciences (materials science 0.66%, iskiym
0.64%, engineering 0.57%, and physics 0.4%), whacbely reflects the way its researchers are tisted
across the disciplines (see Figure 5). It is alsathwnoting that in mathematics it exceeds the dvaxlerage in
citation impact.

Figure 5. Researchers in Egyptian governmental universitee®rding to specialization 2009,10 .
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Figure 6: How competitive is Egypt?
Global Competitiveness Index
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6.3 .6 Academia and industry

The lack of entrepreneurial incentive among acaderand the indifference to R&D shown by industsiali
appear to share a common foundation: a lack of ngteleding between academia and industry that mikes
almost impossible for them to serve each othersdse The World Economic Forum (WEF)'s latest Global
Competitiveness Report ranks Egypt 133 out of lddntries on the extent to which universities ardustry
collaborate on R&D (The Global Competitiveness Rep014-2015).

6.3 .7 Government Initiatives to Build Innovation n Industry

There are several government-backed schemes ia magromote industry-academia interactions anbotmst
Egypt’s innovation culture. Foremost among thegha@sRDI programs , backed by EUR 31 million frdm EU
between 2007 and 2015 (the second phase, worth HURillion, began in 2011). The RDI programs is
designed to strengthen the links between the relsesctor and industry and — through its main corept the
EU-Egypt Innovation Fund (EEIF) — support resedhett is useful to industry (RDI programs ).

The Egyptian government took various meastoeset up the main elements of a relatively comgnstve
national innovation system to stimulate industmabdernization, SME development and entrepreneurship
investment, venture capital and business incubatarshe period 1985-2005, various long-term inrimve
policies were instituted by the Egyptian authositiend diverse government-controlled innovation DG
carried out, funded mainly by third country don@#shn, P., and zu Kécker, G. M., 2008) .

6.3 .8 Egyptian Innovation and Technology Transfer Centers

The Egyptian authorities have an increased awaserfatie need for further steps to address thesystnature
of innovation and to harness resources residindifierent ministries in a coherent way(Hahn, P.¢d azu
Kdcker, G. M. , 2008). A schematic diagram of thain actors of the Egyptian Innovation Systemhizwmn in
Figure 2.
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Figure 7: The main players in the Egyptian Innovation Sys{besides of industrial actors)
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Recent economic reforms have permitted grgwimflows of FDI and strengthened the presence of
multinationals. The ICT sector has particularly &fed from liberalization. In 2010 revenues from
telecommunications services accounted for 3.7%[@P Gon par with Japan and well ahead of the Uriitiades.
The country’s R&D capabilities and infrastructurase poorly developed. Firms’ contribution to R&D is
negligible (and no reliable data are available)k Télative number of patents is very low (Panél)1&irms tend
to innovate by adapting imported technologies amdoebing foreign knowledge through international
collaboration.

Panel 1Comparative performance of national science andvation systems, 2011.
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Source OECD Technology and Industry Outlook ,2012 , 281.
Human resources in S&T are poorly develomedy 22% of persons in employment were in S&T jabs
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2007 (1(v)) and the researcher population is sarall shrinking (from 49 000 to 36 000 FTE betwee®728nd
2009).

6.3 .9 Recent Changes in STI Expenditures

Egypt's GERD was a low 0.21% of GDP in 2009. Aftewving increased in parallel to GDP from 2005, R&D
expenditures decreased sharply in 2009 and GERDsiiy felt below its 2005 level (0.24%). The glbbasis
and the Arab Spring events, which spread to EgyptnfJanuary 2011, have had profound political and
economic consequences. However, the governmentrdiaforced its commitment to S&T, increased the
research budget significantly, and sets a targegRD of 1% of GDP (OECD 2012, 280 ).

6.3 .10 Overall STI Strategy

Following an overall evaluation of the national S&fstem (2006), Egypt launched the Decade for Seiamd
Technology 2007-16 in order to foster co-operatioth developed economies and to strengthen natiS&al
capabilities. The Developing Scientific ResearcdnF2007-16 was introduced to restructure S&T gomeca, to
improve national S&T capabilities (investments dmuanan resources), to develop a complete value draim
research to commercialization, and to dissemin&€ &ulture across society. The Plan adopted a seatnd
technology-oriented approach. In February 2012,ew mstrategy was announced, primarily to foster the
commercialization of research.

Science Base

The bulk of research activities are carried ouhimituniversities, most of which have been estabtisfecently.
Over-regulated and heavily centralized governamasewell as the lack of a clearly defined strategynain
major obstacles to the formation of an efficientblpu research system. In addition few researchers i
universities and PRIs are young, and many are bhbdoby teaching assignments and heavy administrativ
duties to the detriment of research activities.

Business R&D and Innovation

The contribution of the business sector to R&D ammbvation is essentially insignificant. There mangreater
policy emphasis on the involvement of the privagetsr and the commercialization of research outsogeared
towards economic and social needs.

Knowledge Flows and Commercialization

Promotion of academia-industry collaboration hasnbthe main policy instrument for increasing theibess
sector’s contribution to R&D a nd innovation. MaBY¥DF programs and grant schemes under the Research,
Development and Innovation (RDI) Programs encmyag@osals by consortia of companies, universaied
PRIs. Various infrastructures have been establisgbeslipport public-private partnerships, such a&sZbwalil

City of Science and Technology, inaugurated in 2@@iich encompasses a university, research ceatetrsa
technology park. The Faculty for Every Factory Pamg also aims to accelerate knowledge flows between
academia and industry by supporting the hiringeskarchers by companies.

Human Resources

The government's efforts have focused on improvhegy quality of the education system. A Nationahfatgic
Plan for Pre-University Education Reform (2007/@8-2/12) was introduced to develop a system thatdvoe
more responsive to the requirements of a knowldzigeed economy. The Higher Education Reform Styateg
(2002-17) aims to improve the quality and efficigiod the higher education system, notably throughHigher
Education Enhancement Programs Fund and the qewelt of more efficient higher education funding
mechanisms and the establishment of a NationalifQuassurance and Accreditation Agency. Egypt needs
(Malak,2011) to improve the quality and efficiermfythe educational system; to invest heavily inc¢heation of
employment, especially for the youth, and to imvasimproving innovation capacity towards highertmut
growth and welfare.

7. Results and Findings

This part presents the analysis of secondary daththe in-depth interviews findings concerning paibl
universities faculty and leaders' perspectiveshenrole of Public Egyptian universities in devetlapinational
innovation system.

7.1 Egypt’s Higher Education Regulations Must be Canged

Respondents indicate that Egypt’s higher educatgulations must be changed, since they make yt kard
for academics to move between universities. A mesea is more than likely to retire from the saraeulty at
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the same university from which he graduatéde imperative for higher education reform the Bgyphigher
system is not serving the country’s current neeel, wnd without far-reaching reform it will holdabk Egypt’s
economic and social progress. The Government opEaglyeady has embarked on a range of reform fivitia
to improve higher education operations. The OECDI#/Bank review panel commends the Governmenttfor i
considerable efforts. However, in several areasra/Bubstantive reform is required .

7.2 Explicit Strategies Supporting Innovation Goaldor Universities

Almost all of the interviewees pointed out the resiy the existence of an innovation agenda and the
university’s interest in pursuing it, an explicitagegy is also perhaps the widest window on intioseculture at

the university. An explicit, published strategy iomovation is the clearest signal to demonstratiéooutside
world that the university has a clear vision onowattion and the universities role in the NIS.

7.3Explicit Leadership

Study participants view the importance of the dogabf a senior role at the university — Vice-pdest for
entrepreneurship, business development, enterprisgiovation as an explicit step in confirmingianovation
agenda at the university. An innovation strategyld@qually be in the hands of an existing posijtisuch as
Vice-president for Graduate Studies and Reseangh¢reating a senior role expressly dealing withoivation
not only creates a focal point for the activitiag llso outwardly elevates the importance of intiovato a
similar level to that of research and educatioreafing an explicit role to head the university’srepreneurship
and innovation activities demonstrates a levelradrjization.

7.4 Enabling Environment for Innovation

7.4.1Criteria for hiring and promotion

Fostering an innovation culture in a university eiegs in large part upon members of staff. Whilevigliag
incentives for innovation activities may encourag@ff members to consider what possibilities farowation
their work affords. Considering innovation actigitias part of the criteria for promotion is anotstep which
would encourage existing staff members to pursesetactivities. Some would see pitfalls in suctobcyp —
vanity patents, unbalancing teaching and reseaorh wbut a university employing such a system waither
have largely overcome these or be possessed duaecwhich does not perceive them as pitfallshkaftwhich
provide valuable insight into the university’s fattle towards innovation activities.

7.4.2 Ability of Staff to Work outside the Universty

Participants observe that external consultancgdademics can be an opportunity to gain valualsligli into
industry, an opportunity for the university to gtdfom its academics’ expertise. A university abufocus to
encourage external consultancy to keep its acadeatiche cutting edge. External consultancy, ursieh
conditions, is effectively brought in-house to b@eoa university project, and university may encgaré as an
outside pursuit which may benefit the academic&héng and research without detracting from timensmn
university projects.

7.5 Technology Transfer Offices
One interviewee described technology transfer effi¢TTOs) “as generally the front line of univeysit
commercialization. They are useful when univergignerates industrial interest or there is a lackveli-
established networks between academe and industhgirelevant area. The value of TTOs to thearsities
is when a universities submit, enforce and licquesents on their innovations, but this then makeasciore part
of any innovation strategy the university mightguoe”.

Some interviewees emphasized that universitiest understand how the process of technologysfiean
works and how it works most effectively. They mtistn develop strategies to increase the scopengpatis of
technology transfer.

7.6 Science parks
Science Parks have been seen by almost all ofnteeviewees as the quintessential expression ofeusity
innovation. Incubators How an incubator is used @evtloped speaks to the university’s policy orsm-outs.

7.7 The Need for Entrepreneurial Culture

Study participants pointed out that in order toalep an entrepreneurial culture in university, styéeadership
and good governance are crucial. Many universitietude the word "entrepreneurship” in their migsio
statements but this needs to be more than a referéra university wants to develop itself as atrepreneurial
university with an entrepreneurial culture the epteneurial activities should be established irstitategy. The
strategy could have specific objectives for enwepurship with associated performance indicatorg. (e
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generating entrepreneurial motivation, cognitiond aattitudes; generating entrepreneurial competerzoel
skills; support business start-ups; commerciak=zearch results through technology transfers asthéss start-
ups; generate revenues for the institution from-gff activities; strengthen co-operation betwess institution
and local firms) .

7.8 The Need for More Interdisciplinary Research

Both the faculty member and the leaders find tHa @eleterious effects of Egypt's rigid academittura are
apparent in the lack of cross-fertilization notyohetween universities, but also between diffefactilties at the
same university. Faculties tend to work indeperigieiniterdisciplinary research is rare. Some ingéis have
started to encourage scientists to work across tfaglitional academic boundaries.

7.9 Organizational barriers within universities
Within public universities there appears to bediihcentive to network or collaborate with othastitutions.
Some respondents report that a culture of competiind distrust limits interactions and informatsimaring
among universities. One leader describes the euituthe public Egyptian higher education environtne
“This environment is so secretive. You go oaty university website [in another

country] and you can pull up policies and all satshings, and here — well, they

don’t even want to give out their academic dates.just think that it's [the] mindset.

We have to keep our information secret. | thinks itultural. . . And | think

competition is pretty so fierce here. So | thirdople like to keep things fairly close

to their heart. The less others know the better.”

Both the faculty member and the leaders fivad the public Egyptian universities do not cangroups or
associations that facilitate interactions amonglan@cs with similar research interests or admiaistis with
similar roles. There is also a reported lack obmtves for faculty to spend time building networkgside of
their university. The time spent soliciting and eieping relationships is “invisible time” that i@tnvalued for
faculty evaluation or promotion. This serves asisindentive for faculty to build external relatidrigs. One
faculty member describes the barriers he seesafaitly interested in working with organizations sidé their
universities:

“ Time for organizing conferences and schedflexibility to allow for
consulting for industry . . . need to be given mpvarsities and articulated in their
policies . These things need to count for promotmmake it worthwhile for faculty
to engage in them. Faculty are reluctant becaushk agtivities do not count for
promotion.”

This faculty member suggests that for robettvork building to occur, universities must recagnthe time
that building such relationships requires. If fagisl work with outside organizations does not cotfmt
promotion, then they will not be motivated to doliilkewise, if outside engagement is not part afraditation
requirements, universities will not be compelleghtomote faculty activity outside the university.

Study participants see little interaction bedw industry and public universities in regard ¢search or
consultation. The perception is that industry prdée hire consultants from abroad rather than clvrisaal
academicsThe common view among study participants is thirimational consultants lack accurate knowledge
of the local context and thus produce consultatiggorts that often cannot be implemented. One qipatit
states that the trend towards outside consultanits| Egypt’s capacity to generate locally-basaedwledge:

“The goal is not to develop a research environinigrg goal is just to purchase an
existing solution. So it's not about developing néwowledge and technologies. It's
about purchasing what'’s there, putting it to work.”
Some organizations /institutes and industry thagmigage with local universities are perceived asgiso in the
spirit of community outreach rather than seekiniyersities to address core business problems:
“It's a two way process. One, industry thinks ttarg doing the universities a favor
and universities think that they are doing industrfavor. . . For them it's a lot of
time and investment and they don't see a direailttes. So for an industry to get
involved, they are only getting involved for may dmial responsibility .”

7.10 Overcoming the Barriers to Innovation
Study participants see that support for innovafist requires attention to key framework condisancluding
adequate investments in R&D, the security of ietgllal property, a strong scientific and skillsehaand a
modern physical, legal, and cyber infrastructurdisTincludes business regulations that are simplé a
transparent as possible, consonant with publicpalbjectives such as health and environmentatysafe

Study participants also emphasized that :-

= Universities cannot produce highly qualified andustrially relevant graduates due to the lack of

65



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.i.l
\ol.5, No.36, 2014 IIS E

equipment and industrially experienced faculty memb

= Universities do not understand the nature of ingusio they neglect finding real industrial neealsd
research outputs are not applicable;

= Universities do not get sufficient funding from gomment or industrial support;

= Universities do not seriously cooperate with ottetated sectors due to the lack of trust, incendine
institutional collaboration.

Support for innovation also requires myemtibn to common barriers that can forestall thepepation
needed to bring new ideas to the marketplace. ekample, cultural barriers often separate thosedaostry
from academia, where the focus is more on undatstgrbasic phenomenon than on achieving concrstgtse
These barriers are often reinforced by a legacyrghanizational incentives; universities have tiadélly
emphasized the need to publish rather than comateecresearch (Saguy, 2011).

7.11 More Power to the Universities

Study participants believe that public universitiesuld be more likely to break down cultural northat are
hindering innovation if they were given more adrsirative and political autonomy. Though definedaw as
independent entities, in practice much of whatestativersities can do — including how they struetthieir
councils, faculties and departments, appoint ttegiching and research staff and set their currieutadirected
by the Ministry of Higher Education and ScientiResearch and other governmental bodies. The OERII®
report on higher education in Egypt maintains thggptian law “places severe limitations on publniversities
regarding employment, promotion, and dismissalcafdamic staff” OECD, 2010) . All of this makesiérd to
implement a real culture of innovation.

7.12More Collaborative Relations between Organizationginstitutes and Industry and Universities
Regarding interviewees’ advice on collaborativeatiehs between organizations /institutes and ingtuaid
universities, should directly collaborate through study or research for technological solutions,epert
exchange programs between organizations /institaesindustry and universities, and 3) researchliative
financial support to develop new technology. THeeoimodel is that 4) the organizations /institeted industry
might collaborate through a revolving organizatwimich acts as collaborator between industry andessities
by collecting common problems from organizatiomstitutes and industry and encouraging universtoefind
solution to given problems.

The interviewees make it clear that the ursiiers, through necessity, have been developeck ttrdining
institutions. The universities’ linkages to indystrere not made through research and inventionrdiber as a
supplier of a trained workforce. Later, as researmas added in to universities’ mission through ria¢ional
education policy, the traditional method of comnmarion with industry was through publication anédemic
journals.

7.13Universities as a Central players in DevelopinilIS
The common view among study participants is thatarsities’ roles as a central players have twesit serve
in the collaboration with government, industry aitkder organizations/institutes;
A. University as supplier
Universities are to serve the industry in the feilog areas:-
Quality graduates relevant to industrial and soogds,
Research/knowledge/innovation,
Incubation services,
Technology transfer services,
Solutions to problems/challenges,
. Management consultancy and training.
B. University as demander
Universities require resources and collaboratiothviioth government and industry to effectively
serve the industry as mentioned above in the fatigwareas:
1.Financial and equipment support,
2.Enterprise strategy to become entrepreneurial wsities,
3.Technology transfer from organizations /institudes industry,
4.Collaboration with organizations /institutes andustry for internship, cooperative program, and
laboratories/instruments.

oukrwnE

7.14 Funds for innovation
The common view among study participants is thathal activities outlined above need funding .sThinding
could come from competitive bids to governmenttonay be a strategic decision from the universitprovide
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such funds from a core endowment or operating funds

8. Conclusionsand Recommendations

8.1 Conclusions

From linear innovation processes to innovationeyst the National Innovation System (NIS) approach
recent paradigm for organizing innovation in naglbeconomies. This systems approach representsra mo
holistic view of innovation processes and has thtemtial to improve innovation outputs and outcorfas
firms, industrial sectors, and nations.

The concept of National Innovation System3Nhas been recently applied in the context of ligieg
nations even though it was originally developedsiation to the more developed economies. PubligpEan
universities are expected to develop national iation system throw playing the role of a providépmduce
graduates highly relevant to the need of relatetbse and social needs, conduct basic and appd®shrch, to
collaborate with organizations /institutes anduistdy to create new technology/innovations , to eli@y
incubation services ,to promote technology transévwices, to come up with solutions to problemalehges,
and to manage consultancy and training . In thenriiaie Public Egyptian universities are expecteglay the
role of a demander of Financial and equipment stppenterprise strategy to become entrepreneurial
universities, technology transfer, collaboratiothafirms for internship, cooperative programs , ¢éaftbratories

In order to adjust Egyptian universities’ ®l® develop NIS and economic development moreciifdy
and efficiently, Public Egyptian universities hate establish closer relationships and networks with
communities, business and industries whilst intigma university functions as a component of the
industrial/production process of the Egyptian ecopoThe government does not only expect to seeeusities
producing graduates efficiently, but also graduatitls employability and value-added skills to effeely serve
as a productive workforce.

However, there are challenges for Public Hgypuniversities to substantially support NIS. 3&ehallenges
are : (1) Public Egyptian universities do not proelhighly qualified and industrially relevant grates, (2)
Public Egyptian universities do not understand andommodate the nature of industry, (3) Public Egyp
universities do not have sufficient resources ) Rdblic Egyptian universities are not recognizedaecritical
player in economy, and (5) Public Egyptian univéEsido not seriously cooperate among themselve saéth
other related sectors. To deal with the challereyes to enhance universities’ competitiveness/relesan
developing NIS , the paper recommends that PuldigpEan universities could be improved by estaliigha
track record, culture and strategic plan to enh&ti&e

The structural development of the Natiomaddvation Systems in Egypt relies upon foreign mattonals
to drive technological development and innovatie#ivity. Public policy is now beginning to empiees
indigenous talent development in order to captuogeneconomic and technological spillovers domekyica
Initiatives are being introduced that seek to epbammnovative capabilities by forging local, regihnand
international channels that facilitate flows of kriedge and information. The next phase of the Egypt
economic growth will be more reliant upon the parfance of its national innovation systems .

At present, the collaboration between theliBubgyptian universities and industry in R&D islatively
weak. In cases that there has been such a relaifipnthe most common practices are simple monetary
contributions from corporations to universities amdformal collaboration, such as consulting sersice
Interaction between industry and the universitias largely been informal and personal. One significeason
for this is the rules and standards governing thevewsities and faculty members that do not favoe t
entrepreneurial exploitation of university-baseskaach.

8.2 Recommendations

Recommendations to enhance the role of Publici®&gyptian universities in developing national ération
system are the following:-

(1) Where appropriate, universities that are agtrd in an industrial relationship should iden&fyd expand
their traditional missions (teaching and resear¢b)the third mission of economic, social and indab
development.

(2) Government should provide financial and equiphsipport to universities operating industrial o units
such as a technology transfer office, incubatioit, etc.

(3)U-I-G linkage model could be more effective oiflysome U-I-G mechanisms are adjusted to createemo
confidence, mutual trust and common interest aniwegthree partners, while improving effectivenerd a
efficiency of units/mechanisms within.

(4) Universities must generate graduates increbsirgdevant to NIS’'s needs through cooperative atioo
programs, expert exchange program in teaching amtalum designing, project-based learning wittustry
for technological solutions.
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(5) Teaching is expanded from lecture and discustia project mode , with teacher serving asifatalr, and
ensuring that teaching-learning reflect the skibeded in industry.

(6) Where appropriate, universities may embed prgreeurial activities and spirit. This can be ddmeugh
developing incubation services and testing servicesipport (SMES), developing spin-offs and fitmdurther
connect with industry and real world business wha@erating innovation; developing satellite carfipasning
centers and programs in the industrial cluster tolesstand the industry and serve it well, employing
entrepreneurship education to train students antinieians to realize business and corporate vaha a
educating the managerial workforce to manage orgdéions more effectively.

(7) Developing technology transfer capability.

(8) Extending teaching from educating individuadsshaping organizations through entrepreneuriataibn
and incubation.

(9) Providing a supporting infrastructure for teachand students to initiate new ventures withlladeual,
commercial and conjoint characteristics.

(10) Universities should strengthen their reseancti innovation through, Conducting research wiemtidied
commercial potential, Identifying, promoting andrking on specifically competitive research areas.

(11) Developing a U-I unit such as a technologysfer office, encouraging faculty staff to suppbe work of
the university and industry which, in turn, can gete income, etc.
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Appendix A

Interview Guide for Public University Faculty and Leaders
I. University profile: (name, location, organization,policy and mission, function, etc.)

Il. University’s role
1.How does the university directly involve in the N2S
2.How does the university promote the technologysien?
3.How does the university develop the entrepreneatillire?

lll. Technology transfer process
1.What is the scientific position of the university&search?
2.How does the university’s research cooperate wighitdustry?
3.What are the university’s research spin-offs?
4.Does the university have any programs to suppergthduates establishing new companies?
5.What kind of processes does the university usemmect between firms and the graduates?
6.Where are the university’s research financing alled from?
7.Does the university establish the science parlsti@ngthening the interaction between the uniweesid
industry?
8.Does the university develop any internship prograits the industry?
9.Does the university have skilled-training joint vthe industry?
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10. Does the university have consultancy with the ing@slf yes, how?
11.Does the university have incubation services tgetithe industry?

IV. The support from industry needed/Government policy/cooperation model between university and
firms

1) What kind of support you need from the indutry

2) How to make your relationship with the indudiirpis more fruitful?

3) Does the government determine the direction polity on relationship between university and fifms
industry? If yes, how is the policy? If not, whatthe impact on the cooperation?

4) How the university should be supported in otdettevelop firms competitiveness in sustainability?

5) What is the appropriate cooperation model ofersity and firm/ industry?
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