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Introduction

The djective of the present study is to put forward a customized roadmap for Arab ICT higher
education institutions so as to enable them to: reinforce scientific capacity, provide practical good
practices for curricular reforms, promote innovditased indusal development, upgrade
managerial and resources efficiency, and develop human resources.

In accordance with the requirements outlined in the terms of reference and taking into
consideration the importance of stakes, the diversity of challenges @oteéntie solution

paths, the elaboration of such a roadmap has been undertaken by considering Arab ICT
universities as the focal point of gtisdy

The elaboration of this roadmap has gone through two phases: the analysis of the strategic
position ofthe current state of ICT education in universities in the Arab region, and the
identification and the development of the action plans of the target roadmap on théhkasis of
results of the previous phase.

The diagnosi®f the current state of ICT educatiin Arab universities, undertaken in the first

phase, has revealed ttiaspite thdauge budgets that are allocated and the great efforts that are
made to launch and/or upgrade ICT higher education institutes in the Arab region, there are a lot
of problans that still need to be solved and there are many objectives that have to be achieved.
This problematic situation is mainly due to a serious lack or even deficiency in: updating ICT
curricula, certifying thacquired professional ICT knowledge, laundhimgvation oriented

R&D activities, opening these institutions taptheir socieeconomic environment, and
upgrading human resourcesd® skills. The findi
form of a SWOT (Strengths, Weaknesses, Opporuaitié Threats) matrix.

The first phase also includes international benchmarking which has targeted OECD countries
and the European Union together with India, and Mexico. Its main mission was to collect and
analyse good international practices that badwe adopted in order to enhance the training of
highlyskilled ICT graduates, promote R&D activities in ICT fields to meet the needs of industry
and development, and ensure a global adequate environment to ICT higher education
institutions.

On the otherhand, the second phase aims at elaborating the roadmap. Being based on the

findings of the Strategic Position Analysis, as well as on the Arab region profile of ICT capacity

building, this phase has two strategic objectives:

() train ICT quality graduates¥wo strategic leversviewing and updating ICT curricula and
providing AIHEIs with the necessary environment to attain excellence

(i) reinforce theopenness of Arab ICT Higher Education Institutibtreugh two other
strategic levers: promoting ICT R&D dndovation activitiesand building collaborative
partnerships and strong networks

Needed fundamental and spksed ICT skills are discussed and d&€@rdomains that should

be taken into account in curricula updates or in R&D and Innovation pihdjgnerous areas

are, thus, proposed. These includéroperability CyberSecurity, EmbeddedSystems and

Business Intelligence, Interdisciplinary domangevégnment, -business, -kealth and €

Education). Biotechnology and Nanotechnology have besenfd as areas of strong

potentials for the future of the region.

Both strategic objectives giae idea about the action plan which has to be undertaken to
achieve excellence in ICT education at universities in the Arab world. This plan details the
strdegic actionshat should be carried oats well as the outcomiémat areexpeotd (Joint
programs, National and regional frameworks, collaboratimagezb platforms) in order to-set
up a comprehensive system for a continuous enhancement and updaterottha of Arab
ICT Higher Educationnstitutions, and tcestablishiCT R&D and Innovation centres of
excellence in these institutions.
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1 Diagnosis of the current situation:

The purposéhereis to develop an objectiveventoryof fixturesof the curent state of ICT
education in universities in the Arab region and identify its strengths and weaknesses

11 ICT in Arab countries
Arab countries have made substantial strides to integrate the new strands of the information

society into traditional sociatperomic, and cultural patterihis progresss confirmed by the
seventh annu@lobal Information Technolodgeport.

The report shows that Arab states have risen significantly in the rankings. Egypt, at position 63 in
the study, climbed 17 places frdra 20062007 reporti the biggest jump in the sample.
Bahrain, Jordan and Qatar leapt six, four and 11, pésgpectively. Oman and Saudi Arabia,

new to the report, entered at positions 53 ancedgectively. Moroccdue to its remarkable
improvemert inaccessibilithas the greatest overall gain in DOI (Digital Opportunities Index)
rankings between 2004 and 2005

Indeed great effortbave been madie this region to adapt the legal and regulatory frameworks
for ICT, to create a reseafmomotingenvironment via clusters and/or technology incubators
and to deploy ICT infrastructure improvement programs.

In many Arab statethe speed of the introduction of Internet access devgresviagrapidly,

and most countries hawgtnessedh surge of nule telephone use. Furthermaerporation

and multinational segments are responding favorably to tG4:pioneering Tejari- e
marketplace for instancehas demonstratedceo mmer ceds abil ity to ac
business activity. Finally, theeyoments of Arab states are moving many of their operations
online, and migrating their procurement, customs, and citizen management capabilities onto
electronic platforms.

On the otherhand,successful interregional connectivity initiatives are inghgdsiking Arab
stateswith each otherArabSat, an inté&rab satellite communications and transmissions
solution, is one of the best examples of the ability of Arab states to collaborate in creating a solid
and resilient communications network.

Howeve, major challenges in ICT adoption and usage must be met by Arabhstadggal

divide remains andli®ing worseneby the absence of cre&sab initiatives, lack of financing,

and poor education. Numerous deficiencies can be listed: (i) the svebkioeal ICT
capabilities confirmed by the fact that nearlyealledequipment is imported; (ii) the poor
performance of Research, Development and InnovadtemcgforthRDI) in ICT, hence,
intensifying reliance on foreign expertise and furtheriigine ai n dr ai n 6 ; (i ii)

1World Economic ForumApril 9, 2008The report assesses 127 nations on factors ranging from the cost of mobile phone calls
and available Internet bandwidth to the quality of higher edwstatisio determine hich countries are best positioned to
compete in the informatientensive twengfirst century economy.

2World Information Society Report 2007

3 Strategic initiative led by the Dubai Government to facilitate-&#Bneerce in the regionejari is now #&ading B2B-e
procurement organization. Tejari has a local presence in Iraq, Kuwait, Lebanon, Syria, Jordan, Omanf, 3&nddom
Arabia, Nigeria, China, Egypt and the United Arab Emirates to mention a few.
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resulting either from low speed rate or disconnection; (iv) poverty in some countries in the region
restricting demand; (v) higher costs of services discouraging both demand and supply; (vi) the
high software piracgtes recorded the Arab region, and (vii) the weakness of Arabic content.

Asclearly seein Tablel, there are three aspestshe digital divide in Arab states: (1) the divide
between the Arab world as a whole and the rest of the world, (2) thadiogs Arab states,

and (3) the divide within Arab states. Although Arab states do not severely underperform when
ranked by world standards in teledensity and PC penetration, they remaitheseakber of

websites and Internet users.

Internet Broadband Subscribers
Subscribers Subscribers per Users Users per Total Per 100
(000s) 100 inhab. (000s) 100 inhab. (000s) inhab.
2007 2007 2007 2007 2007 2007
Algeria
Bahrain 68.9 9.15 250.0 33.22 68.3 9.07
Comoros 1.8 0.21 \ 21.0 256 \ - -
Djibouti 35 0.44 11.0 1.36 - 0.01

10'532.4

Iraq 14.9 0.05 275.0 0.95

Kuwait 283.2 10.54 900.0 31.57 25.0 0.93

Lebanon

Libya 82,5 1.38 260.0 4.36 9.6 0.16
| Mauritania |

Morocco 483.4 1.55 6'600.0 21.14 477.4 153

Palestine 102.2 2.73 355.5 9.52 55.6 1.49

Saudi Arabia 2'500.0 10.11 6'320.0 25.55 623.1 252

Syria 694.5 3.49 \ 3'470.0 17.41 \ 7.0 0.03

Somalia 9.0 0.11 98.0 1.13

Tunisia 253.1 2.45 1722.2 16.68 95.9 0.93
United Arab Emirates

Yemen 216.1 0.97 320.0 1.43
Russia 30'500.0 21.40 30'000.0 21.05 4'000.0 2.81

Singapore

Sweden 4'054.0 44.46 7'295.2 80.00 3'280.0 35.97
United Kingdom 18'277.0 43753.6 \

United States 72'721.0 23.78 221'724.0 72.50 70'187.4 22.95

Table.1 Internet penetration andbroadbandsubscriberdrates in Arabcountries (ITU-2007)

Many recommendations have bpenforwardto help Arab countriespeed ughe building of
the information society and the move towaldswledgédased economy®. One of themost
important recommendations consisté enhancing th process of developing human and

40 Regi onal Profil e imnf Welsd elrmf cArsmaatdi, o rE SSCOMAI, e t8y Oct ober 2003
5 QICT Opportunities and Challenges for Development in the ArabdMNorldUni t ed Nati ons University,
60The Arab Worl d Co mp World EconensiaFerans, ApRI@drt 2007 6,
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institutional capabilities in ICAll aspectselated to thduilding ofICT capacity (planning,
delivery and partnerships management) muabtewithin a comprehensive manner in order
to traina critical mass of IC3pecialists, sap a strong policy of REAnd achievexcellence in
ICT highereducation.

12. Science, Technology and innovation in Arab countries

The @pacity to innovatallows countries and regional groupirtgsachieve advantageous
positions in key indugl and service sectors. Les®ured countries and regions are often
those thatlo not havehe capacity to innovate and, consequently, lack the ability to improve in
todayds comp et Henceforth bothlkrowledde amienovdtientare céml to
economic development

The UN&s Arab Human Devetbpmenmntdef&ppbomt t haooq(
significant human capital in the region, disabling constraints hamper the acquisition, diffusion
and production of knowledge in Arab sossetiThis human capital, under more promising
conditions, could offer a substanti al base f

This reportis confirmed by Rand Corporat@manking,in whichonly Egyptis classified as
scientifically developing couyntwhile the remaining 21 Arab countrize classified as
scientifically laggifgehind Furthermore, as sthw in Table2 below UNESCOidentifies the
Arab region as the least R&D intensive area in thé oract,no single university from the
Arab worldis mentioned irthe list of the top 500 universities of 2007gmhsmany other
developing countries such as Mexico, Brazil, India, South Africa and Aageirticladed in
that ranking

Arab World World %
Population 282 Million 4.5% (Japan 2%)
GNP 600 billion USD 2% (Japan 16%)
R&D 1 billion USD 0.2% (Japan 22%)

Table.2. Arab countriesdcontribution in R&D 10

NowadaysArab nationareincreasingly investing in international science collaborations to catch

up with the West, amateshifting theirattention to developing regional R&D. In 2008, the 22
nations of the Arab League approved yed0 plan to boost scientific researghis plancalls

for member states to raise their allocation to science twelvefold to 2.5 percent of@®P

than theaverage 2.3 percent spent by developed nations. To counter that particular concern, the
United Arab Emiratdsasrecently launched a new &mab foundatiotf with an endowment of

$10 billion. The foundat i o-dadsknofvedged mins $ihe@r
region, and many hej will foster broadbased scientific research.

7 0Arab Human Deslopment Report 2003 Bui | di ng a WKvaitabld achtpy/ewwSuodp.org'rbag.o .

802005 UNESCOOs USESCE 2005 Report 6.

9 http://www.webometrics.info/top100_contineasp?cont=gawanking summarizing the global performance of the University,
provides information for candidate students and scholars, and reflects the commitment to the dissemination of scientific
knowledge.

10 Arab Region Roundlable on Harnessing Suie, Technology and Innovation for Sustainabilitg-18 April 2005, Dubai
(UAE).

11 http://seedmagazine.com/atent/article/science_is_golden.

12 SourceFoundation Web Site
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To that end there is an urgent need to upgrade universities and research institutions, and to
launch and reinvigorate mdyaised national science academies, égpedize ICT field.

13. ICT Higher Education: Present status

As in other regions, Arab ICT institutes and faculties have to meet several challenges to achieve
excellence both at academic and professional levels. How far did these institutions succeed in
acheving this goal? And what specific strengths and weaknesses can be identified?

According to GBMENA Education Ministerial Meetifigsa number of Arab countries have

made enormous strides to increase the relevance of education through a vaselyobf in
interventions and programs aimed at increasing empldyabdigover, all Arab countries face

the challenge of developing ICT industry, which is an emerging industrial sector in the course of
structuring.

Therefore, in the last few years, some staths have launched numerous ambitious programs

of training on ICTin order to enhance their capabilities of making and exporting ICT products,
foster different types of outsourcing, andupetledicated techno poles and techno parks of
international sindards. The main objective is to give priority to the acquisition and development
of expertise able not only to develop digital resources, but also to facilitate and reinforce
innovation in ICT and its related fietd¥hese programs are real opportusiitoe Arab ICT
universities to sustain the government in actively treating human development needs and
generating knowledtg®at promotegconomic and social prosperity. This means that the offered
curricula must be markatiented, based on strong theosdt foundations, aligned on
international academic and industrial requirements and standards, and updated in line with
advances in technology and business.

Nevertheless, despite the fact that many efforts are made to launch and/or upgrade Arab ICT
highereducational institutes, there are still problems that have to be solved and objectives to be
achieved.

Firstly, there is an urgent need to bringpegiate ICT courses and teaching strategies offered in
Arab institutes by the adoption of rigorous andlaegssessment as a meéamashiee higher
quality in education, especidilyingeducational reformghis situation is comonly witnessed

at all levels ofArab Educational System

Furthermore, Araluniversities and colleges are currently suffgdng a severe shortage of
specialists (Ph.D. or M.S caliber) in Computer Science and Computer Engineeringn Indeed
the basis ofletailed internal and external reviews of Computer Science Programmes in a group

13The Dead Sea (2005) and Shar®heikh (2006) GBMENA Education Ministerial &tings noted the need to improve the
quality of education to make it relevant to economy needs.

4www.g8bmenaeducation.de/_media/Schools_and_the_World_of Work.pdf

15010, 000 Engineer s b yoEdacatibroRorm for the KnawleédgEeonomyn Mo o glordamy, i n

O0Tuni sian Virtual School s6 in Tuni skPragf edslsriaogna | NeT rweoirrkii mngg
Egypt etc.

1O THe ab Worl d Compet World Eeonomis ForuR, dgrilk@or 200 7 6,

YoEduc ®Rteifoman can empower youth in Arab countries and help
2008.
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of 15 Arab universitiegshe Regional Ovetiew Report, published by the UNDP, revias
following challenges associated with academic &affing

- There are too few staff overall. Those available are not always organised optimally to provide :
coverage for the maximum enstitdefrits;

- In most universities, teachers are overloaded, leading to slippages and limited research;
- Full professors are scarce. As a result, academic leadership and influence are often lacking;
- Too many staff teach in areas outside theiritesrent special

- Scarce, fully qualified, staffs are being used to teach elementary courses such as basic compi
computer scientists and introductory topics. Their specialist knowledge is not called upon in suc

- Lack of training in new ped&grhniques, infrequent mentoring, insufficient dissemination of good
and a general absence of support for junior staff perpetuate weaknesses

Palestinian universities can illustrate this lack of ICT professors. Although these universities are
ranked among the first ten Arab Universitidee student/ lecturer (Ph.D.) ratio is at least 50:1

and 30:1 in the case of lecturers holding MS &t Wi#ings get even worse since ICT Arab
institutes are committed to maintaining-pe&tformed technicataining based on approved
national and international standards. Hence, they must concentrate on building capacity and
professional expertise, and enhancing the aptitudes of human resources involved in ICT training
and R&D processes.

Finally, despitéhe increasing number of partnerships between Arab institutésegmivate

sector (especially ICT professional or industrial assoéiasindsgylobal information technology
corporation®), there is a great need to establish a clear policy aimed at $tuildipgnd
sustainable partnerships between universities and both the private business community and the
public administration. Such partnerships constitute real means for universities to be opened up
to their socieeconomic environment, and highly iagdlin national and/or private economic
structuring projects.

2. International Benchmarking:

The imperative foArabcountries is to raise highevel employment skills, to sustain a globally
competitive research base and to improve knowledge dissenonétgobenefg of society. It

is in this perspective that numerous countries and regional orgartizaetaisched studies
aiming to achiewxcellence ihighereducation, espediain theareaof ICT.

2.1 OECD? Thematic Review of Tertiary Education

The CECD Committee has undertakera comprehensive international review of tertiary
education poliéy Overthe last40 yearstertiary educationcommonlyreferred to as higher

18(‘)Qual ity Assessment of Comput eUNDR dgahuerm2065. Educati on in Arab
19 Threeof the 11 Palestinian Universities are raaakeghg the first teArab Universities(ttp://www.webometrics.infQ
PoProfile of the information society in the Palestinian au
21Such as IEEE (IEEE sections in Arab countiaesl CompTIA (regional offices in 12 Arab countries).
22 Many agreements target the settingpf ICT vendors centers in Arab high schools, technical Schools, Colleges and
Universities, e.g. Microsoft Certified Solution Developer (MCSD), Cisco Certifieck Messociate (CCNA), or Adobe
Certified Expert (ACE).
23 Organization for Economic Cooperation and Development
240Tertiary Education for the Knowledgti Goci 8ypt OELDs TRema
International conferenpeesentinghe results of the OECD Thematic Review of Tertiary Education in [3sbépril 2008.
Roadmap to achieve Excellence in ICT Higher Educatio in the Arab Region Draft Report 9
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educationis what takes place only at timeversiy. Nowadaysit is much morediversified and
encompasses new types of institutions such as polytechnics, iesivarbgges, or
technological institutes.

The goal of the ©CD studyis to help countries share innovative and successful initiatit@s and
identify policy options tmaximize the contribution of tertiary education to national economic
and social objectives in an increasingly knowdestlge global economy. Despite the major
differences and traditions across countries, a number of policy optiouisfareardin the
study in order to meet trebovementionedhallenges. The optionsare mainly related to:
matching funding strategies with national prior@redjringand improving quality, enhancing
the role of tertiary education in research and innovation, stremgthes with the labour
market and implementing tertiary education policy.

2.2. ICT Higher Education in Mexico

Mexico, an @CD country, illustratethe applicatiorof these recommendationsI@iT higher

educatior. Its policy focuseboth on improvinghe quality of ICT training and increasihg

number oflT professional(expected t@oublein the period 2062014). To achieve this dual
objective of high quality and increased quantity, ICT education has been decentralised away from
the Ministry of Educatio Curricula for IC¥elated programs are updated by the National
Association for Computer Education Institutions (ANIiEIgollaboratiorwith the Ministry of
Economy.The pdae f ocuses on O0competenciesad, . e. S
software architect, developer, etc.),indbjective i make curricula more practical and easier

to evaluate. Teachers are currently being trained fourfhose.

In addition,a governmerdcademigrivate sector centieas beercreated tospeed up the
integration of graduates into tldour marketin this way technology parks have been a
successful link between the private sector and univeesigidsisituto Tecnoldgico y de
Estudios Superiores de Montexrey

2.3. European Framework forthe Accreditation of ICT Higher Education

The European Commission launched the EUR®roject® in order to creatof a framework

for the setting upof a European system ftre accreditation ofCT higher education. €h

objectives of this project are as follows

1 improvethe quality of educational programsomputer sciengce

9 provikan appropriate OEur opearmconpaibgel 6 f or accrt
1 facilitae mutual recognition by program validation and certification;

1 facilitat recognition by competent auth@sti within the EU directives;

1 increas mobility of graduates as recommended by the Lisbon Strategy.

The outcome¥ of the prograntan be described ascreditedtandards for competences, skills
and knowledgehat graduatesare expected to haveo that theycould use them itheir
profession oiin their postgraduate studieSloreover, to enhandimks between Industry and

2501 CT Di ffusiPeert &eBiuewn€osntAcy200Report 6. OECD, 23
26 http://www.eganie.e(EQANIE : European Qality Assurance Network for Informatics Education).

270 EUROnf Framewor k Standards and Ac cEURDINftPeject @ pAugisd08 er i a f or
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Higher Educatiorand to enrich computer science programs EURQGInf Framework is

proposed as a reference point

Each ICT program forwhich a givennstitution seeks accreditatiancording toEuro-Inf

standards mustainlyhave:

1 A systematic check of tbbjectives of the educatiopabgramtogetherwith the priorities
and needs of all relevant stakeholders: emplay®a tingassom@tions orfirms, etc.

1 Educational and cooperation agreements with industry, research institutions and/or other
higher education institutions.

2.4. ICT Higher Education in India

Numerousgood practices can be identified by exploring how India has achieyealstef
excellence ilCT higher educatiorindeed,the Indian ICT sector is clear example of the
positive effectthat technologmayhave on development. These effbegeenabld Indiato
move sixhotches up to hold the Bosition in the NetworkeReadiness Index (NEI)f the
Global Information Technology Report (GITRWblishedby INSEAD and the World
Economic Forunin 200405. Indig known for its software production and exguas become a
powerhouse in the global industng its aiversites have a crucial role in this success.

One of the key factors that lie behind this success isdlzahas built one of the largest higher
education systems in the wof809 universities, 15,614 colleges and 9.28 million students).
Moreover, Indian uwversities argiewed as a real stakeholdencretely involveth ICT by
incubating telecams™® *. Thelatter function agi)amearsto extend knowledge and learning
resources to the surrounding communities and to other populations in theijegetr@tory

for faculty and researchers to carry out ICT and exterkted R&D projects; (imlearning
environment for students to gain practical expenmcé will helghe community apply ICT

to the challengesf the daily life

2.5. Synthesisof international good practices
Table 3 below presents a set of useful international good practices to reuse in order to elaborate
the roadmap to achieve excellence in Aralhigier education

2The Networked Readiness | ndex ( NRIrde ofipepardtiorf to pagidpateaisandd nat i
benefit from information and communication technology developments.

29 The termdtelecentré is generic for all kinds of arrangemén®Rural Knowledge Centre, Information Kiosks, Village
Knowledge Centres, efctha seek to provide shared and mediated access to information and services by using new
technologies especially computers and Internet.

¥o0Chall enges of Technical Education in the Era of Gl obal

Indrapratha University, Delhi
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Table.3 International Good practices

Main roadmap direcions

Good practices

Increase the training of highly
skilled ICT graduates

Enhance the capacity of the institution through sufficient development of infrastructural facilities, laboratoriesnel@ Etequip
Coordinate betweehelabour market andCIT higher education policies (communicate the market needs, etc.)

Improve analysis studies abthetmarket needs of ICT graduates

Promote the training of faculty staff in ICT fields

Develop qualitatively graduate studies so as to serve as a mechamisnete iICT faculty staff.

Guarantee continuous training capable of helping private and public partners of the Institution to cope with deviEldpments in
Increase accessibility of ICT higher education for all people irrespective of economic strata

Enhance and update
continuously ICT curricula

Includethelabour market and development actors perspectives and orientation in the curricula updating process

Improve ICT graduate studies to attain international quality and standtreneet the needs apbspectus of a globalized society
setup real certification systems of acquired professional knowledge in ICT fields

Introduce and generalize néaded, skdloriented and interdisciplinary ICT curricula

Ensure a global adequate
environment to ICT ingtitions

Strengthen the ability of the institutiogédaligredwith the national tertiary education strategy

Accelerate the setting up of a system for continuous development of administrators, faculty staff and academic sapport person
Make funds dficiently available both from public and private sectors

Use all ICT possibilities in teaching, and especially systdesmihg, intellectual knowledge archiving, virtual networking, etc.

Set up and/or reinforce a qualif
monitoring system

Developa strong quality culture in the system and focus on internal quality assurance mechanisms
Establish benchmarks in the institution as indicators of the quality and achievements of all courses, and basisdofatkiaging
Set accountability normg fl risktaking personnémanagement, teachers, students, policy framers, etc.

Promote R&D activities in ICT
fieldsthat areconsistent and

meetindustry and development]
needs

Promote fundamental and applied relevant ICT R&D works through propeitlirikslustries, agencies, laboratories and professionals.
Enhance the development of a national ICT industrial track

Set up excellence centres of specialized research in ICT serving as mechanisms for initiating and reinforcing €, R&z: piyiand

attracting researchers, and coordinating research networks famdnimgesinstitutional R&D activities

Retain highbgkilled researchers through promotion in their caresmapatimechanisms for continuous development

Broaden the criterissed when assessing R&D works in ICT fields

Involveenterprises in the process of valuing R&D

Engage and monitor the shift towards prdjased funding of R&D activitiasd povide a mix of funding mechanisms of R&D activities

Reinforce inovation abity of
ICT higher ducationinstitutions

Build strongnetworks or systems of ICT innovation

Contribute to the setting up of local, national or even technological clusters able to boost innovative economiéseand enterpr

I nitiate andpen c aaehtedaréusd &researth tabordtaies including R&D companies, public research institutes, etc.
Assess and measure innovation progress by adoptitegnationally recognized indéex

Build strongcollaborative
partnerships and networks

Improve and widen knowledge diffusion and channels of interaction
Promote inteinstitutional and intedisciplinary collaboratiamd exchange thie regional level and around the world
Reverse ICT brain drain by appealing to the nationaki{td persanliving abroad

31EU innovation indesll: this index is composed of various indicators for measuring human resources; knowledge creation; transmission ehkinrapylédge; and innowatifinances,

output and markets
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3. Synthesis

The objective here is pve asynthesi®of the presentliagnosisn the form of the SWOT

matrix® (Table.4. The latteris a way to analyze and evaluhi current situation and

environmendf ICT Higher Education ithe Arabregion It alsoconstitutes the first step in the
process oidentifyingelaboratigand prioritimgthe action plans of thiargeted roadmap

%2 SWOT stands for singths, Weaknesses (internal factors), Opportunities and Threats (external factors).
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Internal origin
(attributes of the system)

External origin
(attributes of the environment)

Table.4 SWOT matrix of ICT Higher Education in the Arab region

Helpful
to achieethe objective
Strengths
9 Launching and settiugp acomprehensive natiomaform of higher i

education inmost Arab countries

Harmful
to achieethe objective

Weaknesses

Poor performance of ROn ICT
Real difficulties satisfy local market needsgodduategtudents

T National, regional and international recogrionany AradCT f  Teaching methods tendftzus onpassive rather than proactive
higherinstitutions learnin

1 High demand and increasing job opportunities for Arab ICT institu . g ; ; o
graduates Limitation of the available programs in scope and applicability

1 Noticeable strides towards the relevance of programs aimed atin 1  Very few contracts signed between Arab universities antleboth t
employability private business community and the public Administration

i Increasing Investment of Arab universities in developing local anc 1 No clear p0||cy to seip real certification systems of acquired
regionaRDI . _ _ professional knowledge in ICT fields

i Er)gjs;itnsce of incubating technological startups and small business 1 Deficiency of the student/ lecturer ratio

1 Growingopenness of the Arainiversityto its socieeconomic
environment

1 Development of international collaboration

Opportunities Threats

1 Noticeable improvements in technologpdiness dheArab region  { Persistentligital divides within and acso&rab states, and between ti

f  Elaboration andarrying out of strongational ICT Strategies Arab region and the rest of the world

Strong national and regiomégllingnesso boost scientific research 1  Weakness of local ICT capabilities confirmed by the fact that nea

1 launching of paArab foundations for théevelopment of worldiass equipment is imported
knowledge in the Arab region 9 Strong brain drain to which local graduates are exposed

f  Settingup of dedicated techno poles and techno parks of internatic 1 High software piracy rates nefzmlin the Arab region
standard 1 Weakness dhe Arabic content

1 Successful interregional connectivity initiatives (Arabsat, etc.)

Roadmap to achieve Excellence in ICT Higher Educatio in the Arab Region Draft Report

14




4. ICT Higher Education Roadmap in the Arab region

The strategic vision of the targeted roadmap coaosistsiieving excellence in ICT higher
education in the Arab regionlt mainly aims to use ICTdher education to reinforce the
development of Arab countries in various aspestenomic, social, political and cultural, and,
thus, develop this region to become knowlbdged and able to benefit from innovations and
increased competitiveness inithernational arena.

The elaboration phase of the targeted roadmap is based on the findings of the diagnosis phase
(the present status dCT higher ducation in the Arab regioimternationabenchmarking and

SWOT matrix), as well as dmetregionaprofile of ICT capacity buildin@f. Section 4.1)

Indeed Arab countries are not homogenous but rather heterogeneous. Hence, the need to profile
Arab countries in specific regions is considered as a prerequisite to set up the targeted roadmap
whose objectivis to achieve excellence in ICT higher education

This phase consists of two msteps:

- ldentification of strategic objectives: these are directly related to the major problems
identifiedin the diagnosis phase. Strategic objectives should allowrify tehaahas to be
undertaken, and to indicate the overall direction to achieve excellence in ICT education at
universities in the Arab world, and make this direction operéiogadtion 4.2)

- Formulation ofthe Action Plan: each identified strategfigective must be attached to
specific, measurable, achievable and realistic actions which will enable us to produce targeted
results. The obtained plan should help in conducting changes at universities in the Arab
region throughout their mutation to dkaece in ICT educatidaf. Section 4.3)

4.1. Regional profile of ICT capacity building

ICT capacity building requirtee educatiorand trainingof human resources to increase and
improve the quality artegreef involvement in the field. Profiling IC&pacity building in the

Arab region should hopefully help customise the planned strategic actions following national
needs and priorities. It can also make Arab states collaborate efficiently for the laenefit of
regional integration in an increasinglpaiiged economyOnce countries are profiled, the
roadmap has to include the identification of strategic objectives directly related to the major
problems that are to be solved, and the formulation of the action plans that IDB has to carry out
in order tohelp Arab countries really achieve ICT higher education excellence.

The concept of maturity levels used by ESEWAhe most suitable model to profile the Arab
region. This technique is useful for grouping countries into homogenous clusters, thus,
identifyingthe main characteristics of the regional profile. It is in this context that ESCWA has
established a first ranking of Arab countries based on the technibeettoke following
maturity levels:

3¥BORegi onal profisloei eft yt he wefseremat iAcm a dor WekterrAsi® MDdtober 20683d S o c i
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A Maturity Levet It underlines the lack of adequateatimnal training and insufficient
university level involvement in terms of curricula and outputs. This level also indicates the
absence of R in ICT.

A Maturity Level\2ocational training is available, and universities have established some form
of ICT oriented curricula and its related output. RDI in ICT is still in the early stages.

A Maturity Level B:denotes consistent vocational training output in terms of quantity and
qualitywhich suitghe job market. This level also signals increased oatputrfiversities in
both outcomes and curricula.

Due to the lack of updated information and relevant indicators on ICT capacityibuNdibg

countries, the nominative classification of these countries may seem subjective. Nevertheless,

following theESCWA 2007 repott countries of th Arabregionare classifieglccording to their

ICT capacity building maturity level (Eakle5. below).

ICT Capacity building Countries (ESCWA Region)
Maturity Level
Level 3 Bahrain, Egypt, Jordan, Kuwe
Lebanon, Qatr, UAE
Level 2 Iraq, Oman, Palestine,

Saudi Arabia, Syria, Yemen

Level 1 -
Table 5. ICT capacity building maturity level of ESCWA countries

4.2. Roadmap Strategic Objectives:
Strategic objectives should allow us to clarify what has to be undertakenton amidierve

excellence in ICT education at universities in the Arab world, and make this direction
operationalTo fulfil the vision defined above, two strategic objectives can be identified: train
ICT quality graduates and strengtheropieness of AralCT Higher Education Institutions
(henceforth AIHEIS)

421 Strateg@bjectideTraining ICT quality graduates:

4.2.1.1. Objectives

The purpose here is to train ICT students to meet the economic and social needs dictated by the
development trends specific to eAcdib country. Thus, this strategic objective consists not only

of dealing with the real difficulties to satisfy the local market needs of graduated students by
increasing ICT manpower formation, but also of providegn#rket with highly qualified
gradiates capable of developing this region from an ICT consumer to an ICT producer and even

34(‘)Regi onal profiscceeby t hewesntfer mats oa d .for HastermAsid@dl Novemlred Soci a
2007
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exporter. The ultimate objective is to form outstanding graduates who can serve as national
leaders for the future in this sensitive and strategic domain.

Taking intoaccount the regional profiling presented above:
- For countries at Maturity Level 1, it is recommended that a national ICT capacity be built by
selecting good practices and learning from the mistakes of similar programs in other countries
- For countries at Marity Level 2governments and AIHEIs must focus on educating students
in ICT specific courses includitigaditional computer sciencenodules Hardware and
software design and producjiomore specialised disciminaking into accougtobalisation
and thus,the need$o integratesecure serviceldaving partnerships with global IT suppliers,
though useful, may make some countriesdapeEndent on these suppliers.
- For countries at Maturity Level 3miay be beneficial to use the present growth apytyrt
to focus on buildintpcal worleclass ICT educational facilities

To achieve this strategic objective, two levers will have to be congdienenitg and updating
ICT curricula and providing AIHEIs with the necessary environment to attaimexcelle

4.2.1.2. Reviewing and updating ICT curricula :

A continuous review and enhancement of ICT curricula is central to the process leading AIHEIs
to excellence. Therefore, the major objective is to reduce the gap between the cycle of
development, implementationdareview of ICT curricula in AIHEIs and the pace of ICT
evolution. Moreover, any ICT curricula update should have to meet the challenges of eliminating
all the limitations of the available ICT programs in scope and applicability, and ensure balance
betwee i nnovation appeals and the real needs
labour market.

1 Required ICT programs:

The ICT industry and labour market still need graduates skilled in both traditional electrical
engineering and computer sciet@vever, there is an increasing need for graduates who are
able to lead new ICT industry activities including mainly the development of application oriented
solutions; implementation, management and support of ICT systems as well as ICT selling and
consltancy?

Henceforth, AIHEIs should ensure balance between fundamental skills and general or vocational
specialization skillsvithout neglectingthe foundation of a solid broad mathematical and
scientific understandingundamentaskills are mainly based traditional electrical engineering

and computer science such as Programming, Data structures, Data basisnTemgram

Design, Operatin@ystems, HardwarArchitecture and Electricity. General or vocational
specialization skills are detailed irighke6 given below.

ICT skills Main related fields
Information Systems - Information systems building
Data Basis Management Systems

35 Www.careespace.com
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- Enterprise Architecture Frameworks
- Enterprise packaged applicafidns
- Information Technologies Governance, etc.

SoftwareEngineering -

Software Development Processes
- Webbased applicatictis
- Interoperability Frameworks

- Enabling software technolo@éestc.

Communication Networks -

Network management
- Networking and internet technologies

- Telecommunications services

- Wireless ahmobile communications technologies
- Information Security, etc.

Processors and Platforms - Semiconductors,

- Traditional and emerging computing platforms
- Storage platforms, etc.

Table.6. Specialised ICT skills and main related fields
So, the core of quatifitions to be attained during ICT education should give students a balanced
overview and teach them how they can independently acquire the additional knowledge they
need, both during their studies and in later professionial thiés respecttraining wrld-class
ICT graduates is naterelyrestricted to combining the elements mentioned ébeed able.5.)
It also requires the ability to understand the possibilities and constraints of the different
technologiego address the specific deficienciesdoselating the fundamental skills presented

above Table.5.) with existing curricalan d t o

uni fy

al |l the invol

industry, students, etc.) views and expectdtiomaithin this perspective that Strategic Action
1 is plannd (see 4.3.2 for more detailBhis Action aims at building national -skills
Framework and an 1Q7eeds collaboratiydatform, whiclkcanbeusedas a common basis for a
continuous review and update of ICT curriculadytifying the existing defiodés and lacks,

andtaking into account newilytroduced technologidbe requirementsefmp | oy ee s 0
needs

actorsd devel opment

s ki

In addition, and taking into account the globalizing character of intereatowahy, and, thus,
of nowadays lalio market needs and evolutions, AIHEIs shouldngixeh more importance to
the introdudion and/or the enhancment oftheir ICT programs related to the integration of

systems and technological convergence, namely:

- Interoperabiligfined as the abilityf a system to exchange information and services in a

heterogeneous organisational and technological environment. The objective is to increase

students® awar eness

on

Il nteroperability,

success factor of@ovenment, eBusiness,-eearning and-Elealth programs. The model

of Integrated Architecture Framework can be used in order to structure and define the
content ofinteroperability courses. In fact, this model describes the format and content of
the elementsf the IT architecture: Business, Information, Information Systems, Technology
Infrastructure, Governance and Security. This model also specifies the way in which these

elements relate to each other.

36 Customer Relationship Management, Enterprise Resource Planning, Supply Chain MakkgkeienDa&a warehousing

& analytics, Portaks Knowledge Management, etc.

37 Commerce servers, Personalization, Website content managebsta,analysis tools, etc.
38 Web @rvices, Entgrise Application Integration, Component softwaeh) Wchnologies, Mobile Internet, Service Oriented

Architectire, etc.
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Business Intelligdim:discipline dcugs onthe grategic application of information to
provide value to an organization. Business IntelligBhces different from traditional
operational systems in that it takes a strategic view of the massive amount of operational data,
and transforms this data inbeformation that is used as a strategic resource by the
organization. Moreover, the publicationh& annual Arab Business Intelligence Report
(ABIRY® shows the growing awareness of Arab industry actors of Bl and its crucial role in
the Arab region invaluating and assessing economic hdditls, Business Intelligence
should bepart of AIHEIS ICT curricula so as to teach students the importance of keeping all
the components of the BI architecture and to develop their understanding of design
principlesand good practices when planning, implementing, and deploying a Bl architecture
and solution

Embedded SysfEnese systems includardware and software which form a component of
some larger systems and are expected to operate without human intdReeetitly, they

have gained an economic importance due to their deseeioping embedded and real time
softwarein various domains, including Multimedia, Automotive, Networking, Telecom and
Wireless. Nowadays, it is recognised that Embedded Systains dotmonly contribute in
enhancing local ICT industry in developing countries, but also constitute real opportunities to
attract offshoring development programs as well as high level ICT R&D outsourcing.
Therefore, specific curricula should be intratlic@IHEIs so as to provide students with
expertise in multiple hardware platforsigecific programming techniquasd in the
development tools of real time and critical applications.

Interdisciplinary modidegemporary information technology conmamot only produce,

install and maintain information technology applicationsyateins, but have to deal with
business, administration and social needs.ITHusyrricula should include interdisciplinary
modules highlighting the linkage between Iepartinentsocial and economic applications
(e.g. €GovernmenteBusiness,-Education, etc.J-he main reason behind putting forward
suchmodulesis to foster a better understanding of how ICTs can be used for social and
economic development inn e débwentry or in the Arab region generaland toprovide
students with a developmemriented framework for IGhased and ICT supported
interventions in widerange of social sectors. Students must also be able to understand the
ethical questions thatveaarisen as a result of ICT use with respect to privacy aspects and
copyright issues associated with the use of computers

Information Securhis topic will be dealt with in the section that follows as well as in Section
1.2.2.2Promoting ICT RDI iities

The following table presents teeommendetypical itemshat should be included into the
programs related to thbovementioned topics:

Topic Recommended items

Interoperability - Business Process Management systems

39ABIR presents the results of a major independent programme of research carried out annually by Moutamarat and

PricewaterhouseCoopers, in the Arab world.
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Integration and interopduility of business facilities

Standards fdheintegration and interoperability of business syste
Integratiorievels of business applications

Architectures and platforms for interoperability: Open Architectut
MDA (Model Driven Architecture), MDI (MebDriven
Interoperability), SOA (Service Oriented Architecture)

Semantic Interoperability

Business Intelligence

Database Management Theory and Practice

Developing Decisiehaking Competenciégatabase technology, dg
warehousing, dronline analyticalocessing OLAP)

Concepts and Practice of Decision Support System

Enterprise DatdManagemer{Data Warehouse, Data Marts, Enterp
Resoure Planning, Supply Chain Manager@erstoner Relationship
ManagemenOLAP, Data Mininy

Critical Performance Msuremenfdecision support, key performan
indicatorsperformance dashboarésc.)

Embedded Systems

Embedded Systems Architecture (Hardware Fundamentals, Soft
Embedded Software Development

Embedded Software Architectures

RealTime Operating Systs (RTOS)

Embedded Software Engineering (Software Engineering Models
Unified Modelling Language&/ML), Software Testing)

Testing and Debugging Embedded Systems

Interdisciplinary modules
for each interdisciplinary-@xpic
eCommerce, eHealjh, etc.

Related Key Challenges

Related Strategic Planning aspects

Most common interactions (e.g.: G2B, G2C,GXB2B, B2&, etc.)
Technology and Implementation aspects

Infrastructure issues

Related Workflow and Business Process Management aspects
Security Maagement aspects

Table.7. ICT integration and convergenceopics and their recommended items

1 Special item : CybeiSecurity

CyberSecurity, also referred tolafrmation Security, is the protection of information against

unauthorized disclosure, transfaodification, or disclosure heaccidental or intentional. In

todayds scenario computer, net wo rHencefogh, i s t [
Information Security, which once was a secondary issue, is now one of the main focal points in
manycompanies and in their Information Technology groups. Consequently, there is a rising
need for information security professionals around the world.
At the national level, AIHEIs could make up for this shortage by increasing and developing
security edudan as specialized degrees or enhancing existing degree programs with security

related courses.

In this perspective, toreate a specific undergraduate currigdhennecessary topican be
determined by comprehensive surveybeoivorkforcé seeds innformation Securityna by

revieving other similar curriculumi accordance with this approach a preliminary list of these
topics should incluéfe Information Security Fundamentals, Information Privacy, Access
Controls, Cryptography, Operating Syst8ecurity, EBusiness Security, Firewalls, Intrusion

40 G2B : Government to Business, G2C: Government to Citizen, G2G : Government to Government
41B2C : Business to Client, B2B: Business to Business

20 nformation Security Curriculum Creation: A CaFhe

Pennsylvania State University. 2004
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Detection, Network Auditing Tools and Penetration Testing, Virtual Private Networks, Wireless
Network Security, Incident Response, Computer Forensics.

On the other hand, in the informatibased businessivironment, business professionals who

are competent in information security or information security professionals who understand
business arkighly neededrhis actually means that thexea real lack of specialized skills in
information security magement.

It is in this respect that thHEACA® Model Curriculum for Information Security KMaaageenent
viewed as a reasonably comprehensive set of topics that should be part of an ideal program for
information security management. This model cumicelables colleges and universities
worldwide tosatisfy their needs concernitigg education of future information security
management professionals.

The topics covered by this model are grouped into five content domains that are divided into

major topicareas (cf. Table I8elow)

Domains Major Topics
Information Security Governance Domair] - Security Governance
- Information security strategy
Information Risk Management - Risk management
- Risk assessment
Information Security Program Developmg - Program devepment
Information Security Program Manageme - Information security management overview
- Measuring information security program manageme
- Implementing information security management
Information Management and Response | - Incident management and @sge overview
Domain - Defining incident management procedures
- Developing an incident response plan
Table.8 Suggested Information Security Management Curricula

Subtopics are provided within each topic area along with the number of contact hours needed to
adequatly cover the topic.

1 Business and behavioural skills.

The objective behind updating curricula is not only to improve ICT studies, but also to enable
learners to have a clear understanding of the fundamentals of business, to manage Information
projects asvell as to acquire sependence, problesolving skills, and the capability to
innovate. In addition, the environment of an ICT graduate increasingly includes other graduates
from different specialities, cultures and backgrounds. He, thus, need#$ ta neatual
understanding in order to meet deadlines. Hence, behavioural and multicultural aspects should
also be included in AIHEIs curricula.

In this respect, a good practideich is made use by international ICT Universitiés: (i) to
give more im@rtance to international ICT degrees to help students be more culturally sensitive
and globally prepared for employment in other countriegij)andorovide or

43 0ISACA® Model Curriculum for Information Secyrit Ma n a g2008 (SAGAdww.isaca.org
40Managing educational change in the I CT di séustmlianne at t he
Learning and Teaching Counéilarch 2009.
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double degredsy combining ICT with commerce, law and other disciplinesingngreater
flexibility and certainty in employment for ICT graduates and adding value across sectors.

The concept of double degree can be a debatable recommendation and may not be supported at
different schools of thought, as it often involves a stwa@king for two different university

degrees in parall@jther at the same institutian at different institutions (sometimes in
different countries). Moreovegking into account the objectivespeidagogical coherence,
administrative efficieneyd fexibility and Al HEI s donsisterngythe concépaof gl o b a
double maja seems to be more suitable here. Students pursuing a double major earn a single
degree. Therefore, the general requirements for both programs are not duplicated and can be
completed together for a double major degree to be awandiermore, being provided by a

single ICT institution, the content of sagirogram will more accuratelgetthe initial purpose
consisting ofrainingspecialised graduatep®le of fadng realworld problems whose solutions

are basedn multiple disciplines.

4.2.1.3. Providing AIHEIs with the necessary environment to attain excellence :

Another key success factor consists of ensuring a global adequate environment for ICT Arab
educational institutionghe main purpose for having such an environment is to provide these
institutions with the necessary flexibility, academic freedom quality, and efficiency to attain
excellence. In particular, this environment should involve an accelerated and continuous
development of the academic skills of the istaférallel withihe rapid evolution of ICT. Other
measures can deal with the inevitable ICT based reform of the teaching and learning methods
(specific online directories;learning platforms, etc.), as wadl the prerequisite change
management within universities.

Moreover the settingip or the reinforcement of the quality monitoring system will enable these
institutionsto function with responsibilitaccountabilityand transparencindeed, this system

will assess the quality and achievements of all types of courses and to evaluate the global
environment of any ICT higher education institution. It can eventually become a real national
and/or regional ranking system of such institutions in order to amelad@hance the necessary
competitiveness for any excellence willingness.

422. Strateg@bjectize Strengthening the openness of AIHE Institutions:

4.2.2.1. Objectives:

An ICT higher education institution can be a key enabler in the achievement of national and
regonal success, particularly in terms of social and economic development. Henceforth, the
challenge faced by the Arab world consists of making ICT institutions opened up to get engaged
effectively and actively in their semtonomic environment, and to meemmunityidentified

needs, problems and issues. It is through such an engagement that these institutions can not only
provide leadership and higbkjlled graduates for the development of both ICT in business and

ICT industries, but also to generatel apply knowledge which promotes economic,
environmental and social prosperity.
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Taking into consideration the regional profiling presented above:

- For the countries at Maturity Level 1, a national ICT capacity should be rebuilt by selecting
good practiceand learning from the mistakes of identical programs in other countries

- For countries at Maturity Level at&ecshould be given to set up and/or enhanceR@dal
to foster the growth of national ICT firms, and promote exports

- For countries at Maturityevel 3, the efforts to be made are expectedrtsform education
into an effective RDI source, thus, enhancing growth and exports. These countries should
reinforce their partnerships include other universities and research institutes around the
world

To achieve this strategic objective, two levers will have to be considerethgi©@m@& DI
activities and builay collaborative partnerships and strong networks.

4222 Promoting ICT RDI Activities :

1 Motivations.

Snce the quality of higher education depemd intensive and extensive research programs,
Arab universities and other stakeholders must strongly promote R&D activities ge sl

ICT fields. Talented people with productive skills must be encouraged to pursue both
fundamental and action raskain collaboration withaboratories, universities, industries and
professionals.

Moreover, Arab R&D in ICT fields should be flexible and responsive to both industry and policy
needs in terms of amperative projects and programs. The main objectwaeshier make sure

that the needs of SMEs and firms from all technological sectors as well as the issues related to
social and human development are taken into consideration when ICT based R&D programs are
designed.

The reinforcement of the innovation igpibf Arab ICT higher education is central to reach such
a goal. It shoulleparticularly oriented to enable local firms to producegbagtly products at
low costs, and to deal with the increasingly individualized céstiemamnd To be innovative

and following international recognized research schemes (é’g:-FEftife and Emerging
Technologies), AIHEIs should adopt and apply a pugposn multidisciplinary and
collaborative ICT R&D model.

1 ICT R&D taxonomy:

Nowadays, ICT R&D is not deliveringettype of knowledge required by both national and
regional socieconomic development and ICT industry. This is mainly due to the fact that the
real needs are not taken into account when defining, planning and budgeting R&D projects and
programsAIHEIs should, therefore, tackle specific ICT RDI fieldshle.9 below presents a
preliminary trustworthglassification of ICT research fields that can be used by AIHEIs for the
identification of initial research prioritiEsis taxonomy is based on the IC3earch taxonomy

45 OMoving the ICT frontier® a strategy forers ear ch on future and emerging technol
European communities Report. Brusséld,2009
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developed by the CISTRARAroject.The challenges to meet involve the adaptation of this
classification to the real national and regional needs of development

/CT Software & Information Processing

ICT Hardware Components

1 Artificid intelligence

2 Bioinformatics

3 Cognitive systems

4 Computational modelling

5 Database management

6 Distributed systems

7 Entertainment computing

8 Grid technologies

9 Identity management

10 Image processing & pattern recognition
11 Knowledge Technologies

12 Middleware

13Privacy

14 Security technologies

15 Semantic technologies

16 Sensor systems and networks
17 Service engineering

18 Simulation technologies

19 Software engineering

20 Speech & Language processing technologies
21 Signal processing systems

22 Virtualisation tools

33 Digital systems, digital representation
34 Display systems and technologies
35Embedded & pervasive systems

36 High frequency technology

37 Mico/nano systems

38 Nanoelectronics

39 Nanotechnologies

40 Organic electronics

410ptical networks and systems

42 Peripheal technologies

43 Photonic components and subsystems
44 Printed and Integrated circuits
45Quantum Informatics

46 Robotics

47 Smart cards and accestems

Telecommunications

ICT software applications Multimedia

23 Electronic commerce

24 GISd Geographic Information Systems
25 ICTs for Agriculture

26 ICTs for Energy

27 ICTs for Enterprises &RBusiness

28 ICTs fo Environment

29 ICTs for Government &@overnment
30 ICTs for Health &-&lealth

31 ICTs for Independent living &rmclusion
32 ICTs for Transport &€&ransport

48 Broadband technologies

49 Internet technologies

50 Network security

51 Network technology

52 Satellite technologies

53 Wireless & mobile technologies
54 Digital content & digital libraries
55 Digital video brazasting

56 ICTs for Cultural Heritage

57 ICTs for Learning & eLearning
58 Multimedia infrastructures

59 Virtual reality

60 Visualisation tools

Other

Table.9. ICT research taxonomy

It is quite surehiat the major problems that numerous Arab countries encounter in seeking
economic growth and social development are: illiteracy, poverty, lack of good governance,
inadequate infrastructures and limited performance of both private sector enterpriséis and pub
administrations.

Relevant and wahoughtICT RDI activities can help meet all these challenges. However, to
make things more effective, there is an urgent need to make these activities focus on creating
capabilities in areas that exert widespreatirapd induce further positive change in the Arab
region. In this respect, candidate ICT RDI domains that ared¢mtoecedare: egovernment,
e-commerce, -education, “dealth, Arabic content development and esdeurity.Other
technological RDissieswith potentially revolutionary importance for science and economy
such as Biotechnology and Nanotechnokigyld be investigated. All of these aaeaslealt

with below in much more details.

46 CISTRANA the European initiative for the Coordination of IST Research and National Activities
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il E-Government:

Several Arab countries have launch@dwenational programt® integrate online services in
government departments so as to make public services more accessible.

It is within this context that tremendous RDI efforts are needed to deal with the numerous
obstacles encountered at any level-Ggweinitiatives. These obstacles mainly include cost
related barriers to the dissemination of pukderaces in the Arab region, the setting up of
national interoperability gateways to buil o
difficulties and dital literacy.

Other RDI sensitive fields that ensure useful and reusable applicaih be mentioned:
redesigning and/or engineering existing administrative procdaskting local-government
contents, creating and managing virtual networkslengmvernment (f@ov) applications as
well as protecting privacy and personal information.

Nevertheless, taking into account the diversity and the multituG®wérament domains and
tools, it is pertinent to launch ICT RDI projects that directly pnee¢r national-&overnment
needs. These can be categorized following the four maturity levels of n@oweahment
programs defined by ESCWA (see THbldelow). It is within this framework that the
objectives of RDI projects must be clearly ifilethtand prioritised at each maturity level.

Maturity Characteristics Suggested RDI objectives
levels ML)
ML-1 Countries that are at the stage of: 1 Modeling approach and software environme
9 building or preparing the basic ICT for e-inclusion

infrastructure for-gov, or

9 having a strategy which is not supgabrt
by implementation plans

ML-2 1 eGov strategy available 1 Modeling, redesigning aintblementing
1l Partial implementation in place Public Administration business processes
1 Non-interactivity of most-€ov web {l Local egovernment
sites 9 Government Application Integration
9 Passive presentation of information
ML-3 1 eGov strategy and implementation plal  National onestop shop
established 1 Local egovernment

1l Successful achievements in a number| § Realtime information ( emergency
areas with limited benefits at national il  management

1 Eledronicforms provided by moste |  Coordination and decisiomaking Systems
Gov web sites (parliamentary processes, etc.)

ML-447 1 National implementation with full benef { Transnational orstop G2C eGovernment
of deploying ICT applications in portals
government institutions across the whq q Realtime information emergency
country management

1 Government functions automated by | 9 M-Government
most egovernment sites

Table.10. e Gov Suggested RDI fields

470nly the Emirate of Dubai cae positioned in this level
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At the regional level, and given that natiomgglvernment programs remain unsynchronised,
experience is hardly shar@therefore multilateral RDI projects are real opportunities to
exchange expertise among Arab RDI ceh#lesging to the same maturity level or between
centres from higher to lower levels. This exchange will surely avoid redoing similar projects from
scratch and, therefore, accelerate t@overnment development process. Cbasder
interoperability of yblic system information may seem an ideal topic for such future RDI
projects.

q E-Commerce.

Drawing insights from international standards, only a miniscule proportion of businesses in Arab
countries have acquired meaningful presence on the Internetitdlisaezommerce with

optimal results for national and regional growth, there is a real need for RDI initiatives which
focus not only on BusinessConsumer (B2C) aspects, but also on those that are related to
Business$o-Business (B2B) transaction®inwg local enterprises. Thus, several relevant fields
can be investigated by ICT RDI activities for a potential adoption and adaption of foreign
findings and solutions to the Arab context.

A preliminary list ofctivities thatandidate fields shouldcinde are securing -eommerce
transactions, improving time to market, managing informational needs in supply chains and
logistics activities, supporting the diversity of Arab market practices, increasing automation
capabilities and ensuring 4@oend ineroperability of-business processes. The latter includes

all aspects related to the setting upbafsiness systems based on customer centric models.

At the regional level, it will be relevant to launch ICT RDI regional projects that aim at initiating
the formation of clusters of countries with common goals and synergy of operations. These
projects have to target the development of innovative and reusable business oriented B2B
frameworks which are adapted to the context of each group. Suggested migaivmmarized

in the tablel1given below.

Countries clusters RDI fields
Morocco, Tunisia, Egypt, Jordan, Lebanon and Sy e-tourism
Morocco, Tunisia, Syria and Egypt Agriculture and textileammerce

Algeria, Libya, Bahrain, Kuwait, Oman, Q8&audi Oil and its derived product€emmerce
Arabia, UAE, Iraf®

Table. 1l suggested Arab clusters in-€ommerce RDI

1 E-Education.

Despite the fact that the advancement of technology has opened many doors in education
especially in developing countriRBI initiatives targeting educational ICT applications are still
limited in number in Arab countries. A preliminary list of candidate fields can be environment
oriented such as: interactivity and collaborative aspects in teaching and learningeacHitect
management of Wedzcessible educational infrastructeledb$i classrooms, etc.) and Learning
Management Systems (LMS) implementation. On the other hand, other investigation fields can
be elearning technologies oriented as: mobile accesswelibites of educational institutions,

48ran is also concerned by the present study and its findings, even if it is not an Arab country.
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use of wireless broadband technologies in education as a means to help remote rural zones, and
tools specific to Arabic languageagning.

A third class of RDI projects can deal widdcation in terms of applicaticategories. In fact,
developing analogies witlhsiness frameworks (B2B, B2@hd eGovernment frameworks
(G2C, G2E, and G2®&)can help elaborate nationaldeication frameworks (U2S, U2E, U2U)

Such frameworks may not only provide a generaisafiodl framework to understand different
types of eeducation applications, but also constitute a common regional base to mutualise and
customize these applications following the cultural and administrative context of each AIHEI.

The approach followed tohaeve this objective capadopedand reusgin order to develop a

real Arab knowledge society: (i) create a specific RDI regional community dealing with specific e
education problems; and (fipke customize or generalise a framework tools packatjerto o
concerned Arab countries. This approach has as a prerequisite: to set up -BEduedlore

Network open to all AIHEIs and individuals dealing widaming, and other ICT applications

in Education.

i E-Health .

Notable efforts have been made bywymarab countrieso apply ICT for healthcare. Thus,

different initiatives have been launched in Telemedicine, distributed patient information
acquisition and satellite linking of medical cehiresr e r t hel es s, Al HEIl sd R«
pioneer eHealth plot projects, preferably of regional and national character and in close
collaboration with international organizations such as WHO, UNICEF andTi& objective

of such initiatives is to promote the use of ICT to improve health service quality rage cove

the country and in the Arab region. The targeted areas should be carefully selected regarding their
relevance to national priorities and to the needs of disadvantaged groups and populations with
limited means.

A preliminary list of candidate feldhould comprise: medical imagery and visualization
applications, teleonsultation capabilities and user friendliness, security and dependability of
Critical ICT medicaihfrastructures, development eEervices for life and health, technical
interoperhility of healthcare information systems.

At the regional level, there are numereusaéth fields in which Arab multilateral RDI teams

can play a central role. Semantic interoperability of Arab healthcare information systems is one of
such fields, as fibcuses not only on exchanging data or information, but also on transferring
meaning in healthcare. Henceforth, to manage these critical information exchanges, there is a real
and urgent need to standardise Arabic terminology and data structuresattbdanchsystems

as well as in electronic medical records.

49B2B : Business to Business, BBGsiness to Consumer

50 G2C: Government to Citizen, G2E5overnment to Enterprise, G2G : Gaweent to Government

51U2S: University to Student, U2EJniversity to Employee, U2Wniversity to University

52\WHO: World Healthdrganisation, UNICEF: Thenited NationsChildren's Fund, ITU: International Telecommunications Union
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On the other hand, as geographic nearness and movement of the population are central issues in
the healthcare domain, geographical distribtitioh#rab countries can be seen as a key
criterion b form multilateral homogeneous and reactheatth RDI teams.

i Digital Arabic content development:

Another sensitive RDI domain consists of encouraging ICT research aiming at enhancing and
developing digital Arabic content. Indeed, the deficiencgabfldamguage content availability
deprives the Arab public from ICT andoenmerce, and presents real threats to the Arab
cultural heritage. In spite of the very encouraging results of specific R&D projects such as
Nemlar* and Medat, there is a lack ofalevorld applications highlighting the need to improve

and promote R&D in this area.

Due to the shared nature of the issue under consideration, any RDI project aiming at supporting
Arabic digital content should be coordinated across the region. Thugrogeris should
consolidate existent networks in this field, and contribute in creating strong new regional teams
in order to increase Arabic digital content.

One of the most fertile RDI fields consists of developing standards for the use of Arabic
larguage in areas such as the transfer of information over networks, display and print character
sets, page formatting, software and various ICT applicatcmmsn(erce,-&overnment, etc.).

Both Arabic language processing and Arab language translatiologgchalso need to be
seriously dealt with by RDI centres of AIHEIs. With the emergence of the semantic Web,
language processing tools will be a necessity to take full advantage of the Internet.

Many reusable applications will, therefore, be easieelopdavd generalise. These include the
development of information retrieval systems operating on the langiiage, the digitization

of Arabic heritage texts, the development of tools for automatic translation and the design of
Arabic languag@nterfacesto software tools (Relational Database, programming language,
websites and portals, etc.).

i Cyber Security:

The vulnerabilities associated with the Internet put governments, military systems, business, and
individual users at risk. In fact, cydezurityporeaches can cause a waste of time and resources as
personnel examine the failure, identify the potential damage, and repair the systems. The services
provided may be reduced or even unavailable for a period of time. Sensitive information can be
exposed oaltered, and public confidence can be lost. After aigirision, it can be very

difficult or impossible to precisely determine what subtle damage, if any, is left by the intruder.

Therefore, it is essential to look for fundamental technologi¢&insoand to seek proactive,
preventive approaches, not just reactive, curative appréachas.for all countries around the

53 Taking into accourthe multitude of geographical classificatiotisedfrab region, the most pertinefassificatioseems to
be the following: Northern Africa (including Algeria, Mauritania, Libya, Morocco, Tunisia), Eastern Africa (Sudan, Somalia,
Djibouti, Comoros Islat), Middle East (Egypt, Palestinian Authority, Jordan, Lebanon and Syria) and Gulf Arabic countries
(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE, Yemen)

54 Network for EureMediterranean LAnguage Resources
55 Mediterranean Arabic Language and Speechol@ph
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world, launching and supporting RDI activitiesybersecurity areas should be considered as a
real priority forall Arabstaes.

At the national level, and taking into consideration the current RDI activities carried out in this
domai®, Al HE I-seaurityogsdaeh agenda should focus on new appafasbeasity

systems, namely cysecurity functional requirements @esand implementation strategies,
recovery tactics and strategies to resist attadka$fructuresecutly (secure domain name

system, secure routing protocols, etc.), privacy, domain specific security needs (wireless, Internet
priority service, etcijetrics and testing, and economic assessment.

Moreover, and in conformity with the ITU cybecurity framewotk Al HEI s 6 RDI cer
help Arab governments in their efforts to develop a nationalsegoeity strategy to establish

national governmeimdustry collaboration, to create a national incident management capability
andto promote a national culture of cyBecurity. Given that R&D issuallyconductedn
academimstitutiors, there may be opportunities to engage students irseghetynitiatives.

At the regional level, pertinent RDI projects should initiate the needdzbodesseoperation
on network and information security between Arab states. Tresswile protection against
security threats and sexilne interoperability &frab public eservices.

i Bilotechnology.

When @baing he possible impacof biotechnologythis science issuallyclassigd intothe
so-called green, red and white biotechnology. Thelénsiteagricultue (e.g. plants that are
more resistant to vats weather conditions), the secafdrs tomedicinge.g. more effective
medications), and the thgthnds foindustry(e.g. enzymes for producing plastic). Taking into
account the financial and material needs, as well as the highlhuskaledesorcesthat
biotechnology requires, this sciezarebe considered as an R&D actresjrictedo developed
countries. Nevertheless, thield cannot be completelgnoredby Arabresearcherdn fact,
countries with strong agricultural economic oriengashould launch, or unless contrilite
R&D activitiesmaking use ajreen biotechnology poterdiab as tonale production processes
more environmentally friendly and geedrigher quality foodstuffs.

There is thus, a real neddr specific progras (e.g. Master in Biotechnology Management)
designed to provide ICT researchers with the skills and techniques necessary to face these
challenges and seek innovation opportunities. Such @eboaid combine Biotech Industry
Fundamentals with spectigchnological knowleddgencus should be dtemssuchas Business
Developmenin Life Sciences, Uncertainty Management, Innovation and R&D Management.

i Nanotechnology

Nanotechnologyefers to the ability to manipulatdividual atoms and molecules stoduild

machines on the scale of human cells or create materials and structures from the bottom up with
novel properties and desired features. Although it is a rather new field of science, the earliest
advances in nanotechnology were achieved byStihtbentury when Islamic Caliphate potters

%0 Cyber Security R&D: Portfoli o OvedHomemnwd&ecuriyiB®on Szvyk
57 http://www.itu.int/ITU -D/cyb/events/2008/doha/
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created a technologfy makemulti-coloured lustre ceramics. This technology spread to Egypt,
Persia and Andalusia during medieval time, and in the 15th century,s&ol dddy.s
nanotechnology related actigitan be roughly grouped into three areas: materials sciences;
electronics and optoelectronics; and biomedicine. The total global demand for nanoscale
materials wasstimated at $7.6 billion in 2003, and is expected to grow 30% Zn@iaty.

thefact hat the development of nanotechnologiery much related toany vitally important

fields such as medicine, environment, security, as wwellcasomically critical fields such as
semiconductors and chemistry, Arab counteigsecially thoseith indwstrial and oibased
economic orientationsshould follow a real national policy and R&D strategy around
nanotechnology.

In this respect, there is a crucial rfeec preparatory nanotechnology progfamArab ICT
researchersAs nanomaterials displayhanced mechanical, optical, magnetic, and chemical
properties that offer a wide variety of technologicalthseprogram should includeurses in
general physics and chemjsay well aSemiconductors, Quantum computing and Mmoo

info convergencaspects

4.2.2.3. Building of collaborative partnerships and strong networks :

Besides AIHEIs have topromote a crossectoral approach by establishoogjaborative
partnerships and strong networks with all their environment constituents: private and public
secbrs, NGOs, regional and international ICT universities, professional oriaihdustr
associations, global information technology corporations, etc.

Indeed, these collaborations will fundamentally play a role in strengthening the capacities of
individuals ash institutions through peer learning and knowledge transfer processes. They can,
thus, lead to frequent curricula improvements in terms of comprehensiveness, relevance and
usefulness to eadsers. This can inevitably enhance the seftiogreal certifiation traditions

of acquired professional knowledge in ICT fields.

Furthermore, a key challenge to meet consigsssafinga strong correlation between the
identified ICT R&D areas (Interoperability, Cydseurity, Biotechnology, Nanotechnology, e
govenment, ebusiness, -kealth and -education) and the continuously changystry
requirements. This can be achieved by maintaining a narrowdardtibhal collaboration
between Industry and AIHEIs, especially their R&D Cemtrehis respectlaunching joint
industry academia research projects in thesevdiraas onlyhelp fundthe creation of a useful
and innovative knowledgease, butalso identifyand forecast the necessary actions that are
necessary to deal with the future needs andemguits of industryrhese joint projects will
also contributestrongly inthe emergence and evolution of technological cl{stersStrategic
Action 7).

Partnerships and networks can also contribute strongly in building a critical mass of researchers
andexpertise in ICT fields. This will allow Arab institutions to emerge at the international level,

58« Made in Estonia. M.TIITS, R. KATTEL, T. KALVET. Institute of Baltic Studies, Tar@D&
50Nanot echnol ogy: BéasinéeCommueidations Cavipanyk26d, Ev al uati ono
http://www.bccresearch.com/advmat/GB290.html.

30


http://www.bccresearch.com/advmat/GB290.html.

and will enable the Arab region to be a respectable interlocutor, espeziafiyglobal ICT
corporations.

Finally, through rational and coordinatedisparf means and knowledge, the enhancement of
partnerships and networks will undoubtesityid duplication of R&D efforts and will allow a

better use of financial, infrastructural and human resources, which are particularly very limited in
many Arab coungs.

4.3. Roadmap Action Plan

The proposed roadmap action plan is based on the strategic directions described above. These
are related to the production of I@Quality graduates, the enhancement of relevant ICT RDI
activities and the strengthening of the BiBHopennesd he central objective of this plan is to

support AIHEIs in their mutation to excellence in ICT education despite of the diversity of their
functions, their manageri al culture, their s
activities they carry out.

431 Collaborating stakeholders

Undertaking the different planned projects and programs needs the collaboration of humerous
partners, as well as the creation and/or enhancement of necessary strategic alliances and
networks. Thus, asill be shown in the sections that follow, numerous stakeholders, such as
Al HEl sd partners, should be involved in the

ICT industry actorean be considered as major strategic AIHEIs partners to reacadinep

objectives. Indeed, there is a clear imperative for increased joint action and engagement of ICT
industry stakeholders to help shape and implement the proposed strategic actions. Their
involvement consists mainly of fosterislits oftheArabe gi onds | CT wor kf or c
to provide leadership, coordinate industry advice, pool resources and ICT expertise to back up
projects and progratpsr omot i ng | CT practitionersd skills
for innovation and employidty in the knowledgkased economy and those required for a
competitive and inclusive Arab region.

On the other hand, ICT policy makers should also play a central roleaimyting oubf the

strategic actions put forward thee present study. Thedontribution consists mainly of: (i)

shaping the proposed strategic actions specific to enhancing the ICT higher Education sector in
the national context, especially by taking into account the ICT strategy needs and national
development strategies; (ii)ueimg an adequate global environment (legal, funding, governance,
coordination, etc.) in order to attain the goals of the targeted roadmap; and (iii) assessing the
outcomes of the planned strategic actions and their real impact.

Finally, this roadmap aitassupport ICT Education and R&D communities to train waasis

ICT graduates and researchers, and to make Arab ICT innovations reach local and international
markets. To this end, the proposed strategic actions gewsichdehese communitie®

contrbute in creating a national wealth by underpinning productivity improvements and
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efficiency gains across all industnesifly in ICT industry and leading relevant ICT RDI
activities.

One of themajor challenges that AIHEIIs have to meet is to makatioely stakeholders work
together by appropriating planned actions that suit their prerogative and expertise.

4.3.2. StrategicActions

Taking into account the findings of the diagnosis phase (see T&AVOT matrix),
international benchmarking (see Tabld Bternational good practices), and the strategic
orientations, the objectives and the Strategic Levers (ST) defined above can be associated with
two strategic axis amaghtstrategic actions (see Taldédlow) :

Strategic Training ICT | Strengthening

- quality the openness of]
Objectives graduates AIHEs
i ) i ) Strategic Levers | ST-1 | ST-2 | ST-3 | ST4
Strategic Axis Strategic Actions
Setup a comprehensive | ], Settingup a national-kills Frameworkna ICT
systeim for & continuous needs data collaborative platform R R "R MR
enhancement and - - —
update of Al 2. Strengthening AIHEIs internal capacities VR VR RR VR
curricula -
= Launching relevant programs for AIHEIs Academ | 5 RR RR VR
cooperation enhancement
4. Creating of an Aralide eskills qualifications VR RR MR VR
framework
5 Deve_lopment of a pafsrab collaborative-skills e VR VR RR VR
learning platform
_ 6. Structuring and reinforcement of AIHEIs Rightres MR VR VR RR
Establish RDI centres of : : :
excellence in ICT fields | - Pr omoti on of i nn oearaht i RR RR VR VR
structures
8. Remforcc_ement of regional and international ICT R RR RR VR VR
cooperation

Table.12. Strategicobjectives, levers and actions

- ST-1: Reviewing and updating ICT curricula

ST-2: Providing AIHEIswith the adequate environrhémattain excellence

ST-3: Promoting ICT RDI activities

ST-4: Building collaborative partnerships and strong networks

Relevance degrees of the strategic actions: MR: Moderately Relevant, RR: Rather Relevant, VR:
Very Relevant
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Strategic Axis 1Setup acomprehensive systenfor a continuous
enhancement and update of Al HE/ :

M Major objective:

The growth and expansion of ICT havet of impacten ICT educationin fact,more trained

human resources arew required at all levels. These includentenance, design, development,
implementation and leadership. Simultaneously, new evdhatienbroughtibout new ICT

fields which require the introduction of new courses and training programs at all levels. Thus,
updatingCT curricula has alwaysbehe subject of much debate within institutes and between
ICT industry and universities.

Therefore, there is a crucial need for a national corsypstemaiming at dynamically and
regularly updating higher education ICT curriculasy$tsnshould inclde:

- anationaframework for ICrelated skills and competencesk{és) development

- anational web based collaborative platform specific to ICT labour market needs

- a set of measures to carry out in(ranngler t o
programs for ICT academic staff, ICT curricula certification, ICT skidarnmg and
knowledge dissemination platforms, National KC&aening academies and ICT curricula
monitoring system)

In addition, the system that is to setcap be capleted byte outcomes ofour Strategic
actions that should be undertaken at both regional and international levels. These actions are as
follows:

- create an Aralvide skills framework to strengthen mutual recognition and transferability of
ICT qualificions between AIHEIs and with partner institutions

- Strengthen the AIHEIs internal capacities
- launch relevant programs for the enhancement of AIHEIs academic cooperation
- develop a paArab collaborative ICT skilldearning platform

To setup the targeed system, thdive Strategic Actions detailed below
should be planned and launched

Strategic Action.1 Building -up of a national eskills Framework and an ICT needs data
collaborative platform:

There is no one single way to design an ideal curriculum. Yet, an ICThsdvllerikdbased on
experience and good practices togetheranithal ICT labour market data platfaam bring
about a set of useful guidelines. These will certainly help AIHEIs find their own way to success.
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1 National e-skills Framework

The main purposks to elaboratand apply a command seamlesgtional eskills framework

which relates ICT basic level training, more advanced ICT vocational training and professional
educational development undertakeXildEIls. Being considered as a trustworthy iiniodehe
description of I T practitionersd skills, thi

- by AIHEIs decision makers and professors, as a common basisribhuous review and
update of ICT curricula by taking into account nevrlyduced technologies, empksy@
skills requirements and devel opment actor s

- as a real reference model for the identification of the skills needed to develop effective
Information Systems making use of ICT

- as a transparent skills and qualifications system which guaramstegsarehcy and
encourages upward mobility in the acquisitiorskifle

Based on similar initiatives carried out around the®wtrilelaboration process of the targeted
framework should involtee gathering and the weighing of information from e veidety of
sourcesThis includes thparticipation and@onsultatiorof all the stakeholdeengaged in the
national ICT development process, namely ICT high education community, R&D community,
ICT policy makers and ICT professional associations. dltnsaglonrequiresan inventory of
stakeholder groupss well ashe nature of their interests, and in an interactive manner elicits
their input to the nationalgskills framework (e.g., through interviews, consultationd)ogost
evaluations). This prosesan be guided by outside curriculum development "experts" or staff
internal to the educational institution.

Furthermore, building up a nationadkéls framework requires more deliberagibout the
mechanism of putting it into actiohhis needs aparicipatory changeoriented approach
introdugng transformationghat have implications for AIHEIs, their academic staffs and
students, as well as for a wide range of external actors. Being based @ctarneskills
framework, the ICT curriculum wilh ftonger bea fixed product but a dynamic process. It is an
ongoing process thateetschanges in society, industry, and in AIHEIs themselves. Problems
can arise in implementing charneere mayfor examplebe opposition from certain groups

and thee my be dack of skills, knowledge and resoundgsh areneededn cases of change
Moving forward will require a new shared vision by AIHEIs professors, managers, decision
makers, students and all the other stakeholders.

On another handsuch a frameworhould go in line with the current national ICT capacity
building. Thus, for countries with a lack of adequate vocational training, it is recommended that
a first olighto version of the targeted frat
practices, and it should mainly determine the necessaryskdlsiceeded so as to efficiently

start (or restart) the national ICT development strategy. On the other hand, for countries in
which vocational training is available or considtenbeter to construct the-gkills framework

as a tweadimensional matriwi t h a f i r st axis listing the

Yy

®egthe 0Skills Framewor k IA)developechvétthd soppart ofrthahitedoKingdang governriest F

and now supported by the SFI A Foundation, the O0OAdvanced |
the ICT industry with support of and enacted by the Federal MiniStdyofc at i on and Research in Ger
I CT Skills Profilesd developed by the Career Space consor
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subcategories, and a second axis defining the different levels of competence or attainment that
must be exercised by ITaptitioners.

The i dentification of I CT fieldsd categories
ICT skills outlined in Section 4.2.1.2 above (basic, general or vocational specialization skills), on
the currently needed ICT disciplineg.(eCybefSecurity, Interoperability, Businegslligence,
Embedded System®)n the present national and regional ICT market expectations (e.g. e
Government, 8usiness, -Eealth and €&ducation) as well as on recognised international
standards andskills frameworks

Finally, it isvorth noting hat the national-gkills framework as well as all the recommendations
related to theCT disciplinesieededinvolving the introduction and / or enhancement of the
ICT programsonnectedvith theintegratio of systems and technological convergshoe)d
constitutea solid background and an effective support to each AIHEI in its effort of developing
the most suitable ICT curriculaat meetthe local market needsd thesociceconomic
expectations. At thievelverycareful attentioshould be paido that the main objectives of the
relevant degree program may not beasbéed.

9 National collaborative platform to meet ICT labour market needs:

Theaim is toset up a webased platform specific to ICT ¢alp market needs. The main reason
for having such a platform is help AIHEIs be more reactive and capable of supporting the needs
of their private and public partners as well as those of ICT professionals.

On the basis of the nationasldlls frameworkeabcribed above, the targeted platform must be
able to identify the currelatick ofICT skills and gaps or mismatches in the local labour market.
Henceforth, this platform will enaldéHEIs to have a clear idedout theneeds of the local

ICT labour marke and, thus, support them in planning well their resources-skils e
deliveries. This platforoan also be considered as a natiGiaSkills ecorumcapable of:

- bringing together all the key players insMills initiatives in the country

- analysig eskills initiatives in the country

- publishing regular ICT skills and employment related metrics andsamalysne for
industry and other partners

The development and deployment of such a platform need amdé&onsion and mutual trust

and accontability based approach between all relevant stakeholders. This will ensure the
transparency, the independence and the integrity of the consultation Besidssthis

platform should be builh accordance with the good practices propossinidgrinternational

and regional initiatives such asBhmpean kills Forurif project.

Strategic action- 1- Building -up a national eskills Framework and an ICT needs data collaborative platform

Expected outcomes | | National eskills framework
1 Webhbase platform specific to the needs of ICT labour market
9 National ICT Skills-Eorum

61SFIA levels: 1 Follow2 Assist 3 Apply- 4 Enable 5 Ensure/advise6 Initiate/influence 7 Set strategy/inspire.

62SFIA categoriesStrategy and architecture, Business change, Solution development and implementation, Service management,
Procurement & management support, Client interface

63 http://ec.europa.eu/enterprise/ict/policy/ieskills.htm
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Strategic Action.2. Strengthening the AIHEIs internal capacities :

I n order to ensure better | CT education that
aligned on the natiorabkills framework, AIHEIs should plan amgplementn comprehensive

set of pertinent actions aiming at enhancing their internal capacities. These actions consists of: (i)
launching relevamtaining programs for ICT academic si@if setting up a spcilocal ICT

curricula certificatidfsystem within AIHEIs; (iii) adopting ICT as a means to achieve excellence

in AIHEIs; and (iv) developing and deploying an efficient AIHEIs ICT curricula evaluation
system.

9 Training programs for ICT academic staff:

Takng into account the rapid technological evolution as well as the permanent changes of
industry requirements, the technical and professional knowledge of AIHEIs ICT academic staff
must always be dp-date. Itis, therefore, necessary to launch speciticralevant training
programs for them. These programs have to include practical and advanced courses and target
both seed and senior trainers. yTHieouldalsotake account of staff exchanges with other
AIHEIs or other ICT universitiegcus on significa ICT areas anle beneficial foindustry.

A preliminary list of areas in which such programs and projects is presented in Sections 4.2.1.2
and 4.2.2.2.

The training prograntbat are to be plannedn be delivered fat®face or as online ssliudy

courses released as open educational resources offered freely and openly for anyone to use, and
under some licenses temé, improve and redistribute. These training programs should also
encourage professors to work in collaboration with industry onsvarajacts in order to

enable them to keep abreast of developments and participate in international conferences,
seminars and workshops

1 1CT curricula certification:

The setting up of a specific ICT curricula certification system can surely enhaate intern

Al HEl sd capacities and performance. I n fact,
and/or professional associations, such ICT certification programs play an important role in
todayds I CT industry and s h diityidthermegeisitiontoh e i n
update of ICT knowledge by AIHEIs academic staff. Furthermore, these programs can offer
AIHEIs an attractive combination of internationally recognised certifications, professional
teaching resource materials, and industryagsopossibilities.

Each AIHEI can be inspired by similar international initiatives in order to elaborate its own ICT
certification program. In this respect, the CERI&sents a rather comprehensive list that
documents the diversity of offerings @xgsbn today's training and certification market. The list

is the result of a performed desktop research including all available ICT Skills Certifications.

64 Certification in the strict sense is the acknowledgement of conformity with a norm or bidodagdcertifications are
perceived as a credential, a result of an objective assessment procedure, that an individual met the performasce specificatio
delneated in job profiles recognised by industry stakeholders.
65 CEPIS (The Council of European Professional Informatics Societies)-srafinonganisation that seeks to improve and
promote high standards among informatics professionals. CEPIS repieseataber societies in 33 countries across
Europe (http://www.cepihiarmonise.org).
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Focus is clearly set on indudtaged systemencompassing vendspecific (e.g. certifications
offered by companies such as Microsoft, Cisco, IBM, Oracle, HRnetendorneutral (e.g.
certifications offeredy CompTIA) as majarategories, as well as ICT consultancy certification
related to internationally recognized IT Governance refel @, ITIL®, CMMF® etc.).

In this context, and in order to eliminate any lower level certification program, it is necessary to
setup a strong and reliable accreditation system that can sort and select the most suitable
certification programs for asgh AIHEI. Suchasystem wiknsure the needdugh quality level

courses anwill enablehe institutions to be vendoeutral. Criteria on which such a system
should be based must be clarified: adequacy to and alignment with the global ICT @urricula, th
quality level of the certification content, its position as a complement to a fundamental or a
specialization course.

However, the adoption of an ICT certification program needs -#houglht change
management approach. Indeed, most certificatgnaps require that instructors be certified

in each module that is to be taught and that they have to periodically renew their certifications.
For many instructorshe constant validation and embarrassing possibility of not being certified
are one the ain reasons behind dismissing certifications in their curricula.

Another common criticism of certification programs is that a course is no longer vendor neutral
and that <certification curricula are no mor
ar e, therefore, recommended to use one vend:
and professors to compare it with those of other vendors. This strategy might also be useful in
making a distinction between amme ainmg thietr u tiince
offering.

9 e-Education means for AIHEIs excellence:

Cyberinfrastructure could be seen as a key factor to increase the reputation of the AIHEI. This
objective can be achieved by using all ICT possibilities in the teackshtisoéspecially by
promoting the setting up of@arning platforms.

Numerous measures should, thus, be undertaken. These mainly include: (i) launching end call for
tenders to develop ICFlearning materials and/or ICHearning books; (i) motivatingtho

AIHEIs academic staff and students to dsamning tools; and (iii) providing AIHEIs with ICT
facilities, including-learning platforms, hardware, suitable ausliml equipment and specific
intranes.

66 COBIT - Control OBjectives for Information and related Technology: A busiiegsd set of standards for guiding
management in the sound use of information technitmgythe Information Systems Audit and Control Association
(ISACA) (www.isaca.oyg

87|TIL - Information Technology Infrastructure Librar: One of the more comprehensive as wedlagriedary and publicly
availal# sets of guidelines for "best practice" IT services management, owned by the British Office of Government
Commerce (OGC). Each library module provides a code of practice intended to improve IT efficiencies, reduce risks and
increase the effectiveness guality of IT services management and infrastruetwe.iil.co.uk

68 CMMI - Capability Maturity Model Integration: A process developed by the Software Engineering Institute to help improve,
over time, the appliéah of an organization's supporting software technolegies.gei.cmu.edu/cmjni
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Such platforms shoufitovidelinks to usefulCT educational portals and websites, collections

of ICT teaching and learning resources prepared by other institutions and other professionals,
relevant ICT knowledge archiving, and sets of freeware and shareware software for free
download, which are @eble on line worldwidBesidesand in accordance with all 8imtegic

actions planned in this roadmap, the targeted-l€arr@ng platforms will, mid-term, serve to
establisireal national ICT-keearning academiaad/or gateways linket otherregional and
international virtual universities

On the other hand, there is a crucial need to set up a specifiplatibne that ensures a more

efficient dissemination of knowledge and expertise among ICT professors of the iffgtitution.
platform wil contain course materials for free download, and for customization if necessary. It
should also serve as an online collaboration workspace which will enable ICT professors to share
and discuss ICT topics, to work together to customize an existing onattielop a new one,

and also to produce ICT teaching content in the Arabic language.

~

It is alsoworthy to note that ICT can play a crucial rok el pi ng Al HEI sd ad mi
management staff to be more efficiemdeed, by tracking each studeskeamning transaction,

the computer can facilitate the structuring of the educational enterprise in ways that give new
options to the student and reduce costs. This process is taking place in numerous other
enterprises, such as financial, manufactandgetail enterprises.

As e-learning brings many promises, there are a number of issues that remain to be addressed
before dearningbecomes useful addition to traditionally delivered courses in AIHEIS. New
pedagogical solutions and new teachingjrigeand communication methods will have to be
developed to make ICTFlearning an attractive, open and beneficial arrangement. Also, the
guestion of access to technology has to bé/edsso asot to widen the digital divide both

within a given Arab oatry and between the developed and developing Arab countries.

Therefore, the AIHEI providing -learning servicesmust have adequate technological
infrastructure, including network connections and computers, and technical support for both
students and sfafThe absence or inadequacy of infrastructure is a barrier to access especially
among students coming form less privileged backgrounds. To ensure that these students can
access this infrastructdrem home, financial programs should be offered to heip tibtain
thenecessary ICiineans.

On the hand, ICT dearning courses can be provided either by AIHEIs operating under the
public regulations framework either individually or in cooperation with other universities and by
commercial providers. These casicsa beprovided both locally, regionally and nationally as
well as globally. This varied field ¢da@ning complicates the role déarning andalls fora
responsible implementation of higher education policies and regulation systems related to e
learning both by the Arab statesd bythe concerned AIHEIs. There is also a crucial need of a
strong and reliable accreditation system that defines a minimum level oheaslitinghe

following aspects of distance education: Management, curricuisatanidls, pedagogical
methods, educational serviaesvell as professanrsd students services.
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9 Implementation of an accountability system of an ICT curricula monitoring and
evaluation system:

To achieve excellence, AIHEIs need a real accountalpititytransparency system.
Accountability is related to the demand for greater financial transparency by AIHEIs, as well as
to the demands linked to curriculum, admission policies, student achievement and R&D.
Successful accountability requires communicg@iiesentation, discussion, disagreement and
negotiation.

The first step in improving accountability in AIHEIs is to ensure the routine availability of
information on educational performance. Computerized information systems can automate the
entry and reti e v al of key data on many aspects of
information system supports quality measurement, decision making, and reporting. Installing or
refining these kinds of systems will require an investment of resourcesgburtrtiwill be high

in terms of knowledge gained, strategies to be undertaken, and trend analyses to determine what
changes require attention. Particulpdgformance indicators are seen as a means by which the
performance of AIHEIs can be accuratedluiated. To be useful to all the stakeholders involved

in ICT higher Education excellence process, performance indicators must exhibit certain
characteristics: appropriateness, relevance, accuracy, timeliness, completeness, and
comprehensiveness.

In this vein, the development of an ICT curriculum monitoring and evaluation system will
constitute an important step to accomplish in order to implement the targeted accountability
system.

Indeed, ssessing continuously ICT curricula is an inevitable tasknviiives identifying

learning needs, assessing the audience, evaluating the achievement of objectivestdpis a non
process which is increasingly shorter, and needs regular quality reviews based on feedbacks from
ICT industry, former students and alf ktakeholders.

Henceforth, in order to master this process, there is a greater and more urgent need for
standardised performance indicators to monitor and to assess ICT teaching and learning in
AIHEIs. Such an ICT curricula monitoring and evaluatioansystvould strongly help AIHEIs:

(i) create a virtuous improvement cycle by enhancing the ehaaisiog process in the selection

of ICT curricula topics and skills; (ii) establish benchmarks in the institution as indicators of the
guality and achievememif all courses, and basis of its rating and rankingi)asidborate and

apply quality assurance procedures to effectively manage the process of creating and updating
ICT curricula.

This monitoring and evaluation system should:
- beincludedinallatges i n the institutionds programs

- ensure amudi mensi onal assessment which wil/l g e
professional-skills, ICT staff professional development, and the degree of alignment of ICT
curricula on labour market needs

- guaantee that all those involved are appropriately trained and really understand the
importance of monitoring and evaluation

- spread the findings so that other AIHEIs can benefit from the gained experience
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Strategic action-2- St r engt heni ng lcapadiiesl s6 i nter na

Expected outcomes | { Training programs for ICT academic staff

9 ICT curricula certification

9 ICT skills dearning platforms/ Students

9 ICT knowledge platform / AIHEIs professors

9 National ICT dearning academies

1 gateways linked toher regional and international virtual universities
9 Monitoring and evaluation system of ICT curricula

Strategic Action.3. Launching of relevant programs for the enhancement of AIHEIs
Academic cooperation:

The main objective here is to reinfol€C& higher education coapg¢ion between thArab
region andpartner countriesTherefore, international programmave tobe launchedand
developed and should:

- makethe ArabICT Higher Education Area more visiland more attractive in the world

- reinforcethe quality and relevanoé AIHEIS, especiallyheir capacity for international
cooperation and for a permanent modernisation process, and to assist them in opening
themselves up to society at large

- overcomehe fragmentation dCT higher education betweg@nab countries and beegn
AIHEIs within the same country

- enhancenterdisciplinarity and trasgisciplinarityand promotehe reciprocal development
and the strengthening of human resources, especially AIHEIs academic staff

Therefore, one of the priorities is to launch aAyab program that aims at supporting and
funding joint Arab projects specific to ICT higher education. This program can be baptised

TAIMAR OQRFG8 (Trans-Academic ICT-staff Mobility in the Arab Region)and can be
implemented through regular calls for proposals.

Candidate projects should be based on multilateral partnerships between AIHEIs and Arab or
international partners, and should maaniget the implementation and/or the development of

ICT curricula, the introduction of new degrees, or the promotion of the capacity of AIHEIs
academic staff particularly by small scale and short duration mobility activities for both
professors and reseach The double degree process should also be included in these programs
as a means of reinforcing partnershipengall AIHIEs and between AIHEIs and leading
international ICT universities.

The European program TEMPUS (Tr&usopean Mobility Program fafniversity Studies)

canbe used as a referential basis for the elaboration and the achievement TAIMAR program.
This programtargets thedevelopment and improvement higher education systesin
European partner countries on the basis of collaboratiorihwiteducational institutions and

other institutes from the member nationthefEuropean Union. In the&of globalization and

the move towards knowledge econoyMPUS is one of the methottsoughwhich the
European Union attempts toeetthe variale geopolitical and social economic conditions and
thus activate and increase dialogue between the countries.
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The enulation of such program will clearly require enormous efforts from both Arab countries
and AIHEIs, mainly on two different levels:

1 The s#ting up of strong and equitable governance structure of TAIMAR program, that must
deal with critical and sensitive issues as :
- the definition, in agreement with the eligible countries, of the priorities and detailed
objectives of the program

- the cooperatn with the relevant institutionsppointed by the Arab States by
coordinating the relations and structures required for implementing TAIMAR program,
including the allocation of funds made available by the eligible countries

- the coordination and complemeaaity between TAIMAR program and other measures at
theArab region level, or other measures byArah countries

- the regular monitoring and assessment of the launched projects and of the experience
gained in implementing TAIMAR

1 The funding of the plannedttions related to join Arab projetitected towasd

- the improvement of content atehchingmethods in AHEIsdevelofpng new and/or
adaptng existing curriculantroduang new diplomasimprovng teaching procedures,
retraining and increag the quéfication of instructors

- the reforms of control, executive management of AlH&lengthening strategic
control,restructuring and modernization of AIHEIs
the Individual Grants for mobility given to individual persons, especially members of

professoriat teaching AIHEIs staffo as t prepamgoposa on the joint Arab project,
participation in the conference, seminar, ICT knowledge sharing dissemination, etc.

Strategic action- 3- Launching relevant programs for the enhancement of AIHEIs academic operation-
TAI MARF@ ( T-Academic ICT-staff Mobility in the Arab Region)

Expected outcomes | | Multilateral partnerships between AIHEIs and their partners
1 Introduction of new diplomas and Double degrees
1 Mobility activities for AIHEIs professors and researchers

Strategic Action.4. Creation of an Arabwide e-skills qualifications framework

Gaps in the mutual recognition of ICT professional, academic and vocational qualifications are a

particular obstacle to people studying or working iArdieregionMoreover, at presertrab
citizens who try to improve theirskills face a wide range of competing qualification and
certification schemes.

Therefore,le purpose is to set up acceptablglrab-wide ICT qualifications frameworkto

shed light on qualifications frolnab countriesetification schemes. Baptised J&SRD ra

(Joint ICT Skills Recognitiorihis framework will surely facilitate the mutual recognition and
transferability of ICT qualifications not only between AIHEIs but also with partner institutions.

Moreover,such a me-framework will ensure that most-topdate and relevantskills are

taught in all AIHEIs, offer more opportunities to complete a phase of their studies in other Arab
countries, and support Arab public policy goals such as workforce mobility, increased
employment security and the creation of a knowledge based society for all.
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Thus, cooperation should be strengthened to define standards for the implementation of the
mutual recognition of modules and units of training and credit transfer. To meknizesks,
the development of the targefadb e-skills metdramework process should:

- be accelerated through the development c&skills national framework as planned in
Strategic Action 1;

- bebasedn and/or built in accordance wisimilar regional dninternational initiatives such
asthe development of a common Europe&kié#s Framework initiative;

- be maden close cooperation with all stakeholders capable of encouraging compadability
convergence of certifications and qualifications;

Strategicaction - 4- Creation of an Arabwide e-skills qualifications framework- JISR60D/ & ( Joi nt |
Recognition)

Expected outcomes | 1 Arabwide ICT qualifications framework

Strategic Action.5. Development of a pamrArab collaborative ICT skills elearning
platform:
The rationale behind this strategic action is to create an innovativadagersdandingrab ICT

skills elearning platform that will be widely accessible to all AlHE#seby, facilitating
improved ICT knowledge, skills and RDI activities within ithe&getions.

The creation of this pakrab framework is a real opportunity to build a strong Arab network for
ICT learning. The objective of this network is to produdérary of higlguality and
pedagogically sound cheap ICT mateltilas to be opn to all interested stakeholders such as
ICT professional bodies so that they can collaborate, develop and deploy content.

Therefore, the setting up of such a platform has a dual challenge to meet:

- Onthe one hand, it is a network which should focustoe management of t he
learning experience, through the implementation eéstetilished pedagogical practices; and

- On the other hand, the system to be built is a platform that provides mechanisms for the
rapid integration of applicationsoim multiuser collaborative environment. Its development
will, thus, have to deal with various problems related mainly to the needs of technical and
semantic interoperability.

Moreover,such an earning integrated platform requires the developofietdtailed ICT
curriculawhich should be based on a commagkiks framework. This confirms the necessity of
launching Strategic Action 6 described above.

The setting up of the targeted {#amab eskills eLearning platform can also be accelerated
throughte dev el o p me HAdarningfplatfarmdias planied ia Strategic Action 3.
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In amidterm Strategic Actions (&-skills recognition) and(&skills eLearning platform) will
contribute in building and launchiugb interuniversity postgraduateograms on ICTwhich
can be offered by a consortium of Arab universities.

Strategic action- 5 Development of a parArab collaborative ICT skills elearning platform

Expected outcomes | | Arab ICT skills ¢earning platform
9 Arab interuniversity postgduate programs on ICT

Strateqgic Axis ZEstablish RDI centres of excellence in ICT fields

M1 Major objective:

The main purpose istaitn Al HEI s8 | CT | abs an dRDIrEgcellerma c h c ¢
Centreghenceforth Excellence Centres)

These Exckdnce Centres will be a strong mechanism to: initiate and reinforce ICT RDI
activities, bring together strong research
upgrade training, diffuse and maintain ICT knowledge mainly through interactions with
knowledge wss, develop and recruit higsiylled researchers and enhance the scope in order to
draw external funding amestment.

On the other hand, in order to meet the needs of an increasosgiydisciplinargomain as
ICT research, the ExaalkceCentre will provideghe suitable combinations as well as the
coordination of research networks necessary to ensttieah mas®f human resourcder
intra and intefinstitutional ICT RDI projects.

Furthermore, the Excellen€entres will contoute in strengthening partnerships between
AIHEIs and ICT industry stakeholders by supporting the local representatives of major national
and /or international ICT companies and commercialising research outcomes and new ideas.
These partnerships can alsakena strong contribution to the national innovation system by
sustaining selected gegmerforming ICT incubators and creating new knowledge.

The settingup of durable Excellen€entres should be based on a set of pertinent and locally
adequate measures:
- &ructuring AIHEIs RDI units

- promoting innovation within AI HEI sd resear
It is also extremely necessary to ensure a regional and international openness to these Excellence
Centres. This can be mainly effected by reinfd€ihdgrDI cooperationinvolving theArab

region angbartner countries.

To setup the targeted Excellence Centres, thtiree Strategic Actions
detailed below should be planned and launched
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Strategic Action.6. Structuring and reinforcement of AIHEIs RDI Centres

Taking into account theerformane deficiencies in ICliesearch agell as the specific ICT RDI

fields that AIHEIs should have to tackle (cf. Section 4.2.2.2), there is a crucial need to structure
and reinforce RDI activities as a first inevitable step towards the building up of lfeat&xce
Centres in AIHEIs. To meet this challenge, AIHEIs R&D units (laboratories, centres, teams,
etc.) should be:

- endowed with gpecific chartethat would enable them to deal with all ethical ICT RDI
aspects, namely those related to the protectioteliéctual property rights

- coordinated to work on clearly identified and complementary ICT themes, and organised in a
way that gathers a substantial critical mass

- provided by theCT infrastructurerequired to carry out RDI projects including high
perfomance computing, broadband communication networks, digital libraries and large scale
information repositories

backed up by a dynamic web based system whose goal is: (i) establish an online research
information sharing system, where the full text seofit€3 doctoral dissertations, master

theses and relevant research papers would be available; suqgpii} cooperative RDI

projects and especially shape and enhadcstry AIHEIs joint ICT RDI projects in an e
collaborative way

enhanced in launclgirand editing specialised journals (in paper or electronic version) to
reinforce the publication and dissemination capacities of AIHEIs R&D units

Furthermore AIHEIs R&D units should reinforce their presence and participation in
international collaborativ®DI programs and projeciBhe issue related to the enhancement of
AIHEIs cooperation capacities, especially in an Arab perspective, will be detailed later.

On the other hand, excellencd©T RDI activitiescannot be achieved without a trustworthy
monioring system whose objective is to improve the selection process of RDI domains,
supervise and measure the projectsd progres
Excellence Centre should be endowed with an ICT RDI specific monitoring and revaluatio
system that can be used to set up benchmarks in the institution as indicators of the quality and
achievements of all the planned RDI projects, and as a basis of its rating and ranking.

Henceforth, thisystenshould be capable of : (i) analysing ardsasg the ICT R&D project

logic and the causality links between the expected outcomes and the supported activities; (ii)
providing a coherent set of objective and performance indicators (new generated products,
number of brevets, number of publicatiotts);eand (iii)) evaluating how well local ICT industry
translates ICT RDI inputs into new products, processes or services, adids@wminating

findings so that other AIHEIs Excellence Centre can benefit from the gained experience.

Strategic action- 6- Structuring and enhancing AIHEIs RDI Centres-

Expected outcomes |  ICT RDI Centre Excellence charter

9 ICT infrastructure for ICT RDCentres

9 Online ICT RDI information sharing system
9 ICT RDI monitoring and evaluation system
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Strategic Action.7. Promotionofinnovad i on wi t hin Al HEI s® resear

The expected role of Excellence Centres mainly consists of enhancing the innovation process
within AIHEIs. Hence, these institutions should clearly define this process, ensure its quality, and
prepare the adequateveonment so that it can succeed. The challenge to meet is to master this
process starting from the carrying out of basic and applied R&D that provides techniques for
solving specific problems until the exploitation of these basic R&D outcomes t@tahhCHh |
incubatorS. These wi || empower Al HEI s & researchei
entrepreneurship by providitleem with theadequate environment and business development
supportto nurture new ideas antb commercializéechnology. Neverthelestarting up an
incubator activity in any area reeadot of research and studies especially ibstieties have

not been carried out before. Careful studies and researchicehabéean idea abdbe nature

of the innovation system, the busirsss, its functions and business activities.

In this vein,gint industry academia research projects areliedjevehicles that the Centre of
Excellence can use meetthe early developmental needdath innovative RDI teamand
inventivecompaniesand thus to enhanceovation in national ICT industry and to promote an

RDI culture in AIHEIs.In fact, once defined, these joint projects can be implemented by hiring
professional developers who will work in collaboration with the members of He@oexce
Centreand eventual incubatdfuture research activities in the discipline related to these
projects can be performed by Centre members and students of the AIHEI. Commercial activities
like final product development, marketing, and sales andtdoppbe systems produced by

these joint projectsill be carried out the incubator and/athe industry partner

Thus, in order to facilitate the definition joint industry academia reseapbjects, the
Excellence Centre must be endowed with #&etive directories: a technical problems
specifications directory and a solutions directory. Siwild be maintained and shabgd

national and Arab academic ICT research and ICT industry stakeholders. As such, there is a
need for a webnabled collabative platform to manage both pertinent directories.

In addition, such a waltganised concentration of ICT RDI activities within effi€irog¢llence

Centress the first step towards setting up strong and successful local competitiveness technology
parks® or technologic clustéfswhose objective is to strengthen national economy
competitiveness and to develop both growth and employment in key markets. These goals can be
attained through increased innovation, by encouragingahighdded technologicand

creative activities, and by attracting foreign investors thanks to a high international profile.

The implementation of this system entails dtingup and thetraining of permanent
i nnovation task forces compr ilencen @entrese ICT e s en't
industry and public sectors. By making use of all the above mentioned tools (i.e-sidtonal e

69 Incubator : innovativiiexiblelCT small firm with clear experimental development objective
O see Malaysian experience : Taobp Park MalaygiaPM) established to facilitate the eveptramercialisatioof the
R&D outputs- http://www.tpm.com.my/

71 A competitiveness cluster is an initiativelhags together companies, research centers and educational institutiens in ord
to develop synergies and cooperative efforts. Other cluster partners may include local and national authorities and services
catering to cluster members.
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framework, national ICT labour market data repository, Excellence Centre active directories),
these groups should produce regular remdutsit potential future developments of these
technological clusters, and especially the formulation of ICT RDI programs needed for
development. The issues presented in these programmes must pdréicalamy impact on

bothAl HEIl s& cur r i directoas. and | CT RDI
Strategic action-7- Pr omot i ng i nnovation within AIHEIs® rese
Expected outcomes | { Launching of joint industry academia research project

9 Webenabled collaborative platform for managing the Innovation

9 Launchingatechnologialpark

9 Settingup of pemanent local innovation task forces

Strategic Action.8. Reinforcement of regional and international ICT RDI cooperation:

The main objective is to reinforce the capacities of AIHEIs ICT RDI collaboaatiibn
exchange. A distinction should be méeéween wo levels of inteinstitutional RDI

cooperation projectsi) those involving onlHEIs; and (ii) those including AIHEIs and their
international partners.

In order to promote the first type of cooperatidEIs should plan and implement a
comprehensive set of pertinent actions, namely:

- The elaboration and the application of a comprehefvsbeFramework programfor the
launching and the carrying out of pertinent j&0f /nter-regional projectsdealing with

relevant ICT areas. Baptis#dFAN. Q[ ﬁV@' (T ResearctFramework program for
Arab N ations), this framework should target collaborative RDI inititdouessing on ICT
areas that are recognized as of specific interest to local and regional ICT industry or to the
socieeconomic devepment of the region. Section 4.2.2.2 presenteliminary list of such
areas (GSovernment, - ®usiness,-Eealth, etc.).

Furthermore, the el aboratdi
of more balanced and durable RDI mpenghips between the Arab region and @reaor

leading countries (USA, India, China, etc.) in various ICT domains targeted under the two
partnersd®& framewor ks. Such
such as the Euimdia ICT Cooperation Initiative EUROINDIA

The selected projects maglude AIHEIs research staff exchanges as well as dissemination
activities, editing of Arab world class ICT research journals, as well as building strong
networks which link mature Exeelte Centres.

Particul ar attention shoul
practicesod between Al HEI s

projects can be inspirbfdm similar international successfulativessuchas the European
O0PRO INNO Europe 6"

on of ol RFANOG wi |

par

d be
and

tnerships <ca

paid to pr
bet ween Arab

72EUROINDIA is a Support Action under the European Seventh Framework Programme (FP7). It @nsvielyerap ICT
research and innovation activities across India, to perforrdegttirsurvey of Indian ICT R&D players and to support the
policy dialogue between the EU and India in ICT domains. (http://www.eurbordia

73PRO INNO Europe broughtogether over 200 innovation poliegkers and stakeholders from 33 countries. It combines
analysis and benchmarking of national and regional innovation policy performance with support for cooperation between
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- The creation of awlrab webbased collaborative platform for ICT RDI sharing and
dissemination Numerous goals are targeted, especially those that @nhswwevorks
between AIHEIs RDI units and Excellen€entres{ii) access to the informal global
networks available within each ICT research fielce@ise ICT brain drain by encouraging
contributions from Arab IG8killed persons living abroad; and (iv) the publication of ICT
research papernsittenin Arabic.

The targeted platform can also evolvaigitermsto become a regional ICT watch system.
This will serve Arab ICT industry by enabling local AIHEIs and other stakeholders in the
ICT development process to identify global development iantelavd applicable ICT
fields, and thereby be parsierthe industrial growth and development.

Other objectives such as the launching of an Arab Technology Plaifitiatare can be
reached itmid and long terms. The setting up of these platformsbmviy together
technological knowow, industry, regulators, and financial institutions to define research and
technological objectives so as to develop a strategic agenda for leading technologies.

The elaboration of the targeted Arab-lvated collaboige platform for ICT RDI sharing

and dissemination shoule accelerated through the development of national centres of
excellence and related online research information sharing systems as plaategicin S
Action.8

Strategic action- 8 Reinforcing regional and international ICT RDI cooperation- IRFAN. (ICT Research
Framework program for Arab Nations- 4 f 7 &K

Expected outcomes | q Launching and carrying out of joint ICT RDI igeab and international projects
1 PanArab wekbased collaborative itam for ICT RDI sharing and dissemination

1 Regional ICT watch system
1 Arab Technology Platforms initiative

4.3.3. Scheduling of the Strategic Actions
The eight strategic actions and the programs related to them need to move forward as quickly
and efficietly as possible. In this respect, their scheduling has to deal with:

- The specific profiling of A(Cfa gection al.a)riiter i e s 0
planning should take into account the current maturity level: Maturity Level 1la@¥lof
adequate vocational training), Maturity Level 2 (Mdzailability of vocational training) and
Maturity Level 3 (ML3 consistent vocational training)

- The potential causality and functional precedence relations between the projects: indeed,
launching a pregt can depend on the end of another project. (e.g. the setting up of the
national ICT RDI information sharing system is prior to subscribing to ti#edPaweb
based collaborative platform for ICT RDI sharing)

The priorities of the projects: they cariveledinto three categories: (i) Short Term (ST): start
immediately; Mid Term (MT): preparatory work now and initiative formally séamsriths;
and Long Term (LT): preparatory work starts &fetOmonths and work formally starts & 1

national and regional innovation programmdsiraxentives for joint actions involving innovation agencies and innovation
stakeholders. http://www.proinreurope.eu
74 See European technology platforms: www.cordis.lu/techiptédigyms
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Months. These terms and durations may vary depending on the pahticaconomic

orientations as well as the funding capacities ohAedntountry.

In this respectTable 13below recapitulatethe strategic actions, thessociated projects,

schedule milestog@nd prioritiesThe schedule milestones of a roadmap are identified as targets

that are significant in any strategic ackioous ison eventgshat have measurable deliverables

Thus the completion aéach identified project phase candresidered asschedule milestane

Depending on the projécisature, the following types of schedule milestone can be identified:

- SD-R-I (Specified, Designed, Realised, Integrated) for the building or-ugpettih@
technologypased System.g.Platform, Monitomg, Infrastructure, etc.

- SE-V-G (StudieeElaboratedvalidatedGeneralised) for the developmesft a specific
organisational toc.g.FrameworkCharter etc.

- 1-P-L-M (InitiatedPlanneeLauncheeMonitored) for thearrying out of apecific activifye.g
Training, Joint projed®artnership, Taskforce, etc.

4.3.4. Roadmap Governance bodies

Governance can help manage potential complications related to the proposed strategic actions,
and can allow each AIHEI as well as the other stakeholders to focus onedagg things in

the most efficient way. Despite the fact that the process of governance cannot be imposed from
outside and local ownership is vital, two key governaniemgdslfor the present roadmap

should be taken into account by any Arab country:

- Seniodevel decision makindgpeveloping, adopting, arfaing, and communicating the
strategic decisions by which strategic actions and their related projects are conducted

- ImplementationEnsuring that the decisions are implemented effectively

In this respect, the first step to make should consist of the creation in each Arab country, of a
Centraked Steering Committee (CSC) dedicated to the fulfilment of the roadmap strategic
actions. Members of this committee include senior representativdsreftditakeholders
involved in the roadmap: AIHEIs, ICT Industry, Ministry of Education, ICT Governmental
authorities or agencies, etc., as well as eventual-maltjectexperts. Thus, leadership will
become more effective in setting up and commuugigatiorities and matching resources to
those prioties. As a statutory body, this governing structure should align its activities with the
policies promulgated by the government such as the educational reform policy.

On the other hand, and in order thtplanning, policy formulation and programs related to the
roadmap comply with all laws;lays and regulation in force, the CSC needsup satstrong

and reliable specific regulatory structure. The main features of this structure are essentially:
political support at a high political level, independence from stakeholders and from direct
political pressure, transparency by ensuring that all rules and decisions are clear and openly
achieved, and the integration into a broad concept of educational refo

Once the CSC is sap, and as seen in Table.13 below, each planned project should have a
specific implementation structure depending on its nature, objectives and outcomes. This
structure will be assigned responsibility for oversight and moniteeirgoth pr oj ect & s
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and its related phases (Specification, Design, Realisation, integration, dissemination, accreditation,
generalisation, etc..

On another hand, a Regional Coordination Commission (RCC) is needed for the harmonization
of the worksof national roadmap governing bodies, as well as for the achievement of the pan
Arab planned project (e.g. Development of Aidle ICT qualifications frameworkISRS

00 I & - Joint ICT Skills Recognition, Building of Raab wekbased collaborative platform

for ICT RDI sharing and dissemination, etc.).
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Table.13. StrategicActions, Expected Outcomes and Priorities

Strategic action

Projects

National Implementation bodies members

Scheadule
milestones

1. Buildingup a national-skills
Framework and an ICT needs
collaborative platform

9 Development of a Nationabkills framework

9 Building of Welbased platform specific to the needs (
ICT labour market

9 Settingup of a National ICT SkillsF@rum

AIHEISs, ICT Industry, Ministry of
Education, ICT Governmental authersti
or agencies

2Strengthening
capacities

9 Carrying out ofraining programs for ICT academic stg
9 Settingup of an ICT curricula certification System
9 Building of ICT skills -kearning platforms/ Students

1 Building & an ICT knowledge platform / AIHEIs
professors

9 Settingup of National ICT 4earning academies

AlHEIs
AIHEIs, ICT Industry
AlHEIs
AlHEIs

AIHEIs, Ministry of Education

9 Development of a Gateway linking to other regional g
international virtual irersities

9 Implementation of an accountability system and
particularly of an ICT curricula monitoring and evaluat
system

AIHEIs, ICT Industry, Ministry of
Education, ICT Governmental authorities
or agencies

AIHEIs, Ministry of Edudion

3.Launching programs for the
enhancement of AIHEIs
cooperation T A | M AoRF @io
(TransAcademic ICTstaff
Mobility in the Arab Region)

1 Implementation of Multilateral partnerships between
AIHEls and their partners

1 Introduction of new diplomas and double degrees

9 Launching of Mobility activities for AIHEIs professors
and researchers

AlIHEIs,

AIHEIs, Ministry of Education
National leveAIHEIls

Regional lewstab Coordination
Commission

4. Creating an Aralide eskills
gualifications framework

il Development of anrabwide ICT qualifications
framework-JISROQO/ 6 (Joint | CT

Arab Coordination Commission

5.Development of a patrab
collaborative ICT skillslearning
platform

1 Building of an Arab ICT skilldearning platform

9 Development of Arab intemiversity postgraduate
programs on ICT

Arab Coordination Commission

6. Structuring and enhancing AIHE
RDI Centres

i Elaboration and implementation of RDI Excellence
Centre charter

9 Providing ICT infrastructar f or Al HI Es ¢

1 Settingup anof an aline ICT RDI information sharing
system

9 SettinAup of an ICT RDI monitoring and evaluation
system

AlHEIs,

AIHEIs, Ministry of Education
AIHEls

AIHEIs, Ministry of Educ#&bn




7. Promoting innovation within
Al HEl s resear

9 Launching of joint industry academia research projeg

1 Building Wekenabled collaborative platform for
managinghe Innovation
1 Launching technological park

9 Settingup of permanent local innovation task forces

AIHEIs, ICT Industry, Ministry of
Education
AIHEIs

AIHEIs, ICT Industry, Ministry of
Education, ICT Governmental authorities
or agencies

AIHEIs, ICT Industry Ministry of
Education, ICT Governmental authorities
or agencies

8. Reinforcing regional and
international ICT RDI cooperatio
- IRFAN. (ICT Research
Framework program for Arab
Nations-g4 f T O K

9 Carrying out of joint ICT RDI intekrab and
international projects

1 Building of Pas\rab wekbased collaborative platform
for ICT RDI sharing and dissemination

1 Settingup a Regional ICT watch system
9 Launching of an Arab Technology Platforms initiative

Arab Coordination Commission
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4.35. Roadmap Implementation scenarios

Finally, he potential causality and functional precedence relations between thelmuolddis

taken into accountndleed, launching a project cepehd on the end of another project. (e.g.
the setting up of the national ICT RDI information sharing system is prior to subscribing to the
PanrArab webbased collaborative platform for ICT RDI sharing). Thus, taking account of these
organisation constrén three scenariosorresponding to the three ICT education capacity
maturitylevelsare presentdaly the figures below.
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Scenariol. Roadmap for Maturity Level 1Countries
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Scenarioll. Roadmap for Maturity Level 2Countries
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Scenariolll. Roadmap for Maturity Level 3 Countries
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4.3.6. Evaluation of the roadmap strategic actions:

Taking into accounhe stakes and objectivesttd proposed strategic actions and their related
projects, therenight be a real néedreliable and consistent mechamambleof evaluaing
guantitatively and qualitatively the real impact of these actions on the excellence achievement
process in AIHEIs.

Quantitative evaluation depends on appropriate indicators that can measure the effectiveness of
the completion of the strategiciaacs.The purpose here is not to define these indicators but to
provideuseful recommendations that can help AIHEIs dsaweahy other stakeholdevaluate

how well themplementation of thevadmap is working.

Firstly, it is necessary to distinglbidiwveen (a)indicators thaaim to measunenplementation
activities such as elaborating e$lells frameworks, developing specific-baded platforms,
providing ICT infrastructure for AIHEIs, organising training of professors, etc. and (b) those
that am to measure economic, environmental, and social effects or outcomes of implementation.

Furthermore, in designing these indicators, the value of both qualitative and quantitative
information should be taken into account. Both kinds of information steoatzhbidereds
complementary and necessarpresenta balanced and reasonable picture of the economic,
environmental, and social impacts of the roadnthp long run. Quantitativendicators should

be employedvhere possibleHowever, certain topicparticularly in the field of AIHEIls
partnership and networking performance measurement, cannot besudgsidyed to
guantification. Moreover, the nature of certain issues may make quantitative measurements
impossible. For example, the awareness of Higlg\students and professors on the built e
learning platform can be analyzed through numbers but is qualitative by nature.
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