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Introduction  
The objective 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 innovation-based industrial 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 and the potential solution 
paths,  the elaboration of such a roadmap has been undertaken by considering Arab ICT 
universities as the focal point of this study.  

The elaboration of this roadmap has gone through two phases: the analysis of the strategic 
position of the 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 the basis of the 
results of the previous phase. 

The diagnosis of the current state of ICT education in Arab universities, undertaken in the first 
phase, has revealed that despite the huge 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 problems 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 the acquired professional ICT knowledge, launching innovation oriented 
R&D activities, opening these institutions up to their socio-economic environment, and 
upgrading human resourcesõ skills. The findings of this diagnostic analysis are summarized in the 
form of a SWOT (Strengths, Weaknesses, Opportunities, and 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 have to be adopted in order to enhance the training of 
highly skilled 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 other hand, 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:  
(i) train ICT quality graduates via two strategic levers: reviewing and updating ICT curricula and 

providing AIHEIs with the necessary environment to attain excellence 
(ii) reinforce the openness of Arab ICT Higher Education Institutions through two other 

strategic levers: promoting ICT R&D and Innovation activities, and building collaborative 
partnerships and strong networks  

Needed fundamental and specialised ICT skills are discussed and so are ICT domains that should 
be taken into account in curricula updates or in R&D and Innovation projects. Numerous areas 
are, thus, proposed. These include: Interoperability, Cyber-Security, Embedded Systems and 
Business Intelligence, Interdisciplinary domains (e-government, e-business, e-health and e-
Education). Biotechnology and Nanotechnology have been presented as areas of strong 
potentials for the future of the region. 

Both strategic objectives give an 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 
strategic actions that should be carried out as well as the outcomes that are expected (Joint 
programs, National and regional frameworks, collaborative web-based platforms) in order to set-
up a comprehensive system for a continuous enhancement and update of the curricula of Arab 
ICT Higher Education Institutions, and to establish ICT R&D and Innovation centres of 
excellence in these institutions. 
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1. Diagnosis of the current situation :  

The purpose here is to develop an objective inventory of fixtures of the current state of ICT 
education in universities in the Arab region and identify its strengths and weaknesses. 

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

society into traditional social, economic, and cultural patterns. This progress is confirmed by the 

seventh annual Global Information Technology Report1.  

The report shows that Arab states have risen significantly in the rankings. Egypt, at position 63 in 

the study, climbed 17 places from the 2006ð2007 report ñ the biggest jump in the sample. 

Bahrain, Jordan and Qatar leapt six, four and 11 places, respectively. Oman and Saudi Arabia, 

new to the report, entered at positions 53 and 48, respectively. Morocco, due to its remarkable 

improvements in accessibility, has the greatest overall gain in DOI (Digital Opportunities Index) 

rankings between 2004 and 20052. 

Indeed, great efforts have been made in this region to adapt the legal and regulatory frameworks 

for ICT, to create a research-promoting environment via clusters and/or technology incubators 

and to deploy ICT infrastructure improvement programs.  

In many Arab states, the speed of the introduction of Internet access devices is growing rapidly, 

and most countries have witnessed a surge of mobile telephone use. Furthermore, corporation 

and multinational segments are responding favorably to ICT:  the pioneering Tejari e-

marketplace3, for instance, has demonstrated e-commerceõs ability to accelerate trading and 

business activity. Finally, the governments of Arab states are moving many of their operations 

online, and migrating their procurement, customs, and citizen management capabilities onto 

electronic platforms.  

On the other hand, successful interregional connectivity initiatives are increasingly linking Arab 

states with each other. ArabSat, an inter-Arab 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.  

However, major challenges in ICT adoption and usage must be met by Arab states. The digital 

divide remains and is being worsened by the absence of cross-Arab initiatives, lack of financing, 

and poor education. Numerous deficiencies can be listed: (i) the weakness of local ICT 

capabilities confirmed by the fact that nearly all needed equipment is imported; (ii) the poor 

performance of Research, Development and Innovation (henceforth RDI) in ICT, hence, 

intensifying reliance on foreign expertise and furthering the òbrain drainó; (iii) deficient services 

                                                             
1 World Economic Forum - April 9, 2008. The report assesses 127 nations on factors ranging from the cost of mobile phone calls 

and available Internet bandwidth to the quality of higher education so as to determine which countries are best positioned to 
compete in the information-intensive twenty-first century economy. 

2 World Information Society Report 2007. 
3 Strategic initiative led by the Dubai Government to facilitate B2B e-commerce in the region. Tejari is now a leading B2B e-

procurement organization. Tejari has a local presence in Iraq, Kuwait, Lebanon, Syria, Jordan, Oman, Kingdom of Saudi 
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 piracy rates recorded in the Arab region, and (vii) the weakness of Arabic content. 

As clearly seen in Table 1, there are three aspects of the digital divide in Arab states: (1) the divide 

between the Arab world as a whole and the rest of the world, (2) the divide across 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 remain weak in the number of 

websites and Internet users. 

  Internet  Broadband Subscribers 

Subscribers  

(000s) 

Subscribers per  

100 inhab. 

Users 

(000s) 

Users per  

100 inhab. 

 Total 

(000s) 

Per 100 

inhab. 

 2007 2007 2007 2007  2007 2007 

Algeria 190.0 0.58 3'500.0 10.34  287.0 0.85 

Bahrain 68.9 9.15 250.0 33.22  68.3 9.07 

Comoros 1.8 0.21 21.0 2.56  - - 

Djibouti 3.5 0.44 11.0 1.36  - 0.01 

Egypt 2'678.3 3.55 10'532.4 13.95  477.1 0.63 

Iraq 14.9 0.05 275.0 0.95  ... ... 

Jordan 225.2 3.80 1'126.7 19.02  86.0 1.45 

Kuwait 283.2 10.54 900.0 31.57  25.0 0.93 

Lebanon 260.0 6.34 1'570.0 38.30  200.0 4.88 

Libya 82.5 1.38 260.0 4.36  9.6 0.16 

Mauritania 5.7 0.18 30.0 0.95  4.0 0.13 

Morocco 483.4 1.55 6'600.0 21.14  477.4 1.53 

Oman 69.8 2.69 247.1 9.52  20.2 0.78 

Palestine 102.2 2.73 355.5 9.52  55.6 1.49 

Qatar 87.0 10.34 351.0 41.75  70.3 8.37 

Saudi Arabia 2'500.0 10.11 6'320.0 25.55  623.1 2.52 

Syria 694.5 3.49 3'470.0 17.41  7.0 0.03 

Somalia 9.0 0.11 98.0 1.13  - - 

Sudan 44.1 0.12 3'500.0 9.08  42.5 0.11 

Tunisia 253.1 2.45 1'722.2 16.68  95.9 0.93 

United Arab Emirates 904.0 20.64 2'260.0 51.59  379.8 8.67 

Yemen 216.1 0.97 320.0 1.43  ... ... 

 Australia 7'105.0 34.25 11'200.0 53.99  4'830.2 23.29 

 Russia 30'500.0 21.40 30'000.0 21.05  4'000.0 2.81 

 Singapore 1'938.3 43.69 3'016.7 68.00  895.1 20.18 

 Sweden 4'054.0 44.46 7'295.2 80.00  3'280.0 35.97 

 United Kingdom 18'277.0 30.08 43'753.6 72.00  15'605.2 25.68 

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

Table.1. Internet penetration and broadband subscribersõ rates in Arab countries (ITU-2007) 

Many recommendations have been put forward to help Arab countries speed up the building of 

the information society and the move towards a knowledge-based economy.4,5,6. One of the most 

important recommendations consists of enhancing the process of developing human and 

                                                             
4 òRegional Profile of the Information Society in Western Asiaó, ESCWA, 8 October 2003. 
5 òICT Opportunities and Challenges for Development in the Arab Worldó, United Nations University, September 2002. 
6 òThe Arab World Competitiveness Report 2007ó, World Economic Forum, April 2007. 
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institutional capabilities in ICT: All aspects related to the building of ICT capacity (planning, 

delivery and partnerships management) must be dealt with in a comprehensive manner in order 

to train a critical mass of ICT specialists, set-up a strong policy of RDI and achieve excellence in 

ICT higher education. 

 
1.2. Science, Technology and innovation in Arab countries 

The capacity to innovate allows countries and regional groupings to achieve advantageous 

positions in key industrial and service sectors. Less-favoured countries and regions are often 

those that do not have the capacity to innovate and, consequently,  lack the ability to improve in 

todayõs competitive global market. Henceforth, both knowledge and innovation are central to 

economic development.  

The UNõs Arab Human Development Report (2003) states that òdespite the presence of a 

significant human capital in the region, disabling constraints hamper the acquisition, diffusion 

and production of knowledge in Arab societies. This human capital, under more promising 

conditions, could offer a substantial base for an Arab knowledge renaissance.ó7  

This report is confirmed by Rand Corporationõs ranking, in which only Egypt is classified as a 

scientifically developing country while the remaining 21 Arab countries are classified as 

scientifically lagging behind. Furthermore, as shown in Table 2 below, UNESCO identifies the 

Arab region as the least R&D intensive area in the world8. In fact, no single university from the 

Arab world is mentioned in the list of the top 500 universities of 2007, whereas many other 

developing countries such as Mexico, Brazil, India, South Africa and Argentina are included in 

that ranking9.  

 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 countriesõ contribution in R&D 10  

Nowadays, Arab nations are increasingly investing in international science collaborations to catch 

up with the West, and are shifting their attention to developing regional R&D. In 2008, the 22 

nations of the Arab League approved a 10 year plan to boost scientific research11. This plan calls 

for member states to raise their allocation to science twelvefold to 2.5 percent of GDP - more 

than the average 2.3 percent spent by developed nations. To counter that particular concern, the 

United Arab Emirates has recently launched a new pan-Arab foundation12 with an endowment of 

$10 billion. The foundationõs stated mission is to òdevelop world-class knowledgeó in the Arab 

region, and many hope it will foster broad-based scientific research.  

                                                             
7 òArab Human Development Report 2003: Building a Knowledge Societyó.  Available at http://www.undp.org/rbas. 
8 ò2005 UNESCOõs Science Reportó. UNESCO, 2005.  
9 http://www.webometrics.info/top100_continent.asp?cont=aw): ranking 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 Round Table on Harnessing Science, Technology and Innovation for Sustainability - 16-18 April 2005, Dubai 
(UAE). 

11 http://seedmagazine.com/content/article/science_is_golden. 
12 Source: Foundation Web Site. 

http://www.webometrics.info/top100_continent.asp?cont=aw
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To that end, there is an urgent need to upgrade universities and research institutions, and to 

launch and reinvigorate merit-based national science academies, especially in the ICT field. 

 

1.3. 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 

achieving this goal? And what specific strengths and weaknesses can be identified?  

According to G8-BMENA Education Ministerial Meetings13, a number of Arab countries have 

made enormous strides to increase the relevance of education through a variety of in-school 

interventions and programs aimed at increasing employability14. Moreover, 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 Arab states have launched numerous ambitious programs 

of training on ICT15 in order to enhance their capabilities of making and exporting ICT products, 

foster different types of outsourcing, and set-up dedicated techno poles and techno parks of 

international standards. 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 fields16. These programs are real opportunities for Arab ICT 

universities to sustain the government in actively treating human development needs and 

generating knowledge that promotes economic and social prosperity. This means that the offered 

curricula must be market-oriented, based on strong theoretical 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 

higher educational institutes, there are still problems that have to be solved and objectives to be 

achieved.   

Firstly, there is an urgent need to bring up-to-date ICT courses and teaching strategies offered in 

Arab institutes by the adoption of rigorous and regular assessment as a means to achieve higher 

quality in education, especially during educational reforms. This situation is commonly witnessed 

at all levels of  Arab Educational Systems17. 

Furthermore, Arab universities and colleges are currently suffering from a severe shortage of 

specialists (Ph.D. or M.S caliber) in Computer Science and Computer Engineering. Indeed, on 

the basis of detailed internal and external reviews of Computer Science  Programmes in a group 

                                                             
13 The Dead Sea (2005) and Sharm El-Sheikh (2006) G8-BMENA Education Ministerial Meetings noted the need to improve the 

quality of education to make it relevant to economy needs. 
14 www.g8-bmena-education.de/_media/Schools_and_the_World_of_Work.pdf. 
15 ò10, 000 Engineers by 2010ó initiative in Morocco, òEducation Reform for the Knowledge Economyó program in Jordan, 

òTunisian Virtual Schoolsó in Tunisia, òIraqi Networking Academies Projectó in Iraq, òProfessional Training Programó in 

Egypt, etc. 
16òThe Arab World Competitiveness Report 2007ó, World Economic Forum, April 2007. 
17

 òEducational Reform can empower youth in Arab countries and help build human developmentó. Nader Fergany. UNESCO, 

2008. 
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of 15 Arab universities,  the Regional Overview Report,  published by the UNDP,  reveals the 

following challenges associated with academic staffing18 : 

- There are too few staff overall. Those available are not always organised optimally to provide adequate course 
coverage for the maximum benefit of the students; 

- 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 their current specialities; 

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

- Lack of training in new pedagogic techniques, infrequent mentoring, insufficient dissemination of good practice 
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 Universities19, the student/ lecturer (Ph.D.) ratio is at least 50:1 
and 30:1 in the case of lecturers holding MS or MA20. Things get even worse since ICT Arab 
institutes are committed to maintaining well-performed technical training 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, despite the  increasing number of partnerships between Arab institutes and the private 

sector (especially ICT professional or industrial associations21, and global information technology 

corporations22), there is a great need to establish a clear policy aimed at building strong and 

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 socio-economic environment, and highly involved in national and/or private economic 

structuring projects. 

 

2. International Benchmarking:  

The imperative for Arab countries is to raise higher-level employment skills, to sustain a globally 

competitive research base and to improve knowledge dissemination to the benefits of society. It 

is in this perspective that numerous countries and regional organizations have launched studies 

aiming to achieve excellence in higher education, especially in the area of ICT. 

 

2.1. OECD23 Thematic Review of Tertiary Education 

The OECD Committee has undertaken a comprehensive international review of tertiary 

education policy24. Over the last 40 years, tertiary education, commonly referred to as higher 

                                                             
18  òQuality Assessment of Computer Science Education in Arab Universitiesó. UNDP, January 2005. 
19 Three of the 11 Palestinian Universities are ranked among the first ten Arab Universities. (http://www.webometrics.info ) 
20

  òProfile of the information society in the Palestinian authorityó. UN/ESCWA. 3 November 2003 
21 Such as IEEE (IEEE sections in Arab countries) and CompTIA (regional offices in 12 Arab countries). 
22 Many agreements target the setting-up of ICT vendors centers in Arab high schools, technical Schools, Colleges and 

Universities, e.g. Microsoft Certified Solution Developer (MCSD), Cisco Certified Network Associate (CCNA), or Adobe 
Certified Expert (ACE). 

23 Organization for Economic Cooperation and Development 
24 òTertiary Education for the Knowledge Society OECD Thematic Review of Tertiary Education: Synthesis Reportó. OECD. 

International conference presenting the results of the OECD Thematic Review of Tertiary Education in Lisbon, 3-4 April 2008. 

http://www.webometrics.info/
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education, is what takes place only at the university. Nowadays, it is much more diversified and 

encompasses new types of institutions such as polytechnics, universities, colleges, or 

technological institutes.  

The goal of the OECD study is to help countries share innovative and successful initiatives and to 

identify policy options to maximize the contribution of tertiary education to national economic 

and social objectives in an increasingly knowledge-driven global economy. Despite the major 

differences and traditions across countries, a number of policy options are put forward in the 

study in order to meet the abovementioned challenges. These options are mainly related to: 

matching funding strategies with national priorities, enduring and improving quality, enhancing 

the role of tertiary education in research and innovation, strengthening ties with the labour 

market and implementing tertiary education policy. 

 

2.2. ICT Higher Education in Mexico  

Mexico, an OECD country, illustrates the application of these recommendations in ICT higher 

education25. Its policy focuses both on improving the quality of ICT training and increasing the 

number of IT professionals (expected to double in the period 2004-2014). To achieve this dual 

objective of high quality and increased quantity, ICT education has been decentralised away from 

the Ministry of Education.  Curricula for ICT-related programs are updated by the National 

Association for Computer Education Institutions (ANIEI) in collaboration with the Ministry of 

Economy. The update focuses on ôcompetenciesõ, i.e. skills and profiles (project manager, 

software architect, developer, etc.), and its objective is to make curricula more practical and easier 

to evaluate. Teachers are currently being trained for this purpose.  

In addition, a government-academia-private sector centre has been created to speed up the 

integration of graduates into the labour market. In this way, technology parks have been a 

successful link between the private sector and universities (e.g. Insituto Tecnológico y de 

Estudios Superiores de Monterrey). 

 

2.3. European Framework  for the Accreditation of ICT H igher Education 

The European Commission launched the EURO-Inf Project26 in order to create of a framework 

for the setting up of a European system for the accreditation of ICT higher education. The 

objectives of this project are as follows: 

¶ improve the quality of educational programs in computer science; 

¶ provide an appropriate òEuropean labeló for accredited programs in computing; 

¶ facilitate mutual recognition by program validation and certification; 

¶ facilitate recognition by competent authorities, within the EU directives; 

¶ increase mobility of graduates as recommended by the Lisbon Strategy. 

The outcomes27 of the program can be described as accredited standards for competences, skills 

and knowledge that graduates are expected to have so that they could use them in their 

profession or in their post-graduate studies. Moreover, to enhance links between Industry and 

                                                             
25 òICT Diffusion to Business: Peer Review Country Reportó. OECD, 23-Oct-2006. 
26 http://www.eqanie.eu (EQANIE : European Quality Assurance Network for Informatics Education). 
27 òEURO-Inf Framework Standards and Accreditation Criteria for InformaticsProgramsó. EURO-Inf Project.  01, August 2008. 

http://www.eqanie.eu/
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Higher Education and to enrich computer science programs, the EURO-Inf Framework is 

proposed as a  reference point.  

Each ICT program for which a given institution seeks accreditation according to Euro-Inf 

standards must mainly have: 

¶ A systematic check of the objectives of the educational program together with the priorities 

and needs of all relevant stakeholders: employers, computing associations or firms, etc. 

¶ Educational and cooperation agreements with industry, research institutions and/or other 

higher education institutions. 

 

2.4. ICT Higher Education in India 

Numerous good practices can be identified by exploring how India has achieved its goals of 

excellence in ICT higher education. Indeed, the Indian ICT sector is a clear example of the 

positive effects that technology may have on development. These efforts have enabled India to 

move six notches up to hold the 39th position in the Networked Readiness Index (NRI)28 of the 

Global Information Technology Report (GITR), published by INSEAD and the World 

Economic Forum in 2004-05. India, known for its software production and export, has become a 

powerhouse in the global industry and its universities have a crucial role in this success.  

One of the key factors that lie behind this success is that India has built one of the largest higher 

education systems in the world (309 universities, 15,614 colleges and 9.28 million students). 

Moreover, Indian universities are viewed as a real stakeholder, concretely involved in ICT by 

incubating telecentres29, 30.  The latter function as: (i) a means to extend knowledge and learning 

resources to the surrounding communities and to other populations in the region; (ii) a laboratory 

for faculty and researchers to carry out ICT and extension-related R&D projects; (iii) a learning 

environment for students to gain practical experience which will help the community apply ICT 

to the challenges of the daily life. 

 

2.5. Synthesis of 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 Arab ICT higher education. 

 

                                                             
28 The Networked Readiness Index (NRI) is defined as a nationõs or a communityõs degree of preparation to participate in and 

benefit from information and communication technology developments. 
29 The term òtelecentreó is generic for all kinds of arrangements ð Rural Knowledge Centre, Information Kiosks, Village 

Knowledge Centres, etc ð that seek to provide shared and mediated access to information and services by using new 
technologies especially computers and Internet. 

30 òChallenges of Technical Education in the Era of Globalizationó Er. Gaurvendra Dwivedi, USIT, Guru Gobind Singh 

Indraprastha University, Delhi 
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Table.3. International Good practices   

Main roadmap directions Good practices  
Increase the training  of highly-
skilled ICT graduates  

- Enhance the capacity of the institution through sufficient development of infrastructural facilities, laboratories, ICT equipment, etc. 
- Coordinate between the labour market and ICT higher education policies (communicate the market needs, etc.) 
- Improve analysis studies about the market needs of ICT graduates 
- Promote the training of faculty staff in ICT fields 
- Develop qualitatively graduate studies so as to serve as a mechanism to form new ICT faculty staff. 
- Guarantee continuous training capable of helping private and public partners of the Institution to cope with developments in ICT 
- Increase accessibility of ICT higher education for all people irrespective of economic strata  

Enhance and update 
continuously ICT curricula 

- Include the labour market and development actors perspectives and orientation  in the curricula updating process 
- Improve ICT graduate studies to attain international quality and standards and to meet the needs and prospectus of a globalized society 
- set-up real certification systems of acquired professional knowledge in ICT fields 
- Introduce and generalize need-based, skills oriented and interdisciplinary ICT curricula 

Ensure a global adequate 
environment to ICT institutions  

- Strengthen the ability of the institution to get aligned with the national tertiary education strategy 
- Accelerate the setting up of a system for continuous development of administrators, faculty staff and academic support personnel  
- Make funds sufficiently available both from public and private sectors  
- Use all ICT possibilities in teaching, and especially systems of e-learning, intellectual knowledge archiving, virtual networking, etc. 

Set up and/or reinforce a quality 
monitoring system 

- Develop a 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 basis of its rating and ranking 
- Set accountability norms for all risk-taking personnel ð management, teachers, students, policy framers, etc. 

Promote R&D activities in ICT 
fields that are consistent and 
meet industry and development 
needs 

- Promote fundamental and applied relevant ICT R&D works through proper links with industries, 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 ICT R&D activities, developing and 

attracting researchers, and coordinating research networks for intra- and inter-institutional R&D activities 
- Retain highly-skilled researchers through promotion in their career paths and mechanisms for continuous development  
- Broaden the criteria used when assessing R&D works in ICT fields 
- Involve enterprises in the process of valuing R&D  
- Engage and monitor the shift towards project-based funding of R&D activities and provide a mix of funding mechanisms of R&D activities 

Reinforce innovation ability of 
ICT higher education institutions 

- Build strong networks or systems of ICT innovation  
- Contribute to the setting up of local, national or even technological clusters able to boost innovative economies and enterprises  
- Initiate and/or contribute to ôopen campusesõ created around  research laboratories including R&D companies, public research institutes, etc. 
- Assess and measure innovation progress by adopting an internationally recognized index 31 

Build strong collaborative 
partnerships and networks  

- Improve and widen knowledge diffusion and channels of interaction 
- Promote inter-institutional and inter-disciplinary collaboration and exchange at the regional level and around the world 
- Reverse ICT brain drain by appealing to the national ICT-skilled persons living abroad  

                                                             
31 EU innovation index-SII: this index is composed of various indicators for measuring human resources; knowledge creation; transmission and application of knowledge; and innovation finances, 

output and markets. 
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3. Synthesis  

The objective here is to give a synthesis of the present diagnosis in the form of the SWOT 
matrix32 (Table.4.). The latter is a way to analyze and evaluate the current situation and 
environment of ICT Higher Education in the Arab region. It also constitutes the first step in the 
process of identifying, elaborating and prioritizing the action plans of the targeted roadmap. 

                                                             
32

 SWOT stands for Strengths, Weaknesses (internal factors), Opportunities and Threats (external factors). 
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 Table.4. SWOT matrix of ICT Higher Education in the Arab region 
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Strengths 

¶ Launching and setting-up a comprehensive national reform of higher 
education in  most Arab countries 

¶ National, regional and international recognition of many Arab ICT 
higher institutions  

¶ High demand and increasing job opportunities for Arab ICT institutions 
graduates 

¶ Noticeable strides towards the relevance of programs aimed at increasing 
employability 

¶ Increasing Investment of Arab universities in developing local and 
regional RDI 

¶ Existence of incubating technological startups and small business 
projects  

¶ Growing openness of the Arab university to its socio-economic 
environment 

¶ Development of international collaboration 

Weaknesses 

¶ Poor performance of RDI in ICT 

¶ Real difficulties to satisfy local market needs of  graduated students  

¶ Teaching methods tend to focus on  passive rather than proactive 

learning  

¶ Limitation of the available programs in scope and applicability 

¶ Very few contracts signed between Arab universities and both the 

private business community and the public Administration 

¶ No clear policy to set-up real certification systems of acquired 

professional knowledge in ICT fields 

¶ Deficiency of the student/ lecturer ratio 
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Opportunities 

¶ Noticeable  improvements in technology-readiness of the Arab region 

¶ Elaboration and carrying out of strong national ICT Strategies  

¶ Strong national and regional willingness to boost scientific research 

¶ launching of  pan-Arab foundations for the development of world-class 

knowledge in the Arab region 

¶ Setting-up of dedicated techno poles and techno parks of international 

standards. 

¶ Successful interregional connectivity initiatives (Arabsat, etc.) 

Threats 

¶ Persistent digital divides within and across Arab states, and between the 

Arab region and the rest of the world 

¶  Weakness of local ICT capabilities confirmed by the fact that nearly all 

equipment is imported  

¶ Strong brain drain to which  local graduates are exposed  

¶ High  software piracy rates recorded in the Arab region 

¶ Weakness of the Arabic content 
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4. ICT Higher Education Roadmap in the Arab region 
The strategic vision of the targeted roadmap consists of achieving excellence in ICT higher 

education in the Arab region. It mainly aims to use ICT higher education to reinforce the 

development of Arab countries in various aspects ð economic, social, political and cultural, and, 

thus, develop this region to become knowledge-based and able to benefit from innovations and 

increased competitiveness in the international arena.  

The elaboration phase of the targeted roadmap is based on the findings of the diagnosis phase 

(the present status of ICT higher education in the Arab region, international benchmarking and 

SWOT matrix), as well as on the regional profile of ICT capacity building (cf. 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 objective is to achieve excellence in ICT higher education 

This phase consists of two main steps: 

- Identification of strategic objectives: these are directly related to the major problems 

identified in the diagnosis phase. Strategic objectives should allow us to clarify what has 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 operational (cf. Section 4.2). 

- Formulation of the Action Plan: each identified strategic objective 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 excellence in ICT education (cf. Section 4.3).  

 

4.1. Regional profile of ICT capacity building  

ICT capacity building requires the education and training of human resources to increase and 

improve the quality and degree of involvement in the field. Profiling ICT capacity 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 benefit of a 

regional integration in an increasingly globalised economy. Once 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 to help Arab countries really achieve ICT higher education excellence. 

The concept of maturity levels used by ESCWA33 is the most suitable model to profile the Arab 

region. This technique is useful for grouping countries into homogenous clusters, thus, 

identifying the main characteristics of the regional profile. It is in this context that ESCWA has 

established a first ranking of Arab countries based on the technique of the three following 

maturity levels: 

                                                             
33 òRegional profile of the information society in western Asiaó. Economic and Social Commission for Western Asia. 8 October 2003. 
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Å Maturity Level 1: It underlines the lack of adequate vocational training and insufficient 

university level involvement in terms of curricula and outputs. This level also indicates the 

absence of RDI in ICT.  

Å Maturity Level 2: Vocational 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.  

Å Maturity Level 3: It denotes consistent vocational training output in terms of quantity and 

quality which suits the job market. This level also signals increased output from universities in 

both outcomes and curricula.  

Due to the lack of updated information and relevant indicators on ICT capacity building in Arab 

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

following the ESCWA 2007 report34, countries of the Arab region are classified according to their 

ICT capacity building maturity level (see Table.5. below). 

ICT Capacity building 

Maturity Level  

Countries (ESCWA Region) 

Level 3 Bahrain, Egypt, Jordan, Kuwait, 

Lebanon, Qatar, 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 undertaken in order to achieve 

excellence in ICT education at universities in the Arab world, and make this direction 

operational. To fulfil the vision defined above, two strategic objectives can be identified: train 

ICT quality graduates and strengthen the openness of Arab ICT Higher Education Institutions 

(henceforth AIHEIs). 

 

4.2.1. Strategic-Objective-1- Training 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 each Arab 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 providing the market  with highly qualified 

graduates capable of developing this region from an ICT consumer to an ICT producer and even 

                                                             
34 òRegional profile of the information society in western Asiaó. Economic and Social Commission for Western Asia. 21 November 

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 into account 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 Maturity Level 2, governments and AIHEIs must focus on educating students 

in ICT specific courses including traditional computer science modules (hardware and 

software design and production), more specialised disciplines taking into account globalisation 

and, thus, the needs to integrate secure services. Having partnerships with global IT suppliers, 

though useful, may make some countries over-dependent on these suppliers. 

- For countries at Maturity Level 3, it may be beneficial to use the present growth opportunity 

to  focus on building local world-class ICT educational facilities  

To achieve this strategic objective, two levers will have to be considered: reviewing and updating 

ICT curricula and providing AIHEIs with the necessary environment to attain excellence. 

 

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, implementation and review 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 

between innovation appeals and the real needs of the countryõs development and those of the 

labour market.  

¶ Required ICT programs:     

The ICT industry and labour market still need graduates skilled in both traditional electrical 

engineering and computer science. However, 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 

consultancy.35 

Henceforth, AIHEIs should ensure balance between fundamental skills and general or vocational 

specialization skills, without neglecting the foundation of a solid broad mathematical and 

scientific understanding. Fundamental skills are mainly based on traditional electrical engineering 

and computer science such as Programming, Data structures, Data basis, Top-Down Program 

Design, Operating Systems, Hardware Architecture and Electricity.  General or vocational 

specialization skills are detailed in the table.6 given below. 

 
ICT skills  Main related fields 

Information Systems - Information systems building 
- Data Basis Management Systems  

                                                             
35  www.career-space.com 
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- Enterprise Architecture Frameworks 
- Enterprise packaged applications36  
- Information Technologies Governance, etc. 

Software Engineering - Software Development Processes  
- Web-based applications37 
- Interoperability Frameworks 
- Enabling software technologies38, etc. 

Communication Networks - Network management  
- Networking and internet technologies 
- Telecommunications services  
- Wireless and mobile 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 qualifications 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 professional life. In this respect, training world-class 

ICT graduates is not merely restricted to combining the elements mentioned above (see Table.5.). 

It also requires the ability to understand the possibilities and constraints of the different 

technologies, to address the specific deficiencies by correlating the fundamental skills presented 

above (Table.5.) with existing curricula and to unify all the involved stakeholdersõ (AIHEIs, ICT 

industry, students, etc.) views and expectations. It is within this perspective that Strategic Action 

1 is planned (see 4.3.2 for more details). This Action aims at building a national e-skills 

Framework and an ICT needs collaborative platform, which can be used as a common basis for a 

continuous review and update of ICT curricula by identifying the existing deficiencies and lacks, 

and taking into account newly-introduced technologies, the requirements of employeesõ skills and 

actorsõ development needs. 

In addition, and taking into account the globalizing character of international economy, and, thus, 

of nowadays labour market needs and evolutions, AIHEIs should give much more importance to 

the introduction and/or the enhancement of their ICT programs related to the integration of 

systems and technological convergence, namely: 

- Interoperability: defined as the ability of a system to exchange information and services in a 

heterogeneous organisational and technological environment. The objective is to increase 

studentsõ awareness on Interoperability, to keep them informed on its role as a major key 

success factor of e-Government, e-Business, e-Learning and e-Health programs. The model 

of Integrated Architecture Framework can be used in order to structure and define the 

content of Interoperability courses. In fact, this model describes the format and content of 

the elements of 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 Management, e-Markets, Data warehousing 

& analytics, Portals & Knowledge Management, etc. 
37 Commerce servers, Personalization, Website content management, Website analysis tools, etc. 
38 Web Services, Enterprise Application Integration, Component software, Web technologies, Mobile Internet, Service Oriented 

Architecture, etc. 
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- Business Intelligence: This discipline focuses on the strategic application of information to 

provide value to an organization. Business Intelligence (BI) is different from traditional 

operational systems in that it takes a strategic view of the massive amount of operational data, 

and transforms this data into information that is used as a strategic resource by the 

organization.  Moreover, the publication of the annual Arab Business Intelligence Report 

(ABIR)39 shows the growing awareness of Arab industry actors of BI and its crucial role in 

the Arab region in evaluating and assessing economic health. Thus, Business Intelligence 

should be part 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 

principles and good practices when planning, implementing, and deploying a BI architecture 

and solution.  

- Embedded Systems: These systems include hardware and software which form a component of 

some larger systems and are expected to operate without human intervention. Recently, they 

have gained an economic importance due to their use in developing embedded and real time 

software in various domains, including Multimedia, Automotive, Networking, Telecom and 

Wireless. Nowadays, it is recognised that Embedded Systems domains not only 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 introduced in AIHEIs so as to provide students with 

expertise in multiple hardware platforms, specific programming techniques and in the 

development tools of real time and critical applications.  

- Interdisciplinary modules: Contemporary information technology companies not only produce, 

install and maintain information technology applications and systems, but have to deal with 

business, administration and social needs. Thus, ICT curricula should include interdisciplinary 

modules highlighting the linkage between ICT and pertinent social and economic applications 

(e.g. e-Government, e-Business, e-Education, etc.). The main reason behind putting forward 

such modules is to foster a better understanding of how ICTs can be used for social and 

economic development in oneõs  country or in the Arab region in general, and to provide 

students  with a development-oriented framework for ICT-based and ICT supported 

interventions in a wide range of social sectors. Students must also be able to understand the 

ethical questions that have arisen as a result of ICT use with respect to privacy aspects and 

copyright issues associated with the use of computers. 

- Information Security: This topic will be dealt with in the section that follows as well as in Section 

1.2.2.2 (Promoting ICT RDI Activities). 

 

The following table presents the recommended typical items that should be included into the 
programs related to the above-mentioned 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 interoperability of business facilities 
- Standards for the integration and interoperability of business systems 
- Integration levels of business applications 
- Architectures and platforms for interoperability: Open Architectures, 

MDA (Model Driven Architecture), MDI (Model Driven 
Interoperability), SOA (Service Oriented Architecture) 

- Semantic Interoperability 

Business Intelligence - Database Management Theory and Practice 
- Developing Decision-Making Competencies (database technology, data 

warehousing, and online analytical processing - OLAP) 
- Concepts and Practice of Decision Support Systems 
- Enterprise Data Management (Data Warehouse, Data Marts, Enterprise 

Resource Planning, Supply Chain Management, Customer Relationship 
Management, OLAP, Data Mining) 

- Critical Performance Measurement (decision support, key performance 
indicators, performance dashboards, etc.) 

Embedded Systems - Embedded Systems Architecture (Hardware Fundamentals, Software) 
- Embedded Software Development 
- Embedded Software Architectures 
- Real-Time Operating Systems (RTOS) 
- Embedded Software Engineering (Software Engineering Models, 

Unified Modelling Language - UML), Software Testing) 
- Testing and Debugging Embedded Systems 

Interdisciplinary modules  
for each interdisciplinary topic (e-Gov, 
e-Commerce, eHealth, etc.) 

- Related Key Challenges  
- Related Strategic Planning aspects 
- Most common interactions (e.g.: G2B, G2C, G2G40, B2B, B2C41, etc.) 
- Technology and Implementation aspects 
- Infrastructure issues  
- Related Workflow and Business Process Management aspects 
- Security Management aspects 

Table.7. ICT integration and convergence topics and their recommended items 

 

¶ Special item : Cyber-Security  

Cyber-Security, also referred to as Information Security, is the protection of information against 

unauthorized disclosure, transfer, modification, or disclosure be it accidental or intentional. In 

todayõs scenario computer, networking is the key to the flow of information. Henceforth, 

Information Security, which once was a secondary issue, is now one of the main focal points in 

many companies 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 education as specialized degrees or enhancing existing degree programs with security 

related courses.  

In this perspective, to create a specific undergraduate curriculum, the necessary topics can be 

determined by comprehensive surveys of the workforceõs needs in Information Security and by 

reviewing other similar curriculums. In accordance with this approach a preliminary list of these 

topics should include42: Information Security Fundamentals, Information Privacy, Access 

Controls, Cryptography, Operating Systems Security, E-Business Security, Firewalls, Intrusion 

                                                             
40 G2B : Government to Business, G2C: Government to Citizen, G2G : Government to Government 
41 B2C : Business to Client, B2B: Business to Business 
42 òInformation Security Curriculum Creation: A Case Studyó. B. Bogolea, Kay Wijekumar. College of Engineering  -The 

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 information-based business environment, business professionals who 

are competent in information security or information security professionals who understand 

business are highly needed. This actually means that there is a real lack of specialized skills in 

information security management.  

It is in this respect that the ISACA® Model Curriculum for Information Security Management43 can be 

viewed as a reasonably comprehensive set of topics that should be part of an ideal program for 

information security management. This model curriculum enables colleges and universities 

worldwide to satisfy their needs concerning the education of future information security 

management professionals. 

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

major topic areas (cf. Table.8. below) 

Domains Major Topics 

Information Security Governance Domain - Security Governance  
- Information security strategy 

Information Risk Management - Risk management  
- Risk assessment 

Information Security Program Development - Program development 

Information Security Program Management - Information security management overview 
- Measuring information security program management 
- Implementing information security management 

Information Management and Response 
Domain 

- Incident management and response overview 
- 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 

adequately cover the topic.  

¶ 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 as well as to acquire self-dependence, problem-solving 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, needs to reach a mutual 

understanding in order to meet deadlines. Hence, behavioural and multicultural aspects should 

also be included in AIHEIs curricula. 

In this respect, a good practice which is made use of by international ICT Universities44 is: (i) to 

give more importance to international ICT degrees to help students be more culturally sensitive 

and globally prepared for employment in other countries; and (ii) to provide double majors or 

                                                             
43 òISACA® Model Curriculum for Information Security Managementó. 2008 ISACA. www.isaca.org 
44 òManaging educational change in the ICT discipline at the tertiary education leveló University of Wollongong -  Australian 

Learning and Teaching Council - March 2009. 
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double degrees by combining ICT with commerce, law and other disciplines, ensuring greater 

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 student working for two different university 

degrees in parallel, either at the same institution or at different institutions (sometimes in 

different countries). Moreover, taking into account the objectives of pedagogical coherence, 

administrative efficiency and flexibility, and AIHEIsõ curricula global consistency, the concept of 

double majors 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 awarded. Furthermore, being provided by a 

single ICT institution, the content of such a program will more accurately meet the initial purpose 

consisting of training specialised graduates capable of facing real-world problems whose solutions 

are based on 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 institutions. The 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 staff in parallel with the rapid evolution of ICT. Other 

measures can deal with the inevitable ICT based reform of the teaching and learning methods 

(specific online directories, e-learning platforms, etc.), as well as the prerequisite change 

management within universities. 

Moreover, the setting-up or the reinforcement of the quality monitoring system will enable these 

institutions to function with responsibility, accountability and transparency. Indeed, 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 create and enhance the necessary 

competitiveness for any excellence willingness. 

 

4.2.2. Strategic-Objective-2- 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 

regional 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 socio-economic environment, and to meet community-identified 

needs, problems and issues. It is through such an engagement that these institutions can not only 

provide leadership and highly skilled graduates for the development of both ICT in business and 

ICT industries, but also to generate and 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 practices and learning from the mistakes of identical programs in other countries 

- For countries at Maturity Level at 2, care should be given to set up and/or enhance local RDI 

to foster the growth of national ICT firms, and promote exports 

- For countries at Maturity Level 3, the efforts to be made are expected to transform education 

into an effective RDI source, thus, enhancing growth and exports. These countries should 

reinforce their partnerships to include other universities and research institutes around the 

world 

To achieve this strategic objective, two levers will have to be considered: promoting ICT RDI 

activities and building collaborative partnerships and strong networks. 

 

4.2.2.2. Promoting ICT RDI Activities : 

¶ Motivations: 

Since the quality of higher education depends on intensive and extensive research programs, 

Arab universities and other stakeholders must strongly promote R&D activities in all ranges of 

ICT fields. Talented people with productive skills must be encouraged to pursue both 

fundamental and action research, in collaboration with laboratories, 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 co-operative projects and programs. The main objective here is to 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 ability of Arab ICT higher education is central to reach such 

a goal. It should be particularly oriented to enable local firms to produce high-quality products at 

low costs, and to deal with the increasingly individualized customerõs demands. To be innovative 

and following international recognized research schemes (e.g. FET45 -Future and Emerging 

Technologies), AIHEIs should adopt and apply a purpose-driven multidisciplinary and 

collaborative ICT R&D model. 

¶ ICT R&D taxonomy:  

Nowadays, ICT R&D is not delivering the type of knowledge required by both national and 

regional socio-economic 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 

programs. AIHEIs should, therefore, tackle specific ICT RDI fields. Table.9. below presents a 

preliminary trustworthy classification of ICT research fields that can be used by AIHEIs for the 

identification of initial research priorities. This taxonomy is based on the ICT research taxonomy 

                                                             
45 òMoving the ICT frontiers ð a strategy for research on future and emerging technologies in Europeó. Commission of the 

European communities Report. Brussels, 20.4.2009 
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developed by the CISTRANA46 project. The challenges to meet involve the adaptation of this 

classification to the real national and regional needs of development.  

.  
ICT Software & Information Processing  ICT Hardware Components 
1 Artificial intelligence 33 Digital systems, digital representation 
2 Bioinformatics  34 Display systems and technologies  
3 Cognitive systems  35 Embedded & pervasive systems  
4 Computational modelling  36 High frequency technology 
5 Database management 37 Micro/nano systems 
6 Distributed systems 38 Nanoelectronics 
7 Entertainment computing 39 Nanotechnologies 
8 Grid technologies 40 Organic electronics 
9 Identity management 41Optical networks and systems 
10 Image processing & pattern recognition 42 Peripheral technologies 
11 Knowledge Technologies 43 Photonic components and subsystems 
12 Middleware 44 Printed and Integrated circuits 
13 Privacy 45 Quantum Informatics 
14 Security technologies 46 Robotics 
15 Semantic technologies 47 Smart cards and access systems 

16 Sensor systems and networks Telecommunications 
17 Service engineering 48 Broadband technologies 
18 Simulation technologies 49 Internet technologies 
19 Software engineering 50 Network security 
20 Speech & Language processing technologies 51 Network technology 

21 Signal processing systems 52 Satellite technologies 
22 Virtualisation tools 53 Wireless & mobile technologies 

ICT software applications Multimedia 54 Digital content & digital libraries 

23 Electronic commerce 55 Digital video broadcasting 
24 GIS ð Geographic Information Systems 56 ICTs for Cultural Heritage 
25 ICTs for Agriculture 57 ICTs for Learning & eLearning 
26 ICTs for Energy 58 Multimedia infrastructures 
27 ICTs for Enterprises & e-Business 59 Virtual reality 
28 ICTs for Environment  60 Visualisation tools 
29 ICTs for Government & e-Government -  
30 ICTs for Health & e-Health Other  
31 ICTs for Independent living & e-Inclusion  
32 ICTs for Transport & e-Transport   

Table.9. ICT research taxonomy  

 

It is quite sure that 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 enterprises and public 

administrations. 

Relevant and well-thought ICT 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 widespread impact and induce further positive change in the Arab 

region. In this respect, candidate ICT RDI domains that are to be reinforced are: e-government, 

e-commerce, e-education, e-health, Arabic content development and cyber-security. Other 

technological RDI issues with potentially revolutionary importance for science and economy, 

such as Biotechnology and Nanotechnology, should be investigated. All of these areas are dealt 

with below in much more details. 

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

Several Arab countries have launched e-Gov national programs to 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 by e-Gov initiatives. These obstacles mainly include cost-

related barriers to the dissemination of public e-services in the Arab region, the setting up of 

national interoperability gateways to build national òone stop shopsó as well as language 

difficulties and digital literacy.  

Other RDI sensitive fields that ensure useful and reusable applications can be mentioned: 

redesigning and/or re-engineering existing administrative processes, building local e-government 

contents, creating and managing virtual networks, mobile government (m-Gov) applications as 

well as protecting privacy and personal information.  

Nevertheless, taking into account the diversity and the multitude of e-Government domains and 

tools, it is pertinent to launch ICT RDI projects that directly meet proper national e-Government 

needs. These can be categorized following the four maturity levels of national e-Government 

programs defined by ESCWA (see Table.10. below). It is within this framework that the 

objectives of RDI projects must be clearly identified and prioritised at each maturity level. 

 

 
Maturity 

levels (ML)  

Characteristics Suggested RDI objectives 

ML-1 Countries that are at the stage of: 

¶ building or preparing the basic  ICT 
infrastructure for e-gov, or 

¶ having a strategy which is not supported 
by implementation plans 

¶ Modeling approach and software environment 
for e-inclusion 

 

ML-2 ¶ e-Gov strategy available 

¶ Partial implementation in place  

¶ Non-interactivity of  most e-Gov web 
sites 

¶ Passive presentation of information 

¶ Modeling, redesigning and implementing  
Public Administration business processes 

¶ Local e-government 

¶ Government Application Integration 

ML-3 ¶ e-Gov strategy and implementation plans 
established 

¶ Successful achievements in a number of 
areas with limited benefits at national level 

¶ Electronic forms provided by  most e-
Gov web sites 

¶ National one-stop shop 

¶ Local e-government 

¶ Real-time information ( emergency 
management) 

¶ Coordination and decision-making Systems 
(parliamentary processes, etc.) 

ML-447 ¶ National implementation with full benefits 
of deploying ICT applications in 
government institutions across the whole 
country 

¶ Government functions automated by 
most e-government sites 

¶ Transnational one-stop G2C e-Government 
portals 

¶ Real-time information - emergency 
management 

¶ M-Government 

Table.10. e-Gov Suggested RDI fields 

 

                                                             
47 Only the Emirate of Dubai can be positioned in this level 
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At the regional level, and given that national e-government programs remain unsynchronised, 

experience is hardly shared. Therefore, multilateral RDI projects are real opportunities to 

exchange expertise among Arab RDI centres belonging 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 the e-Government development process. Cross-border 

interoperability of public system information may seem an ideal topic for such future RDI 

projects. 

¶ E-Commerce:  

Drawing insights from international standards, only a miniscule proportion of businesses in Arab 

countries have acquired meaningful presence on the Internet. To revitalise e-commerce with 

optimal results for national and regional growth, there is a real need for RDI initiatives which 

focus not only on Business-to-Consumer (B2C) aspects, but also on those that are related to 

Business-to-Business (B2B) transactions involving 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 of activities that candidate fields should include are: securing e-commerce 

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 end-to-end interoperability of e-business processes. The latter includes 

all aspects related to the setting up of e-business 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 initiatives are summarized 

in the table.11 given below.  

Countries clusters RDI fields 

Morocco, Tunisia, Egypt, Jordan, Lebanon and Syria e-tourism 

Morocco, Tunisia, Syria and Egypt Agriculture and textile e-commerce 

Algeria, Libya, Bahrain, Kuwait, Oman, Qatar, Saudi 

Arabia, UAE, Iran48 

Oil and its derived products e-commerce 

Table.11. suggested Arab clusters in e-Commerce RDI  
 

¶ E-Education:  

Despite the fact that the advancement of technology has opened many doors in education 

especially in developing countries, RDI 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 learning, architecture and 

management of Web-accessible educational infrastructure (i-labs, classrooms, etc.) and Learning 

Management Systems (LMS) implementation. On the other hand, other investigation fields can 

be e-learning technologies oriented as: mobile access to the websites of educational institutions, 

                                                             
48 Iran 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 language e-learning. 

A third class of RDI projects can deal with e-education in terms of application categories. In fact, 

developing analogies with e-business frameworks (B2B, B2C)49 and e-Government frameworks 

(G2C, G2E, and G2G)50 can help elaborate national e-education frameworks (U2S, U2E, U2U)51.  

Such frameworks may not only provide a general and useful framework to understand different 

types of e-education 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 to achieve this objective can be adopted and reused in order to develop a 

real Arab knowledge society: (i) create a specific RDI regional community dealing with specific e-

education problems; and (ii) make, customize or generalise a framework tools package to other 

concerned Arab countries. This approach has as a prerequisite: to set up  an Arab e-Education 

Network open to all AIHEIs and individuals dealing with e-learning, and other ICT applications 

in Education. 

¶ E-Health :  

Notable efforts have been made by many Arab countries to apply ICT for healthcare. Thus, 

different initiatives have been launched in Telemedicine, distributed patient information 

acquisition and satellite linking of medical centres. Nevertheless, AIHEIsõ R&D centres should 

pioneer e-Health pilot projects, preferably of regional and national character and in close 

collaboration with international organizations such as WHO, UNICEF and ITU52. The objective 

of such initiatives is to promote the use of ICT to improve health service quality and coverage in 

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 fields should comprise: medical imagery and visualization 

applications, tele-consultation capabilities and user friendliness, security and dependability of 

Critical ICT medical infrastructures, development of e-Services for life and health, technical 

interoperability of healthcare information systems.  

At the regional level, there are numerous e-health 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 it focuses 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 structures used in healthcare systems 

as well as in electronic medical records. 

                                                             
49B2B : Business to Business, B2C : Business to Consumer 
50 G2C : Government to Citizen, G2E : Government to Enterprise, G2G : Government to Government 
51 U2S : University to Student, U2E : University to Employee, U2U : University to University 
52 WHO: World Health Organisation, UNICEF: The United Nations Children'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 distributions53 of Arab countries can be seen as a key 

criterion to form multilateral homogeneous and reactive e-health RDI teams.  

¶ Digital Arabic content development:  

Another sensitive RDI domain consists of encouraging ICT research aiming at enhancing and 

developing digital Arabic content. Indeed, the deficiency of local language content availability 

deprives the Arab public from ICT and e-commerce, and presents real threats to the Arab 

cultural heritage. In spite of the very encouraging results of specific R&D projects such as 

Nemlar54 and Medar55, there is a lack of real-world 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. Thus, such projects 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 

language in areas such as the transfer of information over networks, display and print character 

sets, page formatting, software and various ICT applications (e-commerce, e-Government, etc.). 

Both Arabic language processing and Arab language translation technology also 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 easier to develop and generalise. These include the 

development of information retrieval systems operating on the Arabic language, the digitization 

of Arabic heritage texts, the development of tools for automatic translation and the design of 

Arabic language interfaces to software tools (Relational Database, programming language, 

websites and portals, etc.). 

¶ Cyber Security:  

The vulnerabilities associated with the Internet put governments, military systems, business, and 

individual users at risk. In fact, cyber-security breaches 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 or altered, and public confidence can be lost. After a cyber-intrusion, 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 technological solutions and to seek proactive, 

preventive approaches, not just reactive, curative approaches. And as for all countries around the 

                                                             
53 Taking into account the multitude of geographical classifications of the Arab region, the most pertinent classification seems to 

be the following: Northern Africa (including Algeria, Mauritania, Libya, Morocco, Tunisia), Eastern Africa (Sudan, Somalia, 

Djibouti, Comoros Island), Middle East (Egypt, Palestinian Authority, Jordan, Lebanon and Syria) and Gulf Arabic countries 

(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, UAE, Yemen) 
54 Network for Euro-Mediterranean LAnguage Resources 
55 Mediterranean Arabic Language and Speech Technology 
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world, launching and supporting RDI activities in cyber-security areas should be considered as a 

real priority for all Arab states.  

At the national level, and taking into consideration the current RDI activities carried out in this 

domain56, AIHEIõs cyber-security research agenda should focus on new approaches of security 

systems, namely cyber-security functional requirements (design and implementation strategies, 

recovery tactics and strategies to resist attacks), infrastructure security (secure domain name 

system, secure routing protocols, etc.), privacy, domain specific security needs (wireless, Internet 

priority service, etc.), metrics and testing, and economic assessment. 

Moreover, and in conformity with the ITU cyber-security framework57, AIHEIsõ RDI centres can 

help Arab governments in their efforts to develop a national cyber-security strategy to establish 

national government-industry collaboration, to create a national incident management capability 

and to promote a national culture of cyber-security. Given that R&D is usually conducted in 

academic institutions, there may be opportunities to engage students in cyber-security initiatives. 

At the regional level, pertinent RDI projects should initiate the needed cross-border co-operation 

on network and information security between Arab states. This will ensure protection against 

security threats and secure the interoperability of Arab public e-services. 

¶ Biotechnology:  

When debating the possible impacts of biotechnology, this science is usually classified into the 

so-called green, red and white biotechnology. The first denote agriculture (e.g. plants that are 

more resistant to various weather conditions), the second refers to medicine (e.g. more effective 

medications), and the third stands for industry (e.g. enzymes for producing plastic). Taking into 

account the financial and material needs, as well as the highly skilled human resources that 

biotechnology requires, this science can be considered as an R&D activity restricted to developed 

countries. Nevertheless, this field cannot be completely ignored by Arab researchers. In fact, 

countries with strong agricultural economic orientations should launch, or unless contribute in 

R&D activities making use of green biotechnology potentials so as to make production processes 

more environmentally friendly and generate higher quality foodstuffs. 

There is, thus, a real need for specific programs (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  programs should combine Biotech Industry 

Fundamentals with specific technological knowledge. Focus should be on items such as Business 

Development in Life Sciences, Uncertainty Management, Innovation and R&D Management. 

 

¶ Nanotechnology:  

Nanotechnology refers to the ability to manipulate individual atoms and molecules so as to build 

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 by in the 9th century when Islamic Caliphate potters 

                                                             
56 òCyber Security R&D: Portfolio Overviewó. Simon Szykman, Director, Cyber Security ð Homeland Security, USA 
57 http://www.itu.int/ITU -D/cyb/events/2008/doha/ 
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created a technology to make multi-coloured lustre ceramics. This technology spread to Egypt, 

Persia and Andalusia during medieval time, and in the 15th century, to Italy.58 Today's 

nanotechnology related activities can be roughly grouped into three areas: materials sciences; 

electronics and optoelectronics; and biomedicine. The total global demand for nanoscale 

materials was estimated at $7.6 billion in 2003, and is expected to grow 30% annually.59  Given 

the fact that the development of nanotechnology is very much related to many vitally important 

fields such as medicine, environment, security, as well as to economically critical fields such as 

semiconductors and chemistry, Arab countries, especially those with industrial and oil-based 

economic orientations, should follow a real national policy and R&D strategy around 

nanotechnology. 

In this respect, there is a crucial need for a preparatory nanotechnology program for Arab ICT 

researchers. As nanomaterials display enhanced mechanical, optical, magnetic, and chemical 

properties that offer a wide variety of technological uses, this program should include courses in 

general physics and chemistry, as well as Semiconductors, Quantum computing and Nano-bio-

info convergence aspects  

 

4.2.2.3. Building of collaborative partnerships and strong networks : 

Besides, AIHEIs have to promote a cross-sectoral approach by establishing collaborative 

partnerships and strong networks with all their environment constituents: private and public 

sectors, NGOs, regional and international ICT universities, professional or industrial 

associations, global information technology corporations, etc.  

Indeed, these collaborations will fundamentally play a role in strengthening the capacities of 

individuals and institutions through peer learning and knowledge transfer processes. They can, 

thus, lead to frequent curricula improvements in terms of comprehensiveness, relevance and 

usefulness to end-users. This can inevitably enhance the setting-up of real certification traditions 

of acquired professional knowledge in ICT fields.  

Furthermore, a key challenge to meet consists of ensuring a strong correlation between the 

identified ICT R&D areas (Interoperability, Cyber-security, Biotechnology, Nanotechnology, e-

government, e-business, e-health and e-education) and the continuously changing industry 

requirements. This can be achieved by maintaining a narrow and bi-directional collaboration 

between Industry and AIHEIs, especially their R&D Centres. In this respect, launching joint 

industry academia research projects in these areas will not only help fund the creation of a useful 

and innovative knowledge base, but also identify and forecast the necessary actions that are 

necessary to deal with the future needs and requirements of industry. These joint projects will 

also contribute strongly in the emergence and evolution of technological clusters (see Strategic 

Action 7).  

Partnerships and networks can also contribute strongly in building a critical mass of researchers 

and expertise 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, Tartu 2006 
59 òNanotechnology: A Realistic Market Evaluationó Business Communications Company, 2004, 

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

http://www.bccresearch.com/advmat/GB290.html.
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and will enable the Arab region to be a respectable interlocutor, especially vis-à-vis global ICT 

corporations. 

Finally, through rational and coordinated sharing of means and knowledge, the enhancement of 

partnerships and networks will undoubtedly avoid 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 countries.  

 

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 ICT quality graduates, the enhancement of relevant ICT RDI 

activities and the strengthening of the AIHEIs openness. The 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 managerial culture, their staffõs profiles and the disciplines they offer or the RDI 

activities they carry out.  

 

4.3.1. Collaborating stakeholders  

Undertaking the different planned projects and programs needs the collaboration of numerous 

partners, as well as the creation and/or enhancement of necessary strategic alliances and 

networks. Thus, as will be shown in the sections that follow, numerous stakeholders, such as 

AIHEIsõ partners, should be involved in the achievement of the goals of the targeted roadmap.  

ICT industry actors can be considered as major strategic AIHEIs partners to reach the roadmap 

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 fostering e-skills of the Arab regionõs ICT workforce.  They have 

to provide leadership, coordinate industry advice, pool resources and ICT expertise to back up 

projects and programs promoting ICT practitionersõ skills, as well as the wide set of skills needed 

for innovation and employability in the knowledge-based economy and those required for a 

competitive and inclusive Arab region. 

On the other hand, ICT policy makers should also play a central role in the carrying out of the 

strategic actions put forward in the present study. Their contribution 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) ensuring 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 aims to support ICT Education and R&D communities to train world-class 

ICT graduates and researchers, and to make Arab ICT innovations reach local and international 

markets. To this end, the proposed strategic actions should persuade these communities to 

contribute in creating a national wealth by underpinning productivity improvements and 
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efficiency gains across all industries, mainly in ICT industry and leading relevant ICT RDI 

activities.  

One of the major challenges that AIHEIIs have to meet is to make the various stakeholders work 

together by appropriating planned actions that suit their prerogative and expertise. 

 

4.3.2. Strategic Actions  

Taking into account the findings of the diagnosis phase (see Table 4 ð SWOT matrix), 

international benchmarking (see Table 3 ð International good practices), and the strategic 

orientations, the objectives and the Strategic Levers (ST) defined above can be associated with 

two strategic axis and eight strategic actions (see Table 12 below) : 
 

Strategic Axis Strategic Actions 

Strategic 
Objectives 

Training ICT 
quality 

graduates 

Strengthening 
the openness of 

AIHEs  

Strategic Levers ST-1 ST-2 ST-3 ST4 

Set-up a comprehensive 
system for a continuous 
enhancement and 
update of AIHEIsõ 
curricula 

1. Setting-up a national e-skills Framework and ICT 
needs data collaborative platform 

VR VR RR MR 

2. Strengthening AIHEIs internal capacities VR VR RR VR 

3. Launching  relevant programs for AIHEIs Academic 
cooperation enhancement 

VR RR RR VR 

4. Creating of an Arab-wide e-skills qualifications 
framework  

VR RR MR VR 

5. Development of a pan-Arab collaborative e-skills e-
learning platform 

VR VR RR VR 

Establish RDI centres of 
excellence in ICT fields 

6. Structuring and reinforcement of AIHEIs RDI centres MR VR VR RR 

7. Promotion of  innovation within AIHEIsõ research 
structures 

RR RR VR VR 

8. Reinforcement of regional and international ICT RDI 
cooperation 

RR RR VR VR 

 

Table.12. Strategic objectives, levers and actions 

 

- ST-1: Reviewing and updating ICT curricula  

- ST-2: Providing AIHEIs with the adequate environment to attain 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 1: Set-up a comprehensive system for a continuous 

enhancement and update of AIHEIsõ curricula 

 

¶ Major objective: 

The growth and expansion of ICT have a lot of impacts on ICT education. In fact, more trained 

human resources are now required at all levels. These include maintenance, design, development, 

implementation and leadership. Simultaneously, new evolutions have brought about new ICT 

fields which require the introduction of new courses and training programs at all levels. Thus, 

updating ICT curricula has always been the subject of much debate within institutes and between 

ICT industry and universities. 

Therefore, there is a crucial need for a national common system aiming at dynamically and 

regularly updating higher education ICT curricula. This system should include:  

- a national framework for ICT-related skills and competences (e-skills) development  

- a national web based collaborative platform  specific to ICT labour market needs 

- a set of measures to carry out in order to strengthen the internal AIHEIsõ capacities (training 

programs for ICT academic staff, ICT curricula certification, ICT skills  e-learning and 

knowledge dissemination platforms, National ICT e-Learning academies and ICT curricula 

monitoring system) 

In addition, the system that is to set up can be completed by the outcomes of four Strategic 

actions that should be undertaken at both regional and international levels. These actions are as 

follows:  

- create an Arab-wide skills framework to strengthen mutual recognition and transferability of 

ICT qualifications between AIHEIs and with partner institutions  

- Strengthen the AIHEIs internal capacities 

- launch relevant programs for the enhancement of AIHEIs academic cooperation  

- develop a pan-Arab collaborative ICT skills e-learning platform 

 

To set-up the targeted system, the five Strategic Actions detailed below 

should be planned and launched 

 

Strategic Action .1. Building -up of a national e-skills Framework and an ICT needs data 

collaborative platform: 

There is no one single way to design an ideal curriculum. Yet, an ICT skills framework based on 

experience and good practices together with a local ICT labour market data platform can bring 

about a set of useful guidelines. These will certainly help AIHEIs find their own way to success. 
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¶ National e-skills Framework   

The main purpose is to elaborate and apply a common and seamless national e-skills framework 

which relates ICT basic level training, more advanced ICT vocational training and professional 

educational development undertaken at AIHEIs. Being considered as a trustworthy model for the 

description of IT practitionersõ skills, this framework can be used:  

- by AIHEIs decision makers and professors, as a common basis for a continuous review and 

update of ICT curricula by taking into account newly-introduced technologies, employeesõ 

skills requirements and development actorsõ perspectives 

- 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 guarantees  transparency and 

encourages upward mobility in the acquisition of e-skills  

Based on similar initiatives carried out around the world60, the elaboration process of the targeted 

framework should involve the gathering and the weighing of information from a wide variety of 

sources. This includes the participation and consultation of all the stakeholders engaged in the 

national ICT development process, namely ICT high education community, R&D community, 

ICT policy makers and ICT professional associations. This elaboration requires an inventory of 

stakeholder groups as well as the nature of their interests, and in an interactive manner elicits 

their input to the national e-skills framework (e.g., through interviews, consultations, post-hoc 

evaluations). This process can be guided by outside curriculum development "experts" or staff 

internal to the educational institution. 

Furthermore, building up a national e-skills framework requires more deliberation about the 

mechanism of putting it into action. This needs a participatory change-oriented approach 

introducing transformations that have implications for AIHEIs, their academic staffs and 

students, as well as for a wide range of external actors. Being based on a multi-actor e-skills 

framework, the ICT curriculum will no longer be a fixed product but a dynamic process. It is an 

ongoing process that meets changes in society, industry, and in AIHEIs themselves. Problems 

can arise in implementing change. There may, for example, be opposition from certain groups 

and there may be a lack of skills, knowledge and resources which are needed in 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 hand, such a framework should 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 òlightó version of the targeted framework be built on the basis of carefully selected good 

practices, and it should mainly determine the necessary basic e-skills needed 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 consistent, it is better to construct the e-skills framework 

as a two-dimensional matrix with a first axis listing the selected ICT fieldsõ categories and 

                                                             
60 e.g. the òSkills Framework for the Information Ageó (SFIA) developed with the support of the United Kingdom government 

and now supported by the SFIA Foundation, the òAdvanced IT Training System (AITTS)ó developed by the social partners in 
the ICT industry with support of and enacted by the Federal Ministry of Education and Research in Germany, and the òGeneric 
ICT Skills Profilesó developed by the Career Space consortium 
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subcategories, and a second axis defining the different levels of competence or attainment that 

must be exercised by IT practitioners61. 

The identification of ICT fieldsõ categories and subcategories can be based on the classification of 

ICT skills outlined in Section 4.2.1.2 above (basic, general or vocational specialization skills), on 

the currently needed ICT disciplines (e.g.  Cyber-Security, Interoperability, Business Intelligence, 

Embedded Systems), on the present national and regional ICT market expectations (e.g. e-

Government, e-Business, e-Health and e-Education) as well as on recognised international 

standards and e-skills frameworks62.  

Finally, it is worth noting that the national e-skills framework as well as all the recommendations 

related to the ICT disciplines needed (involving the introduction and / or enhancement of the 

ICT programs connected with the integration of systems and technological convergence) should 

constitute a solid background and an effective support to each AIHEI in its effort of developing 

the most suitable ICT curricula that meet the local market needs and the socio-economic 

expectations. At this level, very careful attention should be paid so that the main objectives of the 

relevant degree program may not be de-tracked. 

¶ National collaborative platform to meet ICT labour market needs:  

The aim is to set up a web-based platform specific to ICT labour 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 national e-skills framework described above, the targeted platform must be 

able to identify the current lack of ICT skills and gaps or mismatches in the local labour market. 

Henceforth, this platform will enable AIHEIs to have a clear idea about the needs of the local 

ICT labour market, and, thus, support them in planning well their resources and e-skills 

deliveries. This platform can also be considered as a national ICT Skills e-Forum capable of:  

- bringing together all the key players in all e-skills initiatives in the country 

- analysing e-skills initiatives in the country 

- publishing regular ICT skills and employment related metrics and analyses, on time for 

industry and other partners 

The development and deployment of such a platform need a nation-wide vision and mutual trust 

and accountability based approach between all relevant stakeholders. This will ensure the 

transparency, the independence and the integrity of the consultation process. Besides, this 

platform should be built in accordance with the good practices proposed by similar international 

and regional initiatives such as the European e-Skills Forum63 project. 

 

                                                             
61 SFIA levels: 1 Follow - 2 Assist - 3 Apply - 4 Enable - 5 Ensure/advise - 6 Initiate/influence - 7 Set strategy/inspire. 
62 SFIA categories : Strategy and architecture, Business change, Solution development and implementation, Service management, 

Procurement & management support,  Client interface 
63 http://ec.europa.eu/enterprise/ict/policy/ict-skills.htm 

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

Expected outcomes  ¶ National e-skills framework  

¶ Web-based platform specific to the needs of ICT labour market  

¶ National ICT Skills e-Forum 
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Strategic Action .2. Strengthening the AIHEIs internal capacities :  

In order to ensure better ICT education that goes in parallel with the labour marketõs needs, and 

aligned on the national e-skills framework, AIHEIs should plan and implement a comprehensive 

set of pertinent actions aiming at enhancing their internal capacities. These actions consists of: (i) 

launching relevant training programs for ICT academic staff; (ii) setting up a specific local ICT  

curricula certification64system 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. 

¶ Training programs for ICT academic staff: 

Taking 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 up-to-date. It is, therefore, necessary to launch specific and relevant training 

programs for them. These programs have to include practical and advanced courses and target 

both seed and senior trainers.  They should also take account of staff exchanges with other 

AIHEIs or other ICT universities, focus on significant ICT areas and be beneficial for industry. 

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 programs that are to be planned can be delivered face-to-face or as online self-study 

courses released as open educational resources offered freely and openly for anyone to use, and 

under some licenses to re-mix, improve and redistribute. These training programs should also 

encourage professors to work in collaboration with industry on various projects in order to 

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

seminars and workshops. 

 

¶ ICT curricula certification: 

The setting up of a specific ICT curricula certification system can surely enhance internal 

AIHEIsõ capacities and performance. In fact, designed by information technology corporations 

and/or professional associations, such ICT certification programs play an important role in 

todayõs ICT industry and should meet the increasing demand for flexibility in the acquisition or 

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 industry association possibilities.  

Each AIHEI can be inspired by similar international initiatives in order to elaborate its own ICT 

certification program. In this respect, the CEPIS65 presents a rather comprehensive list that 

documents the diversity of offerings existing on 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 standard. Industry certifications are 
perceived as a credential, a result of an objective assessment procedure, that an individual met the performance specifications 
delineated in job profiles recognised by industry stakeholders. 
65 CEPIS (The Council of European Professional Informatics Societies) is a non-profit organisation that seeks to improve and 

promote high standards among informatics professionals. CEPIS represents 37 member societies in 33 countries across 
Europe (http://www.cepis-harmonise.org). 
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Focus is clearly set on industry-based systems - encompassing vendor-specific (e.g. certifications 

offered by companies such as Microsoft, Cisco, IBM, Oracle, HP, etc.), on vendor-neutral (e.g. 

certifications offered by CompTIA) as major categories, as well as ICT consultancy certification 

related to internationally recognized IT Governance referential (COBIT66, ITIL67, CMMI68, etc.).   

In this context, and in order to eliminate any lower level certification program, it is necessary to 

set-up a strong and reliable accreditation system that can sort and select the most suitable 

certification programs for a given AIHEI. Such a system will ensure the needed high quality level 

courses and will enable the institutions to be vendor-neutral. Criteria on which such a system 

should be based must be clarified: adequacy to and alignment with the global ICT curricula, the 

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 a well-thought change 

management approach. Indeed, most certification programs require that instructors be certified 

in each module that is to be taught and that they have to periodically renew their certifications. 

For many instructors, the constant validation and embarrassing possibility of not being certified 

are one the main 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 more than advertising for the vendorõs product. AIHEIs 

are, therefore, recommended to use one vendorõs certification program and encourage students 

and professors to compare it with those of other vendors. This strategy might also be useful in 

making a distinction between one institutionõs certification program and another institutionõs 

offering. 

¶ e-Education means for AIHEIs excellence: 

Cyber-infrastructure 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 teaching of e-skills especially by 

promoting the setting up of e-learning platforms. 

Numerous measures should, thus, be undertaken. These mainly include: (i) launching end call for 

tenders to develop ICT e-learning materials and/or ICT e-learning books; (ii) motivating both 

AIHEIs academic staff and students to use e-learning tools; and (iii) providing AIHEIs with ICT 

facilities, including e-learning platforms, hardware, suitable audio-visual equipment and specific 

intranets. 

 

                                                             
66 COBIT - Control OBjectives for Information and related Technology: A business-oriented set of standards for guiding 

management in the sound use of information technology from the Information Systems Audit and Control Association 
(ISACA) (www.isaca.org). 

67 ITIL - Information Technology Infrastructure Librar: One of the more comprehensive as well as non-proprietary and publicly 

available 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 and quality of IT services management and infrastructure. (www.itil.co.uk) 

68 CMMI - Capability Maturity Model Integration: A process developed by the Software Engineering Institute to help improve, 

over time, the application of an organization's supporting software technologies. (www.sei.cmu.edu/cmmi) 

http://www.isaca.org/
http://www.itil.co.uk/
http://www.sei.cmu.edu/cmmi
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Such platforms should provide links  to useful ICT 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 available on line worldwide. Besides, and in accordance with all the strategic 

actions planned in this roadmap, the targeted ICT e-learning platforms will, in mid-term, serve to 

establish real national ICT e-Learning academies and/or gateways linked to other regional and 

international virtual universities. 

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

efficient dissemination of knowledge and expertise among ICT professors of the institution. This 

platform will 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 module or develop a new one, 

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

It is also worthy to note that ICT can play a crucial role in helping AIHEIsõ administration and 

management staff to be more efficient. Indeed, by tracking each studentõs e-learning 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, manufacturing, and retail enterprises. 

As e-learning brings many promises, there are a number of issues that remain to be addressed 

before e-learning becomes a useful addition to traditionally delivered courses in AIHEIs. New 

pedagogical solutions and new teaching, learning and communication methods will have to be 

developed to make ICT e-learning an attractive, open and beneficial arrangement. Also, the 

question of access to technology has to be resolved so as not to widen the digital divide both 

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

Therefore, the AIHEI providing e-learning services must have adequate technological 

infrastructure, including network connections and computers, and technical support for both 

students and staff. The 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 infrastructure from home, financial programs should be offered to help them obtain 

the necessary ICT-means. 

On the hand, ICT e-learning 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 courses can be provided both locally, regionally and nationally as 

well as globally. This varied field of e-learning complicates the role of e-learning and calls for a 

responsible implementation of higher education policies and regulation systems related to e-

learning both by the Arab states and by the concerned AIHEIs. There is also a crucial need of a 

strong and reliable accreditation system that defines a minimum level of quality measuring the 

following aspects of distance education: Management, curricula and materials, pedagogical 

methods, educational services as well as professors and students services. 
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¶ Implementation of an accountability system of an ICT curricula monitoring and 

evaluation system:  

To achieve excellence, AIHEIs need a real accountability and transparency 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 communication, presentation, 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 retrieval of key data on many aspects of a countryõs system of higher education. The 

information system supports quality measurement, decision making, and reporting. Installing or 

refining these kinds of systems will require an investment of resources, but the return will be high 

in terms of knowledge gained, strategies to be undertaken, and trend analyses to determine what 

changes require attention. Particularly, performance indicators are seen as a means by which the 

performance of AIHEIs can be accurately evaluated. 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, assessing continuously ICT curricula is an inevitable task. This involves identifying 

learning needs, assessing the audience, evaluating the achievement of objectives. It is a non-stop 

process which is increasingly shorter, and needs regular quality reviews based on feedbacks from 

ICT industry, former students and all key stakeholders. 

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 evaluation system   would strongly help AIHEIs: 

(i) create a virtuous improvement cycle by enhancing the decision-making process in the selection 

of ICT curricula topics and skills; (ii) establish benchmarks in the institution as indicators of the 

quality and achievements of all courses, and basis of its rating and ranking; and (iii) elaborate and 

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

ICT curricula.  

This monitoring and evaluation system should: 

- be included in all stages in the institutionõs programs 

- ensure a multi-dimensional assessment which will gauge graduatesõ real abilities, acquired 

professional e-skills, ICT staff professional development, and the degree of alignment of ICT 

curricula on labour market needs 

- guarantee 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 .3. Launching of relevant programs for the enhancement of AIHEIs 

Academic cooperation: 

The main objective here is to reinforce ICT higher education cooperation between the Arab 

region and partner countries. Therefore, international programs have to be launched and 

developed and should: 

- make the Arab ICT Higher Education Area more visible and more attractive in the world 

- reinforce the quality and relevance of AIHEIs, especially their capacity for international 

cooperation and for a permanent modernisation process, and to assist them in opening 

themselves up to society at large 

- overcome the fragmentation of ICT higher education between Arab countries and between 

AIHEIs within the same country  

- enhance inter-disciplinarity and trans-disciplinarity and promote the reciprocal development 

and the strengthening of human resources, especially AIHEIs academic staff 

Therefore, one of the priorities is to launch a pan-Arab program that aims at supporting and 

funding joint Arab projects specific to ICT higher education. This program can be baptised 

TAIMAR òϨϝвϼ ó (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 mainly target 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 researchers. The double degree process should also be included in these programs 

as a means of reinforcing partnerships among all AIHIEs and between AIHEIs and leading 

international ICT universities. 

The European program TEMPUS (Trans-European Mobility Program for University Studies) 

can be used as a referential basis for the elaboration and the achievement TAIMAR program. 

This program targets the development and improvement of higher education systems in 

European partner countries on the basis of collaboration with the educational institutions and 

other institutes from the member nations of the European Union. In the era of globalization and 

the move towards knowledge economy, TEMPUS is one of the methods through which the 

European Union attempts to meet the variable geopolitical and social economic conditions and, 

thus, activate and increase dialogue between the countries. 

Strategic action - 2 -  Strengthening AIHEIsõ internal capacities 

Expected outcomes  ¶ Training programs for ICT academic staff  

¶ ICT curricula certification  

¶ ICT skills  e-learning platforms/ Students 

¶ ICT knowledge  platform / AIHEIs professors 

¶ National ICT e-learning academies  

¶ gateways linked to other regional and international virtual universities 

¶ Monitoring and evaluation system of ICT curricula 
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The emulation of such program will clearly require enormous efforts from both Arab countries 
and AIHEIs, mainly on two different levels:  

¶ The setting 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 cooperation with the relevant institutions appointed 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 complementarity between TAIMAR program and other measures at 
the Arab region level, or other measures by non-Arab countries 

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

¶ The funding of the planned actions related to join Arab projects directed towards: 

- the improvement of content and teaching methods in AHEIs: developing new and/or 
adapting existing curricula, introducing new diplomas, improving teaching procedures, 
retraining and increasing  the qualification of instructors  

- the reforms of control, executive management of AIHEIs: strengthening strategic 
control, restructuring and modernization of AIHEIs 

- the Individual Grants for mobility given to individual persons, especially members of 
professorial - teaching AIHEIs staff so as t prepare proposals on the joint Arab project, 
participation in the conference, seminar, ICT knowledge sharing dissemination, etc. 

 

Strategic Action .4. Creation of an Arab-wide 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 in the Arab region. Moreover, at present, Arab 

citizens who try to improve their e-skills face a wide range of competing qualification and 

certification schemes.  

Therefore, the purpose is to set up an acceptable Arab-wide ICT qualifications framework to 

shed light on qualifications from Arab countries certification schemes. Baptised JISR ð òϽЃϮó 
(Joint ICT Skills Recognition), this framework will surely facilitate the mutual recognition and 

transferability of ICT qualifications not only between AIHEIs but also with partner institutions. 

Moreover, such a meta-framework will ensure that most up-to-date and relevant e-skills 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.  

 

Strategic action - 3 -  Launching relevant programs for  the enhancement of AIHEIs academic cooperation - 

TAIMAR òϼϝΰó (Trans-Academic ICT-staff Mobility in the Arab Region) 

Expected outcomes  ¶ Multilateral partnerships between AIHEIs and their partners 

¶ Introduction of new diplomas and Double degrees 

¶ Mobility activities for AIHEIs professors and researchers 
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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 meet these demands, 

the development of the targeted Arab e-skills meta-framework process should: 

- be accelerated through the development of an e-skills national framework as planned in 

Strategic Action 1; 

- be based on and/or built in accordance with similar regional and international initiatives such 

as the development of a common European e-Skills Framework initiative; 

- be made in close cooperation with all stakeholders capable of encouraging comparability and 

convergence of certifications and qualifications; 

 

 

Strategic Action .5. Development of a pan-Arab collaborative ICT skills e-learning 

platform: 

The rationale behind this strategic action is to create an innovative world-class standing Arab ICT 

skills e-learning platform that will be widely accessible to all AIHEIs, thereby, facilitating 

improved ICT knowledge, skills and RDI activities within these institutions.  

The creation of this pan-Arab framework is a real opportunity to build a strong Arab network for 

ICT learning. The objective of this network is to produce a library of high-quality and 

pedagogically sound cheap ICT materials. It has to be open 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:  

- On the one hand, it is a network  which should focus on the management of the AIHEIsõ ICT 

learning experience, through the implementation of well-established pedagogical practices; and  

- On the other hand, the system to be built is a platform that provides mechanisms for the 

rapid integration of applications into a multi-user 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 e-learning integrated platform requires the development of detailed ICT 

curricula which should be based on a common e-skills framework. This confirms the necessity of 

launching Strategic Action 6 described above. 

The setting up of the targeted pan-Arab e-skills e-Learning platform can also be accelerated 

through the development of AIHEIsõ e-learning platforms as planned in Strategic Action 3. 

 

 

Strategic action - 4 -  Creation of an Arab-wide e-skills qualifications framework - JISR ð òϽЃϮ ó (Joint ICT Skills 
Recognition) 

Expected outcomes  ¶ Arab-wide ICT qualifications framework 
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In a mid-term, Strategic Actions 6 (e-skills recognition) and 7 (e-skills e-Learning platform) will 

contribute in building and launching Arab inter-university postgraduate programs on ICT, which 

can be offered by a consortium of Arab universities.  

 

 

Strategic Axis 2: Establish RDI centres of excellence in ICT fields  

¶ Major objective: 

The main purpose is to turn AIHEIsõ ICT labs and research centres into real RDI Excellence 

Centres (henceforth Excellence Centres). 

These Excellence Centres will be a strong mechanism to: initiate and reinforce ICT RDI 

activities, bring together strong research groups that promote Arab countriesõ research depth, 

upgrade training, diffuse and maintain ICT knowledge mainly through interactions with 

knowledge users, develop and recruit highly skilled researchers and enhance the scope in order to 

draw external funding and investment. 

On the other hand, in order to meet the needs of an increasingly cross disciplinary domain as 

ICT research,  the Excellence Centre will provide the suitable combinations as well as the 

coordination of research networks necessary to ensure a critical mass of human resources for 

intra- and inter-institutional ICT RDI projects.  

Furthermore, the Excellence Centres will contribute 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 also make a strong contribution to the national innovation system by 

sustaining selected good-performing ICT incubators and creating new knowledge. 

The setting-up of durable Excellence Centres should be based on a set of pertinent and locally 

adequate measures: 

- structuring AIHEIs RDI units 

- promoting innovation within AIHEIsõ research structures 

It is also extremely necessary to ensure a regional and international openness to these Excellence 

Centres. This can be mainly effected by reinforcing ICT RDI cooperation involving the Arab 

region and partner countries. 

 

 

To set-up the targeted Excellence Centres, the three Strategic Actions 

detailed below should be planned and launched 

 

Strategic action - 5-  Development of a pan-Arab collaborative ICT skills e-learning platform  

Expected outcomes  ¶ Arab ICT skills e-learning platform  

¶ Arab inter-university postgraduate programs on ICT 
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Strategic Action .6. Structuring and reinforcement of AIHEIs RDI Centres: 

Taking into account the performance deficiencies in ICT research as well 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 real Excellence 

Centres in AIHEIs.  To meet this challenge, AIHEIs R&D units (laboratories, centres, teams, 

etc.) should be: 

- endowed with a specific charter that would enable them to deal with all ethical ICT RDI 

aspects, namely those related to the protection of intellectual 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 the ICT infrastructure required to carry out RDI projects including high 

performance 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 services of ICT doctoral dissertations, master 

theses and relevant research papers would be available; and (ii)  support cooperative RDI 

projects, and especially shape and enhance industry AIHEIs joint ICT RDI projects in an e-

collaborative way 

- enhanced in launching and 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 collaborative RDI programs and projects. The issue related to the enhancement of 

AIHEIs cooperation capacities, especially in an Arab perspective, will be detailed later. 

On the other hand, excellence of ICT RDI activities cannot be achieved without a trustworthy 

monitoring system whose objective is to improve the selection process of RDI domains, 

supervise and measure the projectsõ progress and performance. In this respect, each AIHEI 

Excellence Centre should be endowed with an ICT RDI specific monitoring and evaluation 

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, this system should be capable of :  (i) analysing and assessing 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 publications, etc.); and (iii) evaluating how well local ICT industry 

translates ICT RDI inputs into new products, processes or services, and (iv)  disseminating 

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  

¶ ICT infrastructure for ICT RDI Centres 

¶ Online ICT RDI information sharing system 

¶ ICT RDI monitoring and evaluation system 
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Strategic Action .7. Promotion of innovation within AIHEIsõ research structures: 

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 adequate environment 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 to launch local ICT 

incubators69. These will empower AIHEIsõ researchers and enhance their capacity for 

entrepreneurship by providing them with the adequate environment and business development 

support to nurture new ideas and to commercialize technology. Nevertheless, starting up an 

incubator activity in any area needs a lot of research and studies especially if such activities have 

not been carried out before. Careful studies and research enable to have an idea about the nature 

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

In this vein, joint industry academia research projects are key reliable vehicles that the Centre of 

Excellence can use to meet the early developmental needs of both innovative RDI teams and 

inventive companies, and thus to enhance innovation 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 the excellence 

Centre and eventual incubator.  Future 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 and support for the systems produced by 

these joint projects will be carried out by the incubator and/or the industry partner.  

Thus, in order to facilitate the definition of joint industry academia research projects, the 

Excellence Centre must be endowed with two active directories: a technical problems 

specifications directory and a solutions directory. They should be maintained and shared by 

national and Arab academic ICT research and ICT industry stakeholders.  As such, there is a 

need for a web-enabled collaborative platform to manage both pertinent directories. 

In addition, such a well-organised concentration of ICT RDI activities within efficient Excellence 

Centres is the first step towards setting up strong and successful local competitiveness technology 

parks70 or technologic clusters71 whose 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 encouraging high-value-added technological and 

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

The implementation of this system entails the setting-up and the training of permanent 

innovation task forces comprising representatives from AIHEIsõ Excellence Centres, ICT 

industry and public sectors. By making use of all the above mentioned tools (i.e. national e-skills 

                                                             
69 Incubator : innovative flexible ICT small firm with clear experimental development objective 
70

 See Malaysian experience : Technology Park Malaysia (TPM) established to facilitate the eventual commercialisation of the 

R&D outputs - http://www.tpm.com.my/ 
71 A competitiveness cluster is an initiative that brings together companies, research centers and educational institutions in order 

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 reports about 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 particularly have an impact on 

both AIHEIsõ curricula and ICT RDI directions. 

 

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

The main objective is to reinforce the capacities of AIHEIs ICT RDI collaboration and 

exchange. A distinction should be made between two levels of inter-institutional RDI 

cooperation projects: (i) those involving only AIHEIs; and (ii) those including AIHEIs and their 

international partners.  

In order to promote the first type of cooperation, AIHEIs should plan and implement a 

comprehensive set of pertinent actions, namely:  

- The elaboration and the application of a comprehensive Arab Framework program for the 

launching and the carrying out of pertinent joint RDI inter -regional projects dealing with 

relevant ICT areas.  Baptised IRFAN . ò ИдϝТϼó (ICT Research Framework program for 

Arab Nations), this framework should target collaborative RDI initiatives focussing on ICT 

areas that are recognized as of specific interest to local and regional ICT industry or to the 

socio-economic development of the region. Section 4.2.2.2 presents a preliminary list of such 

areas (e-Government, e-Business, e-Health, etc.).  

Furthermore, the elaboration of òIRFANó will surely contribute in facilitating the setting up 

of more balanced and durable RDI partnerships between the Arab region and other areas or 

leading countries (USA, India, China, etc.) in various ICT domains targeted under the two 

partnersõ frameworks. Such partnerships can be inspired by similar international initiatives, 

such as the Euro-India ICT Cooperation Initiative EUROINDIA72. 

The selected projects may include 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 Excellence Centres.  

Particular attention should be paid to projects enhancing exchanges of òinnovation good 

practicesó between AIHEIs and between Arab Excellence Centres. The elaboration of such 

projects can be inspired from similar international successful initiatives, such as the European 

òPRO INNO Europeó73 

                                                             
72 EUROINDIA is a Support Action under the European Seventh Framework Programme (FP7). It aims to extensively map ICT 

research and innovation activities across India, to perform an in-depth survey of Indian ICT R&D players and to support the 
policy dialogue between the EU and India in ICT domains. (http://www.euroindia-it.org) 

73 PRO INNO Europe brought together over 200 innovation policy-makers and stakeholders from 33 countries.   It combines 
analysis and benchmarking of national and regional innovation policy performance with support for cooperation between 

Strategic action - 7-  Promoting innovation within AIHEIsõ research structures 

Expected outcomes  ¶ Launching of joint industry academia research projects 

¶ Web-enabled collaborative platform for managing the Innovation 

¶ Launching a technological park  

¶ Setting-up of permanent local innovation task forces 
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- The creation of an Arab web-based collaborative platform for ICT RDI sharing and 

dissemination. Numerous goals are targeted, especially those that ensure: (i) networks 

between AIHEIs RDI units and Excellence Centres; (ii) access to the informal global 

networks available within each ICT research field; (iii) reverse ICT brain drain by encouraging 

contributions from Arab ICT-skilled persons living abroad; and (iv) the publication of ICT 

research papers written in Arabic.   

The targeted platform can also evolve in mid-terms to 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 in relevant and applicable ICT 

fields, and thereby be partners in the industrial growth and development. 

Other objectives such as the launching of an Arab Technology Platforms74 initiative can be 

reached in mid and long terms. The setting up of these platforms will bring together 

technological know-how, 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 web-based collaborative platform for ICT RDI sharing 

and dissemination  should be accelerated through the development of national centres of 

excellence and related online research information sharing systems as planned in Strategic 

Action.8.  

 

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 efficiently as possible. In this respect, their scheduling has to deal with:   

- The specific profiling of Arab countriesõ ICT education capacity (Cf. section 4.1) : the 

planning should  take into account the current maturity level: Maturity Level 1 (ML1 - lack of 

adequate vocational training), Maturity Level 2 (ML2 -  availability of vocational training) and 

Maturity Level 3 (ML3 consistent vocational training) 

- The potential causality and functional precedence relations between the projects: indeed, 

launching a project 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 the Pan-Arab web-

based collaborative platform for ICT RDI sharing) 

The priorities of the projects: they can be divided into three categories: (i) Short Term (ST): start 
immediately; Mid Term (MT): preparatory work now and initiative formally starts in 6 months; 
and Long Term (LT): preparatory work starts after 6 ð 10 months and work formally starts in 18 

                                                                                                                                                                                              
national and regional innovation programmes and incentives for joint actions involving innovation agencies and innovation 
stakeholders. http://www.proinno-europe.eu 

74 See European technology platforms: www.cordis.lu/technology-platforms 

Strategic action - 8- Reinforcing regional and international ICT RDI cooperation - IRFAN. (ICT Research 

Framework program for Arab Nations - дϝТϽКó) 
Expected outcomes  ¶ Launching and carrying out of joint ICT RDI inter-Arab and international projects 

¶ Pan-Arab web-based collaborative platform for ICT RDI sharing and dissemination  

¶ Regional ICT watch system 

¶ Arab Technology Platforms initiative 
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Months. These terms and durations may vary depending on the political and economic 
orientations as well as the funding capacities of each Arab country. 

In this respect, Table 13 below recapitulates the strategic actions, their associated projects, 

schedule milestones, and priorities. The schedule milestones of a roadmap are identified as targets 

that are significant in any strategic action. Focus is on events that have measurable deliverables. 

Thus, the completion of each identified project phase can be considered as a schedule milestones. 

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

- S-D-R-I (Specified, Designed, Realised, Integrated) for the building or setting-up of a 

technology-based System, e.g. Platform, Monitoring, Infrastructure, etc. 

- S-E-V-G (Studied-Elaborated-Validated-Generalised) for the development of a specific 

organisational tool, e.g. Framework, Charter, etc. 

- I-P-L-M (Initiated-Planned-Launched-Monitored) for the carrying out of a specific activity, e.g. 

Training, Joint project, Partnership, 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 on doing the right 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 governance challenges for the present roadmap 

should be taken into account by any Arab country:  

- Senior-level decision making: Developing, adopting, articulating, and communicating the 

strategic decisions by which strategic actions and their related projects are conducted 

- Implementation: Ensuring 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 

Centralized Steering Committee (CSC) dedicated to the fulfilment of the roadmap strategic 

actions. Members of this committee include senior representatives of different stakeholders 

involved in the roadmap: AIHEIs, ICT Industry, Ministry of Education, ICT Governmental 

authorities or agencies, etc., as well as eventual subject-matter experts. Thus, leadership will 

become more effective in setting up and communicating priorities and matching resources to 

those priorities. 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 that all planning, policy formulation and programs related to the 

roadmap comply with all laws, by-laws and regulation in force, the CSC needs to set-up  a strong 

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 reform. 

Once the CSC is set-up, 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 monitoring of each projectõs life cycle 
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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 works of national roadmap governing bodies, as well as for the achievement of the pan-

Arab planned project (e.g. Development of Arab-wide ICT qualifications framework - JISR ð 

òϽЃϮ ó - Joint ICT Skills Recognition,  Building of Pan-Arab web-based collaborative platform 

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

Strategic action Projects   National Implementation bodies members Schedule 
milestones 

ML 1 ML 2 ML 3 

1. Building-up a national e-skills 
Framework and an ICT needs 
collaborative platform  

¶ Development of a  National e-skills framework   
AIHEIs, ICT Industry, Ministry of 
Education, ICT Governmental authorities 
or agencies 

S-E-V-G MT ST ST 

¶ Building of Web-based platform specific to the needs of 
ICT labour market   

S-D-R-I LT  MT ST 

¶ Setting-up of  a National ICT Skills e-Forum   S-D-R-I LT  MT ST 

2. Strengthening AIHEIsõ internal 
capacities  

  

¶ Carrying out of training programs for ICT academic staff  AIHEIs S-P-L-M ST ST ST 

¶ Setting-up of an ICT curricula certification System   AIHEIs, ICT Industry S-E-V-G MT ST ST 

¶ Building of ICT skills  e-learning platforms/ Students   AIHEIs S-D-R-I MT  ST ST 

¶ Building of an ICT knowledge  platform / AIHEIs 
professors   

AIHEIs S-D-R-I LT  MT ST 

¶ Setting-up of National ICT e-learning academies    AIHEIs, Ministry of Education S-D-R-I LT  LT  MT  

¶ Development of a Gateway linking to other regional and 
international virtual universities   

AIHEIs, ICT Industry, Ministry of 

Education, ICT Governmental authorities 

or agencies 

S-D-R-I LT  LT  MT  

¶ Implementation of an accountability system and 
particularly of an ICT curricula monitoring and evaluation 
system 

AIHEIs, Ministry of Education S-D-R-I MT  ST ST 

3. Launching programs for  the 
enhancement of AIHEIs 
cooperation - TAIMAR òϼϝΰó 
(Trans-Academic ICT-staff 
Mobility in the Arab Region) 

¶ Implementation of Multilateral partnerships between 
AIHEIs and their partners   

AIHEIs, I -P-L-M ST ST ST 

¶ Introduction of new diplomas and double degrees   AIHEIs, Ministry of Education S-E-V-G LT  MT ST 

¶ Launching of Mobility activities for AIHEIs professors 
and researchers   

National level :  AIHEIs I -P-L-M ST ST ST 

Regional level : Arab Coordination 

Commission 

4. Creating an Arab-wide e-skills 
qualifications framework  

¶ Development of an Arab-wide ICT qualifications 
framework  - JISR ð òϽЃϮ ó (Joint ICT Skills Recognition) 

Arab Coordination Commission S-E-V-G MT MT ST 

5. Development of a pan-Arab 
collaborative ICT skills e-learning 
platform 

¶ Building of an Arab ICT skills e-learning platform    
Arab Coordination Commission 

S-D-R-I LT  LT  MT  

¶ Development of Arab inter-university postgraduate 
programs on ICT   

S-E-V-G LT  LT  LT  

6. Structuring and enhancing AIHEIs 
RDI Centres  

¶ Elaboration and implementation of RDI Excellence 
Centre charter   

AIHEIs,  S-E-V-G LT  MT ST 

¶ Providing  ICT infrastructure for AIHIEsõ RDI Structures   AIHEIs, Ministry of Education S-D-R-I ST ST ST 

¶ Setting-up an of an online ICT RDI information sharing 
system   

AIHEIs S-D-R-I MT  ST ST 

¶ Settinn-up of an ICT RDI monitoring and evaluation 
system   

AIHEIs, Ministry of Education S-D-R-I MT  ST ST 
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7. Promoting innovation within 
AIHEIsõ research structures 
 

¶ Launching of joint industry academia research projects   AIHEIs, ICT Industry, Ministry of 

Education 

I -P-L-M MT ST ST 

¶ Building Web-enabled collaborative platform for 
managing the Innovation   

AIHEIs S-D-R-I LT  ST ST 

¶ Launching technological park   AIHEIs, ICT Industry, Ministry of 

Education, ICT Governmental authorities 

or agencies 

I -P-L-M LT  MT ST 

¶ Setting-up of permanent local innovation task forces   AIHEIs, ICT Industry, Ministry of 

Education, ICT Governmental authorities 

or agencies 

I -P-L-M LT  MT ST 

8. Reinforcing regional and 
international ICT RDI cooperation 
- IRFAN. (ICT Research 
Framework program for Arab 
Nations - дϝТϽКó)  

¶ Carrying out of joint ICT RDI inter-Arab and 
international projects   

 

 

Arab Coordination Commission 

I -P-L-M ST ST ST 

¶ Building of Pan-Arab web-based collaborative platform 
for ICT RDI sharing and dissemination   

S-D-R-I LT  MT ST 

¶ Setting-up a Regional ICT watch system   S-D-R-I LT  MT MT 

¶ Launching of an Arab Technology Platforms initiative   I -P-L-M LT  ST LT  
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4.3.5. Roadmap Implementation scenarios : 

Finally, the potential causality and functional precedence relations between the projects should be 

taken into account. Indeed, launching a project 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 the 

Pan-Arab web-based collaborative platform for ICT RDI sharing). Thus, taking account of these 

organisation constraints, three scenarios, corresponding to the three ICT education capacity 

maturity levels are presented by the figures below.   
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Scenario I. Roadmap for Maturity Level 1 Countries  

 
   Short Term              Mid-Term     Long Term 
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Scenario II. Roadmap for Maturity Level 2 Countries  

 
   Short Term              Mid-Term     Long Term
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Scenario III. Roadmap for Maturity Level 3 Countries  

 
   Short Term              Mid-Term     Long Term   
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4.3.6. Evaluation of the roadmap strategic actions: 

Taking into account the stakes and objectives of the proposed strategic actions and their related 

projects, there might be a real need of a reliable and consistent mechanism capable of evaluating 

quantitatively 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 strategic actions. The purpose here is not to define these indicators but to 

provide useful recommendations that can help AIHEIs as well as any other stakeholders evaluate 

how well the implementation of the roadmap is working. 

Firstly, it is necessary to distinguish between: (a) indicators that aim to measure implementation 

activities, such as elaborating of e-skills frameworks, developing specific web-based platforms, 

providing ICT infrastructure for AIHEIs, organising training of professors, etc. and (b) those 

that aim 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 should be considered as 

complementary and necessary to present a balanced and reasonable picture of the economic, 

environmental, and social impacts of the roadmap in the long run. Quantitative indicators should 

be employed where possible. However, certain topics, particularly in the field of AIHEIs 

partnership and networking performance measurement, cannot be easily subjected to 

quantification. Moreover, the nature of certain issues may make quantitative measurements 

impossible. For example, the awareness of the AIHEIs students and professors on the built e-

learning platform can be analyzed through numbers but is qualitative by nature. 
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