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5.4 Conclusions

This chapter focuses, discusses and provides th@rieah analysis and examines from
public-private perspective the research hypotheseshe public-private differential in the
demand for ICT, trend and determinants in Sudaoasersities. Section 1 defines the main
characteristics of the respondents including acadleraching staff, support staff and students
in the respondent universities. Section 2 prestota the demand perspective an indepth
analysis of the use of ICT, pattern, trend, natesent, structural change and comparative
advantages of the demand for the use of the diffemdes of ICT in public and private
Sudanese universities. Section 3 explains and exanthe income and price effects of the
use of ICT in public and private Sudanese univiesit

Our findings prove the first hypothesis in Chapierabove on the presence of
significant public-private differential between pigband private universities in Sudan, not
only in the general characteristics but also in tleenand for and impacts of ICT. For
instance, our results show that the reported requidence of the observed structural change
in the demand for ICT, knowledge about computer bnternet, the importance, structure,
trend, and income and prices effects of the denfianthe four ICT modes, fixed telephone,
mobile telephones, computer and Internet, seembetanore significant for the private
university staff compared to public university &tathis can be interpreted in relation to the
observed differences in the general characterjstiobgch imply that monthly income and skill
level are relatively higher for private univers#iaff compared to public university staff.

Our findings prove our second hypothesis in Chafitebove which implies that
demand for the four ICT modes is characterised tysicerable dynamism: it shows a
dynamic increasing trend and significant structwa&ange over time amongst public and
private university staff in Sudan. For instance, a@efirm the incidence of structural change
in the demand for ICT by scrutinising the histokigse of the four ICT modes, which implies
that fixed telephone was used earlier as an olchare traditional and long-standing ICT
mode, but then there is a gradual and visible stwfiards using other new, more recent ICT
modes such as computer, mobile and Internet régpcamongst academic teaching staff,
support staff and students.

Our results present interesting evidence in suppiditie hypothesis on the incidence
of structural change in the demand for the four l&8ddes from the demand perspective. For
instance, we find that important evidence on tloidience of structural change in the demand
for ICT can be elaborated from our result, whicldicates that for the majority of all
respondents the personal use of mobile telephaternkt and computers show an increasing
trend, while the personal use of fixed telephor@ashan opposite decreasing trend. For the
majority the personal use of mobile telephone @mMyng faster than Internet, computers and

fixed telephone respectively. This result seemssistent with the reported increasing trend
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of the use of mobile and Internet at the aggregedero level in Sudan and also consistent
with the observed increasing trend at the regiandlinternational levels.

The interpretation of the above-mentioned evideoethe incidence of structural
change in the trend of the demand for the four K@ddes provides further evidence in
support of the hypothesis on the incidence of srat change in the demand for ICT, which
can be elaborated from the demand perspective alithghe respondents’ assessment views
on the importance of ICT for satisfaction of peraomeed and utility that highlight the three
ICT modes, mobile telephone, Internet and computesshighly important and value fixed
and telephone as moderately important. Our findiogsthe trend and assessment of the
importance of ICT indicate different preferences floe different ICT modes that can be
explained in relation to preference of specificreleteristics, such as fashion, style and good
design, ease of use, cheap price and efficiencyhigid quality. Our findings indicate that
somewhat surprisingly, despite the high povertg eatd low per capita income, the reported
concern about cheap prices comes next to the egpadncern about efficiency and high
quality. We find that for the majority of the resputents the preference of the use of different
modes of ICT is most probably related to preferentespecific characteristics such as
efficiency and high quality. This implies that trespondents are much more concerned with
efficiency and high quality, which can be interpeprobably because of high skill level and
therefore increasing awareness amongst the respisnile public and private Sudanese
universities. We find that from all the respondenperspectives the most important
advantages of using fixed telephone include easeseffor people who are illiterate or have
limited electronic knowledge, facilitated commurioa with Internet and ease of use in
work. The most important advantages of using mdklkphone includes ease of carrying and
moving from place to place, ease of waiting catld emessages from other people, facilitated
social contact with family, ease of use in worlgilitated social contact with friends, ease of
use of SMS and facilitated direct contact and reathhe requested person. The most
important advantages related to the use of Intean@tide facilitating training to improve
skill for the use of computer and Internet, enhagdearning, training, skill and capacity for
all society, long distance learning from internagibinstitutions, R&D skill and efforts and
offering cheap prices. In addition Internet prowdelditional advantages such as facilitating
study, research, networks and communication, l@pkor jobs, participation in seminars,
conferences and workshops and social and work cor@ar findings imply that because of
these multiple advantages for satisfying the nesuid utility in an academic setting in
Sudanese universities, Internet is followed by feoas the most important ICT mode, which
are both popular and very widely used amongst awadstaff. For the majority of the
respondents, mobile is preferred because of theactaistics of fashion, style and good

design and ease of use, while Internet is prefebexhuse of the characteristics of cheap
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prices, efficiency and high quality. These multigldvantages of mobile and Internet gives
further justification for the incidence of the sttural change in the demand for ICT in
Sudanese universities.

Further evidence in support of the hypothesis eniribidence of structural change in
the demand for ICT can be elaborated from our figdhat the effect of cost of expenditure
on imposing burdens on personal budgets is mosbritapt for mobile telephone which is
higher than Internet, computer, but less imporfanfixed telephone. Additional evidence in
support of the hypothesis on the incidence of ttirat change in the demand for ICT can be
elaborated from our result that the effect of aufsexpenditure on ICT on competing with
expenditure on other goods and services on perdnrdgets is most important for mobile
telephone, which is higher than the moderate ingporeffect for Internet, computer and less
important effect for fixed telephone.

Another evidence in support of the hypothesis @niticidence of structural change in
the demand for ICT can be elaborated from our figslj which implies that the effect of the
increase in income on increasing the use of ICTdst important for mobile telephone,
which is higher than Internet and computer and ileg®rtant for fixed telephone. Somewhat
surprisingly, even for both private staff and suppstaff the increase in income has an
unimportant effect on the demand for fixed teleghahis implies that fixed telephone tends
to show an inelastic demand with respect to ineréasincome for both private staff and
support staff. Our findings imply that from all tiséaff's perspective, for the majority the
increase in income has an important effect foraasmg the demand for the use of various
ICT modes: fixed telephone, mobile telephone anerfet. This finding is consistent with the
conventional stylised fact in the theoretical Eiteire on the positive income effect or the
positive relationship between income and demaed tle increase in income has important
positive impacts on increasing the use of ICT.

Additional evidence in support of the hypothesigtmincidence of structural change
in the demand for ICT can be elaborated from osulte, which indicate that the effect of the
increase in prices in reducing the demand for the of ICT is most important for mobile
telephone, which is higher than Internet and fiteddphone. Our results indicate that from all
the staff's perspective, for the majority the effec the increase in prices has important
impacts on reducing the demand for the use of uanmodes of ICT: fixed telephone, mobile
telephone and Internet. This result is consisteith Whe conventional stylised fact in the
theoretical literature on the downward sloping dedhaurve or the negative price effect, or
the negative relationship between price and dem&ndher evidence in support of the
hypothesis on the incidence of structural changéhéndemand for ICT can be elaborated
from our findings, which indicate an interestingss price or substitution effect between the

various modes of ICT, i.e. between fixed telephommbile telephone and Internet; in
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particular, somewhat surprising is that the sulbstih effect between mobile telephone and
fixed telephone is higher than the substitutioreeffbetween mobile telephone and the
Internet. The relationship between fixed telephand Internet is somewhat confusing, but
for the majority the relationship is in favour apport of the complementary relationship, so
this is most probably indicating a complementaratienship between fixed telephone and
Internet. Our findings indicate that the interegtgubstitution effect seems to be observed not
only between the demand for the various ICT mobasalso observed between the supplier
companies offering ICT services. For instance, results indicate that the reduction of the
prices of ICT offered by competing companies hasiraportant effect in motivating
transferring the demand for ICT services offeredcbynpeting companies with cheap price
and in reducing the demand for ICT services offdngthe current company with high prices.
This result is consistent with the conventionallisgg facts in the theoretical literature
concerning the cross price, substitution-compleargrgffects and rationality of consumers.

Apart from the above-observed structural changeendemand for ICT, our findings
verify the third hypothesis in Chapter 1 above tttee demand for the four ICT modes
amongst public and private university staff in Suds determined by income, education
attainment level, age, and gender. Our resultseptiog fourth hypothesis in Chapter 1 above
that the demand for or the use of Internet shoveitige significant correlations with the use
of telephone and the use of/spending on IT (conmpstews positive significant correlations
(complementary relationships) with both telecommaton and ICT training amongst public
and private university staff in Sudanese universitiOur results are consistent with the
findings in theoretical and empirical endogenousagh literature on the correlation between
ICT components and human capital.
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Chapter 6: The Supply Side of ICT

Introduction

The data from the university survey presented impidr 4 above provides us with the
required information that is particularly usefulr fpresenting interesting public-private
comparative analysis to examine the supply sid€®fin Sudanese universities from public-
private perspectives. This chapter discusses thm mesults from all the universities’
academic teaching staff, support staff and stutigetspectives. It provides the empirical
analysis and examines from public-private perspecthe research hypotheses on the public-
private differential in the supply side of ICT iu@nese universities as a case of African
universities.

Before we go into the empirical analysis, it is Epiate to define the main
characteristics of the supply side of ICT at themand micro levels in Sudan and to show
an indepth analysis from the demand and consumspeetive of the supply side of ICT,
methods and places of connection to ICT in Sectiddext, we explain the difficulties on the
supply and demand sides in Section 2. We explanstiggestions for relevant solutions on

the supply and demand sides in Section 3 and ®ettmwovides the conclusions.

6.1 Characteristics of the supply side of ICT at mero-micro levels in Sudan
This section is explains the the main charactessif the supply side of ICT at the macro and

micro levels in Sudan. We begin by the characiesistt the macro and then micro levels.

6.1.1 Characteristics of the supply side of ICTha macro level in Sudan
This section is based on the paper presented &N#tional Telecom Corporation (2007)
NTC Workshop on Internet Issues 19 July, 2007.

In Sudan, ICT services are mainly supported angiged through the three channels
of National Telecommunication Corporation (NTC),tNerk Operators and Internet Service
Providers (ISP). The National Telecommunication gooation (NTC) is the regulatory
authority of Information and Communication Techrgyloin Sudan; it assumes the
responsibility of promoting Internet services armafjulates the relationships between the
operators, service providers and stakeholdersiSRdogether with the network operators are
the essential providers of the infrastructure uptich the service provision is effected; they
assume the genuine role of sector promotion andigiom of connectivity to global

backbon€?® *"In particular, the NTC attempts to enhance the ptam of ICT supply and to

% See National Telecom Corporation (2007) NTC Wooksbn Internet Issues, 19 July 2007.

% In addition to the NTC, the operators companies e ISP, other main partners of Internet goveraan Sudan are the
National Information Center, the Sudanese Inte@atiety, the Internet clubs, the educational instihs, the public, the
Intellectual Property Authority and civil societyganisations. See Abu-Al-Fedl Mokhtar (2007) ‘Imetr Management in
Sudan’, Ministry of the Cabinet Affairs, Nationaffdbrmation Center, NTC Workshop on Internet Issd@sjuly 2007.
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support IT as can be seen from its policies incigdioffering a computer for each family;
distributing 50,000 computers as a first stagepstiing E-government projects; focusing on
ICT in universities and schools (providing 1,480mguters for universities and 750
computers for Sudanese States. In addition it:igesv7 student housing complexes with 232
computers; is launching Universal Service centtes r@te of 5 centres for each state beside
special centres for women and religious schoolsl(ikas), totalling 100 centres with devices
distributed to 47; set up 500 labs in secondaryoaish with 300 devices ready to be
distributed; increased the capacity of the CounicMinisters’ network to 4 mb/s and work is
progressing to upgrade universities’ networks frof2 kb/s to 1 mb/s (6 universities are
ready).*® According to Zain (2007), there is no doubt the tonsiderable economic growth
and political stability in the country is the reswf the peace process and that global
development in the field of telecommunications hadositive impact on Sudan. The
Sudanese state created the National Center fornhakion, the E-government project and
customs duty exemption for computers and relatetemad in order to comply with the
international attention manifest in the United Ma8 and other international organisations
focused on bridging the digital divide and spregdire culture of informatic¥.

The Sudanese Telecommunication Company Limited g®l)d is a public
shareholding company and one of the major telecamwations companies in Africa and the
Arab world. Sudatel, a network operator and seryicavider, is offering and developing
telecommunication services and information transfeésudan. The company was founded in
1993, following the state's decision to privatibe telecommunications sector in Sudan.
Sudatel's developed infrastructure in differentld$e of communications technology is
currently considered the backbone of other comnatitios companiesSudatel’s objectives
include: spreading information and communicatiorvises to all parts of Sudan with the
latest technologies and cost-based prices; supgorfudan’s development programme
requirements; utilising advanced techniques to ease coverage, upgrade networks
operational efficiency and building capable humasources capacities and uphold the
company'’s continual success; fulfil shareholdelgeotives and sustain the company’s ability
to compete globally and to become a regional aafoieAfrica and the Arab world. Sudatel
offers different types of Internet service incluglimia the fixed network, via the wireless
network, Internet Data network, E1 Access, leagegbland Internet broadband servicHse
technologies used to provide Internet services lendd® subscriber to choose any of the
following technologies according to the requireeexgh and future need: Frame Relay with
speeds from 64 kb/s to 2 Mb/s all over the courtyB Connection Down link only with
speed up to 45 Mb/s, accessed via satellite recéilis service is presently not available);

% See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.
39 See Zain (2007) ‘Zain Presentation for NTC Workst®P/ASP/SMS/IVR’, NTC Workshop on Internet Issuk® July 2007.
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and ADSL with speeds from 64 kb/s to 1.5 Mb/s. Thain characteristics of the Internet
service are linking individuals and corporate éggito information centres and performing e-
commerce applications though virtual networks (VPdipviding databases of all fields and
linking individuals in-home and abroad. The basittastructure for information interchange
includes major world entertainment sources suchaa cloud servicethat connects local
computer networks (LANS) inside Sudan (networksaiistries, government entities, banks,
private enterprises, educational institutions amilividuals) in order to attain a Wide Area
Network (WAN). The service includes nearly all @msers with different operating systems.
Frame Relay is characterised by low operation cagimpatibility with existing systems,
bandwidth efficiency, very high connection speeaisgradeability and compatibility with
newer systems and the up-to-date techniques usalfAN implementation. E1 Access
service connects customer location to Sudatel bwitith high speed (up to 2 Mb/s); it is
characterised by high speed, prompt and guarawctagkctivity, high efficiency and security
and connection through the PBX or POTS connectifity to 30 lines). Leased Lines is a
dedicated connection between two separated poittishigh speed ranging between 64 kb/s
and 2 Mb/s; customer premises’ equipment is nognaalouter that directs traffic to and from
the network and it is normally programmed by thempany’'s engineers to be able to
interconnect with the other destinations. AsymmngatrDigital Subscriber Line (ADSLs a
broadband access service that reaches about 6@kldial-up modem speed; it is a safe
service and compatible with data, voice and vidadfic. Symmetric High-bit-rate Digital
Subscriber Line (SHDSL) provides customers withean@mnent Internet service to access
information sources via global IP addresses; ataband customers are connected with
speeds from 64 kb/s to 2 Mb/s and supplied withstaot access to premium sites including
ISP’s; the main service characteristics are always$nternet service plus constant access to
premium sites, low initial cost, high connectionesp and dedicated bandwidth. Sudani
Wireless Internet service via CDMA1x-EVDO and SudsiidSL technology is an Internet
service via fixed wireless terminal FWT technolo@udani CDMA 1X service is a new
NGN application that enables the customer to acless and Internet with high speed and
free browsing, utilising all Internet applicationis EVDO; it is high speed, easy to use and
has controllable cost-mode of use trade off. SUBEDEL service is a new Next Generation
Networks(NGN) application that enables the customer to acb#srnet with high speedp

to 2.4 Mb/s; it is available all over the countritunlimited usage 24 hours a day, unlimited
downloads and full geographical coveragedani FWT service is BGN CDMA network
that enables provision of fixed wireless termingVF service to handle telephone calls and

SMS; FWT allows Internet access via a special conneatirg to the computéf.in 2004,

40 See Almuneer Taha ElkabagBD07) ‘Introduction and Enhancement of Internaw®es in Sudan The Role of Sudatel’, NTC
Workshop on Internet Issues, 19 July 2007.
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Sudatel introduced broadband service via DSL telclgyoover telephone lines. According to
the UNDP/NIC e-readiness report in 2005, the Irgebroadband users in Sudan were 2,500,
which is considered a meagre proportion. Broadbatetnet service is normally provided via
landlines due to its expandability, reliability andiigh quality. Nevertheless,
telecommunicatioservice in Sudan started lately to forgo landliaed introduce wireless
networks®*

In addition to Sudatel, during 1997 the Sudanesengamy for Internet service
(SUDNET) began its work as the first ISP in Sudantelephone system (Dial-Up Access,
128 kb/s full duplexf? As a result of the rising number of subscribershi service, who
numbered 2,283 subscribers in 2000, the compargughy increased the capacities of the
Internet available for use. Then the IntegratediSes Digital Network (ISDN) for subscriber
access was introduced in 2001 to enhance the esftigi of Copper network and thus the
common use and speed up of the telephone linesasitdlephone (voice + fax + data). In
line with the advancing development in communigaioand information technology,
broadband technology was utilised to optimise tlse of networks and the frequency
spectrum. EVDO and DSL service were then introducden the infrastructure of
communications was developed in Sudan to include Riiber Optic National Backbone
Network that covers most of the country’s areaatiition to digital exchange networks,
there are subscriber access networks via coppées;abireless and fibre-optic with multi-
techniques. Sudan is linked to two global opticable networks through the international
gateways fibre-optic land system to Egypt and vieubmarine fibre-optic gateway to Saudi
Arabia (SAS) and hence to the international netwatk the Red Sea through the Port Sudan
- Jeddah (SAS) system; the submarine fibre-optievgay from Port Sudan then links to the
international FLAG cable system. Sudan is alsoddko Intelsat satellite via Um Haraz for
international communication#s a result of building this infrastructure, thedmet service
speed for users in Sudan has developed and is vaitalzle via the following technologies:
dial-up; frame relay; EVDO; DSL; and Wi-Max (Worlbhteroperability for Microwave
Access). After liberation of international gateway®re is now more than one source of
Internet (Sudatel and Canar) via submarine cablésed ISP.

The increase in the demand for ICT motivated theeme movement towards
privatisation and competition since 208CFor instance, 2005 was marked by the entry of
new companies into the telecommunications marké&udan, such as Areeba and Canar, in

addition to the existing companies Mobitel and $eld&udatel is considered the pioneer in

4 See Mohammed Al Bashier Ahmed (2007) ‘Developnuérinternet services in Sudan Challenges and Petsp&udanese
Internet Society, NTC Workshop on Internet Issd€sjuly 2007.

42 All ISP in Sudan provide the dial-up service whithrted in 1997 by Sudanet. The service startéthartoum then extended
piecemeal to other citieSee Mohammed Al Bashier Ahmed (2007) ‘Developmémnternet services in Sudan Challenges and
Prospects’, Sudanese Internet Society, NTC Worksindpternet Issues, 19 July 2007.

43 See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.
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the modernisation and development of telecommuitat in Sudan and deserved
approbation of the Council of Ministers and comneiah for the results achieved. The
cooperation between other ISP with Sudatel hasriboied effectively in spreading the
technical and scientific awareness and culturef@irimation. Large sums of money had been
invested at the beginning, where big investmentsarehuous efforts were secured to perform
their mission in good faith. That investment was just for easy return but to educate the
citizens and develop the country to gain natiorditaatage and avail opportunities for
Sudanese graduates. One of the operating compiantbe field is Zinanet, established in
October 2000. Zinanet’s vision is to introduce neandards of excellence in the computer
and data communication domain. Zain (2007) stameth the objective of providing
developed Internet services and integrated solsiionthe corporate market. During the past
years the company proved high levels of confidearog dependability. The current services
provided by Zinanet beside the Internet includgisteation and hosting of websites; website
design; short messages service; interactive vaoace; network solutions; and security and
software solutiong?

Since 2000, the NTC encouraged competition in tmaln of Internet services by
preparing a guidebook for license applications afiiéring licenses to the public, for
instance, in 2007, the number of licensed pargeshied 22 ISP, including 18 dial-up and 4
wireless. Monitoring Internet services usage shtiveg the overall monthly traffic ranges
from 30 million minutes to 35 million minutes peronth divided among dial-up service
providers according to market share of each inctirapetitive market. To provide Internet
service to the subscribers at affordable prices Witedom of choice of ISP, the NTC has
reduced the tariff of ISP to 3 Dinars per minutéower than telephone calls. The NTC
secured DSL connectivity to the ISP’s through Seldaétwork via leased linés.

As a result of the development of the telecommuitna market in Sudan and the
multi-operator environment, plus the introductidrthee mobile telephone service, the number
of subscribers in the fixed telephone service mapgkd and consequently so has the usage of
the system. That reduced further Internet accessheé dial-up through ISP. In addition, the
advanced technology of wireless Internet such &B&&hd CDMA, in addition to high speed
land line technologies ADSL and HDSL, provided riplé options for customers. That led to
the reduction of dial-up service uptake due tantserent demerit. Moreover, the technical
problems of underground copper networks, probleoth sas underground and overhead
faults, cable cuts and the weather-induced problimesto storms, heavy rains and very high

temperatures, are some of the main reasons thao g reduction of dial-up usage and the

4 See Zain (2007) ‘Zain Presentation for NTC WorksH&P/ASP/SMS/IVR’, NTC Workshop on Internet IssukS July 2007.
4 See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.
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rise of the other advanced alternatives (see TaBldelow)?® Furthermore, the changing
circumstances had influenced the performance &eth€T companies due to high prices of
capacities and other basic services with low retufiihat was an inevitable result of clients
shifting towards ‘broadband DSL and Wireless Tedbgies’ at lower prices and constituted
heavy burden on these companies. As a result, trking ISP companies are decreasing
from 17 companies day after day. For those who geshdo survive the crunch, they still
suffer high expenditure for continuation (cost airval). Despite their undisputed
pioneering role, due to operators’ monopoly of in&t access service and the inadequacy of
the wired underground network, customers resoredliteless access, which led to decrease
in dial-up use and a decline in financial retumbeéyond 569 (see Table 22 below).
Therefore, the above results imply that in recepdry, there is visible structural
change in the supply and in preference of meam®wfiection to the Internet as can be seen
from the growth in ADSL and decline of dial-up addop of fixed telephone service

subscribers. This structural change can be ataibtd the above-mentioned four reasons.
Table 22- The use of ADSL Service Level Agreem&hiA) (defined by level) in Sudan, 2007

Value Sesame Ebony Petroleum Gold
Shared Capacity 256 Kbps 512 Kbps 1 Mbps 2 Mbps
Rent Per Month (SDG) 100 180 350 650
Upfront Fees (SDG) 250 250 500 500
Renewal / Transfer (SDG) 200 200 200 200
Session Time (Hour) 24H 24H 24H 24H
Bandwidth UBR UBR UBR UBR

Source: Almuneer Taha Elkabast@007) “Introduction and Enhancement of Internet/8es in Sudan ThRole of Sudatel,”
NTC Workshop on Internet Issues 19 July 2007. P. 4.

Figure5 - The growth of ADSL services and decline of intg service via Dial Up:
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Table 23- The Internet users and services provideBsidan compared to Arab and other world coun&06

State Population (million) Internet Users (million) Internet service providers
Argentina 37.4 2 33

Australia 19.4 5 718

Austria 8.2 2.7 37

Canada 31.6 14.2 760

Egypt 70 0.455 50

Saudi Arabia 22.8 0.300 42

South Africa 43.6 1.5 44

Sudan 30.6 1.2 3-21

Lebanon 3.6 1.2 22

Source: Zain (2007) “Zain Presentation for NTC Watrip ISP/ASP/SMS/IVR” NTC Workshop on Internet ssuwuly 19, 2007

% See Almuneer Taha Elkabasl2007) ‘Introduction and Enhancement of Internetvies in Sudan The Role of Sudatel’,
NTC Workshop on Internet Issues, 19 July 2007.
47 See Zain (2007) ‘Zain Presentation for NTC WorksH8P/ASP/SMS/IVR’, NTC Workshop on Internet Issuks July 2007.
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6.1.2 Characteristics of the supply side of ICThat micro level in Sudan

Regarding the supplier companies, our resultseatrticro level are consistent with the macro
level. For instance, our results at the micro lémdicate that from the demand perspective,
the respondents reported different preferenceddpending on many sources of ICT supplier
companies offering ICT services; this includes ésample, Areeba MTN, Canar, Sudani,
Sudate and Zain. For instance, from all the respotsd perspective, for all staff the main
suppliers companies offering fixed telephone arda®el (42%), followed by Canar (23%),
Sudani (10%) and Zain (6%). The main supplier camgsa offering mobile telephone are
Zain (68%), followed by Sudani (23%) and Areeba MTM6%). The main supplier
companies offering Internet services are Sudat®?o]2 followed by Sudani (25%), Zain
(19%), Canar (16%) and other (4%).

From the public staff's perspective, the main sigsggompanies offering the services
fixed telephone are Sudatel (34%), followed by Cg28%), Sudani (9%) and Zain (8%).
The main supplier companies offering mobile teleghare Zain (67%), followed by Sudani
(23%), Areeba MTN (16%), Canar (13%) and Sudaté&b)(ZThe main supplier companies
offering Internet services are Sudatel (25%), fofld by Sudani (25%), Zain (22%), Canar
(13%) and other (5%).

From the private staff's perspective, the main dieppcompanies offering fixed
telephone are Sudatel (71%), followed by Zain (24@gnar (18%) and Sudani (12%). The
main supplier companies offering mobile telephone Zain (71%), followed by Sudani
(24%), and Areeba MTN (12%) and Sudatel (12%). miaén supplier companies offering the
Internet services are Sudatel (41%), followed bpaEg29%), Sudani (24%) and Zain (6%).

From the students’ perspective the main suppliergamies offering fixed telephone
are Sudatel (38%), followed by Canar (38%) and 8u@d®%). The main supplier companies
offering mobile telephone are Zain (62%), followsg Canar (23%), Sudani (15%), Sudatel
(12%) and Areeba MTN (8%). The main supplier congamffering Internet services are
Sudani (38%), followed by Sudatel (19%), Zain (15%anar (23%) and other (4%).

From the support staff's perspective the main dapptompanies offering fixed
telephone are Sudatel (60%), followed by Canar (48t Sudani (20%). The main suppliers
companies offering mobile telephone are Zain (60@)owed by Sudani (20%) and Areeba
MTN (20%). The main supplier companies offeringehniet services are Canar (60%),
followed by Sudatel (20%), Sudani (20%) and otkés) (see Table 24 below).

From the demand perspective the selection and rprefes of the supplying
companies is related to preferences of some specharacteristics characterising the
different supplying companies offering ICT serviceékese include fashion, style, good
design, efficiency and high quality, ease of udeap price and price discrimination. For

instance, from all the respondents’ perspectivieims of the characteristics of fashion, style
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and good design, the supplier companies are raakefbllows: Zain (28%), followed by
Sudani (11%), Sudatel (5%), Canar (4%) and AreebBNM1%). In terms of the
characteristic of cheap price, Sudani (31%) iofeld by Zain (25%), Canar (15%), Sudatel
(14%) and Areeba MTN (11%). In terms of the chaastic of ease of use, Zain (30%) is
followed by Sudani (21%), Canar (12%), Sudatel (12#d Areeba MTN (5%). In terms of
the characteristics of efficiency and high qualifgin (57%) is followed by Sudani (21%),
Sudatel (16%), Canar (11%) and Areeba MTN (10%}etms of the characteristic of price
discrimination, Zain (37%) is followed by SudanB{2), Areeba MTN (19%), Canar (12%)
and Sudatel (10%).

From the public staff’'s perspective, in terms of ttharacteristics of fashion, style,
good design, the suppliers companies are rankéallaws: Zain (30%), followed by Sudani
(9%), Sudatel (5%), Canar (3%) and Areeba MTN (2M)terms of the characteristic of
cheap price, Sudani (31%) is followed by Zain (25%#anar (16%), Sudatel (13%) and
Areeba MTN (13%). In terms of the characteristicabe of use, Zain (30%) is followed by
Sudani (20%), Sudatel (14%), Canar (11%) and AreRfidN (5%). In terms of the
characteristics of efficiency and high quality, Zg58%) is followed by Sudani (23%),
Sudatel (17%), Canar (13%) and Areeba MTN (13%}etms of the characteristic of price
discrimination, Zain (34%) is followed by SudanD{8), Areeba MTN (22%), Canar (14%)
and Sudatel (9%).

From the private staff's perspective, in termstad tharacteristics of fashion, style,
good design, the companies are ranked as follows1 24%) followed by Sudani (18%),
Sudatel (6%) and Canar (6%). In terms of the chiarstic of cheap price, Sudani (29%) is
followed by Zain (24%), Sudatel (18%), Canar (12%%3 Areeba MTN (0%). In terms of the
characteristic of ease of use, Zain (29%) is fodviby Sudani (24%), Canar (18%), Sudatel
(6%) and Areeba MTN (6%). In terms of the charasties of efficiency and high quality,
Zain (53%) is followed by Sudani (12%), Sudatel%d2and Canar (6%). In terms of the
characteristic of price discrimination, Zain (479s) followed by Sudani (24%), Sudatel
(12%), Canar (6%) and Areeba MTN (6%).

From the students’ perspective, in terms of theatttaristics of fashion, style, good
design, the companies are ranked as follows: Zz8o] followed by Sudani (15%), Canar
(12%) and Areeba MTN (4%). In terms of the chanastie of cheap price, Zain (27%) is
followed by Sudani (23%), Canar (23%), Sudatel (&)l Areeba MTN (8%). In terms of
the characteristic of ease of use, Zain (42%) ievi@d by Canar (12%), Sudatel (12%),
Sudani (8%) and Areeba MTN (8%). In terms of tharebteristics of efficiency and high
quality, Zain (65%) is followed by Sudani (23%),raa (23%) and Areeba MTN (8%). In
terms of the characteristic of price discriminatidain (42%) is followed by Sudani (31%),
Areeba MTN (15%), Canar (15%) and Sudatel (4%).
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From the support staff's perspective in terms @f ¢tharacteristics of fashion, style,
good design, the only preferred company is Can@?o]2 In terms of the characteristic of
cheap price, Sudani (40%) is followed by Zain (20@anar (20%) and Sudatel (40%). In
terms of the characteristic of ease of use, Za4Ris followed by Canar (20%). In terms of
the characteristics of efficiency and high qualBydani (60%) is followed by Zain (40%),
Sudatel (20%), Canar (20%) and Areeba MTN (20%}etms of the characteristic of price
discrimination, Zain (60%) is followed by SudanD{4), Canar (40%), Areeba MTN (20%)
and Sudatel (20%) (see Table 24 below).

From all the respondents’ perspective, Sudatelrédepred because of the specific
characteristics of efficiency and high quality ()6%heap price (14%), ease of use (12%),
price discrimination (10%) and fashion, style, gamsign (5%). Sudani is preferred because
of the specific characteristics of cheap price (B1ptice discrimination (28%), ease of use
(21%), efficiency and high quality (21%), and fashi style, good design (11%). Areeba
MTN is preferred because of the specific charasfies of price discrimination (19%), cheap
price (11%), efficiency and high quality (10%), easf use (5%), and fashion, style, good
design (1%). Zain is preferred because of the Speatharacteristics of efficiency and high
quality (57%), price discrimination (37%), easeuske (30%), fashion, style, good design
(28%), and cheap price (25%). Canar is preferredhime of the specific characteristics of
cheap price (15%), price discrimination (12%), eafsese (12%), efficiency and high quality
(11%), and fashion, style, good design (4%).

The above findings indicate preference for dependin many sources of ICT
supplier companies offering ICT services. From thk respondents’ perspective, fixed
telephone is mainly supplied by Sudatel and Camahile telephone is mainly supplied by
Zain and Sudani, Internet services are mainly effdsy Sudatel and Sudani, Zain and Canar.
The above results also imply that from all the oesfents’ perspective, preference amongst
ICT suppliers companies indicate that Zain is thestrpreferred company and ranks first
compared to other companies because of its disshgd characteristics in terms of fashion,
style, good design, efficiency and high qualityseeaf use and price discrimination. Zain is
also ranked second next to Sudani in terms of cheep.
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Table 24- Assessment of preferences of specificacieristics related to ICT supplier companiesroffgICT services
Sudatel Sudani Areeba MTN Zain Canar Others
a. Preferences of the company offering ICT servifiesd telephone, mobile telephone and internet
All staff

Fixed telephone 42% 10% 6% 23%

Mobile telephone 0% 23% 15% 68%

Internet 28% 25% 19% 16% 90%

Public staff

Fixed telephone 34% 9% 8% 25%

Mobile telephone 2% 23% 16% 67% 13% 88%

Internet 25% 25% 22%

Private staff

Fixed telephone 71% 12% 24% 18%

Mobile telephone 12% 24% 12% 71%

Internet 41% 24% 6% 29% 100%
Students

Fixed telephone 38% 19% 38%

Mobile telephone 12% 15% 8% 62% 23%

Internet 19% 38% 15% 100%
Support staff

Fixed telephone 60% 20% 40%

Mobile telephone 40% 20% 60%

Internet 20% 20% 38% 60% 100%

b. Assessment of the importance of characteristieded to ICT for satisfaction of personal neatifyt

Distinguished characteristics Sudatel Sudani ebaeMTN Zain Canar Others

All staff

Fashion, style, good design 5% 11% 1% 28% 4%

Cheap price 14% 31% 11% 25% 15% 1%
Easy for use 12% 21% 5% 30% 12% 1%
Efficiency and high quality 16% 21% 10% 57% 11% 1%
Price discrimination 10% 28% 19% 37% 12%

Public staff

Fashion, style, good design 5% 9% 2% 30% 3%

Cheap price 13% 31% 13% 25% 16% 2%
Easy for use 14% 20% 5% 30% 11% 2%
Efficiency and high quality 17% 23% 13% 58% 13% 2%
Price discrimination 9% 30% 22% 34% 14%

Private staff

Fashion, style, good design 6% 18% 0% 24% 6%

Cheap price 18% 29% 6% 24% 12% 0%
Easy for use 6% 24% 6% 29% 18% 0%
Efficiency and high quality 12% 12% 0% 53% 6% 0%
Price discrimination 12% 24% 6% 47% 6%

Students

Fashion, style, good design 0% 15% 4% 50% 12%

Cheap price 8% 23% 8% 27% 23% 0%
Easy for use 12% 8% 8% 42% 12% 0%
Efficiency and high quality 0% 23% 8% 65% 23% 0%
Price discrimination 4% 31% 15% 42% 15%

Support staff

Fashion, style, good design 0% 0% 0% 0% 20% 0%
Cheap price 0% 40% 0% 20% 20% 0%
Easy for use 0% 0% 0% 20% 0% 0%
Efficiency and high quality 20% 60% 20% 40% 20% 0%
Price discrimination 20% 40% 20% 60% 40% 0%

As for the methods and places of connection tod@d Internet, our results at the micro level
are consistent with the macro level. For instaoce, results at the micro level indicate that
based on the above findings concerning the impoetani the Internet, there are now more
than one method for connection to the Internet,theccommon ways for connection with the
Internet differ according to different means usgdilfferent respondents. For instance, from
all the staff's perspective, for the majority, th@st often widely used and common way for
connection with the Internet is through ADSL (78%gllowed by connection by wireless

(46%), fixed telephone (41%) and others (50%). Fthenpublic staff's perspective, for the
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majority, the most often widely used and common vi@yconnection with the Internet is

through ADSL (74%) this is followed by connectioy fixed telephone (48%), wireless

(41%), and others (50%). From the private stafésspective, for the majority, the most often
widely used and common way for connection with litternet is through ADSL (91%), this

is followed by connection by wireless (62%), and fixed telephone (13%). From the
students’ perspective, for the majority, the mofsero widely used and common way for
connection with the Internet is through ADSL (628t} is followed by connection by fixed

telephone (35%), wireless (28%), and others (1 P@m the support staff's perspective, for
the majority, the most often widely used and commay for connection with the Internet is
through ADSL (40%) followed by connection by wirese(40%) and fixed telephone (40%)
(see Table 34 below).

The above findings indicate that there are now ntloa@ one method for connection
to Internet; from all the staff’'s perspective, fbe majority, the most often widely used and
common way for connection with the Internet is tiglo ADSL, which is used by more than
three quarters of all respondents, this is followgdonnection by wireless, which is used by
near to half of all respondents and by fixed teteghwhich is used by more than one third of
all respondents and others.

For the majority of all staff, ADSL is often (78%) sometimes (12%) used for
connection, fixed telephone is sometimes (41%)ftiena(41%) used for connection, Wireless
is often (46%) or sometimes (42%) used for conpactnd finally others means is often
(50%) or sometimes (6%) used for connection. Femtlajority of public staff, ADSL is often
(74%) or sometimes (13%) used for connection, fiteddphone often (48%) or sometimes
(33%) used for connection, wireless is often (4¥$ometimes (46%) used for connection
and finally others means is often (50%) or somedir@%) used for connection. For the
majority of private staff, ADSL is often (91%) ooraetimes (9%) used for connection, fixed
telephone is sometimes (75%) or often (13%) useddanection, wireless is often (62%) or
sometimes (31%) used for connection and finally floe majority of private staff, the
connection through others means is not reporteal g0%). For the majority of students,
ADSL is often (62%) or sometimes (19%) used forrmmtion, fixed telephone is sometimes
(45%) or often (35%) used for connection, wirellsssometimes (50%) or often (28%) used
for connection, and finally, others means is of(@7%) or sometimes (50%) used for
connection. For the majority of support staff, ADBLoften (40%) or sometimes (20%) used
for connection, fixed telephone is often (40%) uk®dconnection, wireless is often (40%) or
sometimes (20%) used for connection, others meassmetimes (20%) used for connection
(see Table 25 below).

For all staff, there is now more than one placeusing ICT; common locations for

the use of ICT include home, office and Interndécand telecommunication office. In the
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home fixed telephone is often (47%) or sometime¥4Rused, mobile telephone is often
(86%) or sometimes (8%) used, computer is oftefo]7dr sometimes (24%) used, Internet is
often (61%) or sometimes (51%) used. In the offizsed telephone is often (48%) or
sometimes (18%) used, mobile telephone is oftePo)8& sometimes (14%) used, computer
is often (85%) or sometimes (14%) used, Interneften (80%) or sometimes (20%) used. In
Internet café and telecommunication offices fixetephone is sometimes (26%) or often
(3%) used, mobile telephone is often (21%) or somex (3%) used, computer is sometimes
(24%) or often (22%) used, Internet is sometim&84Bor often (30%) used.

As for public staff common locations for the uselGf include home, office and
Internet café and telecommunication offices. In lioene fixed telephone is often (45%) or
sometimes (26%) used, mobile telephone is oftefo]8%F sometimes (9%) used, computer is
often (69%) or sometimes (29%) used, Internet ieno{51%) or sometimes (30%) used. In
the office fixed telephone is often (39%) or sommet$ (14%) used, mobile telephone is often
(90%) or sometimes (10%) used, computer is oftd@o)8or sometimes (14%) used, Internet
is often (79%) or sometimes (21%) used. In Intecaéé and telecommunication offices fixed
telephone is sometimes (24%) or often (4%) usedbilmdelephone is often (25%) or
sometimes (4%) used, computer is often (22%) oresomes (22%) used, Internet is
sometimes (37%) or often (26%) used.

For private staff common locations for the use GT linclude home, office and
Internet café and telecommunication offices. In lioene fixed telephone is often (55%) or
sometimes (9%) used, mobile telephone is often [88%&d, computer is often (92%) or
sometimes (8%) used, Internet is often (86%) oredones (14%) used. In the office fixed
telephone is often (67%) or sometimes (25%) usenbile telephone is often (63%) or
sometimes (38%) used, computer is often (90%) oresiones (10%) used, Internet is often
(85%) or sometimes (15%) used. In Internet café teldcommunication offices fixed
telephone is sometimes (33%) used, mobile telepionet at all (100%) used, computer is
sometimes (40%) or often (20%) used, Internettisrof50%) or sometimes (13%) used.

As for students common locations for the use of li@dludes home, office and
Internet café and telecommunication offices. In lioene fixed telephone is often (63%) or
sometimes (16%) used, mobile telephone is ofteBo)7& sometimes (19%) used, computer
is often (61%) or sometimes (39%) used, Interneftien (67%) or sometimes (27%) used. In
the office fixed telephone is often (55%) or sommet$ (45%) used, mobile telephone is often
(53%) or sometimes (33%) used, computer is oft&A)7or sometimes (14%) used, Internet
is often (67%) or sometimes (33%) used. In Intecaéé and telecommunication offices fixed
telephone is often (47%) or sometimes (7%) usedbilmdelephone is often (42%) or
sometimes (17%) used, computer is often (50%) oresiones (17%) used, Internet is often
(47%) or sometimes (21%) used.
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For support staff common places for the use of i@lude home, office and Internet
café and telecommunication offices. In the homeditelephone is often (20%) or sometimes
(20%) used, mobile telephone is often (80%) or sones (20%) used, computer is often
(60%) or sometimes (40%) used, Internet is oftedP46 or sometimes (40%) used. In the
office fixed telephone is often (40%) or sometini28%) used, mobile telephone is often
(60%) or sometimes (20%) used, computer and Intexres often (100%) used. In Internet
café and telecommunication offices fixed telephasesometimes (40%) used, mobile
telephone is often (40%) used, computer and Intesires often (20%) used (see Table 26
below).

The above results indicate that there are now rtiae one location for using ICT;
from all the respondents’ perspective common locatifor the use of ICT include home,
office and Internet café and telecommunicationceffi From all the respondents’ perspective
in the home and office mobile telephone, computel laternet are often widely used, while
fixed telephone is less often used. In particuteth computer and Internet are very often
used in offices; this is probably because theyofiered free of charge in the work place or
offices for the respondents in the universitiese Tihternet café and telecommunication
offices are less often widely used compared to bhotine and offices as common places for
the use of ICT.

Table 25- Common ways and methods for connectithednternet

Connection through using Often Sometimes Notlat a
All

of ADSL 78% 12% 10%
of Fixed telephone 41% 41% 17%
of Wireless 46% 42% 12%
Others (specify) 50% 6% 44%
Public

of ADSL 74% 13% 13%
of Fixed telephone 48% 33% 18%
of Wireless 41% 46% 14%
Others (specify) 50% 6% 44%
Private

of ADSL 91% 9% 0%

of Fixed telephone 13% 75% 13%
of Wireless 62% 31% 8%
Others (specify)

Students

of ADSL 62% 19% 19%

of Fixed telephone 35% 45% 20%
of Wireless 28% 50% 22%
Others (specify) 17% 50% 33%
Support staff

of ADSL 40% 20% 20%

of Fixed telephone 40% 0% 0%

of Wireless 40% 20% 0%

Others (specify) 0% 20% 20%
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Table 26- Common locations for the use of ICT

Fixed Mobile Computer Internet
All
Home Often 47% 86% 74% 61%
Sometimes 22% 8% 24% 25%
Not at all 31% 6% 2% 14%
Office Often 48% 86% 85% 80%
Sometimes 18% 14% 14% 20%
Not at all 35% 0% 2% 0%
Internet café/ Often 3% 21% 22% 30%
telecommunication office Sometimes 26% 3% 24% 33%
Not at all 71% 76% 54% 37%
Public
Home Often 45% 86% 69% 51%
Sometimes 26% 9% 29% 30%
Not at all 29% 5% 2% 19%
Office Often 39% 90% 84% 79%
Sometimes 14% 10% 14% 21%
Not at all 46% 0% 2% 0%
Internet café/ Often 4% 25% 22% 26%
telecommunication office Sometimes 24% 4% 22% 37%
Not at all 72% 71% 56% 37%
Private
Home Often 55% 88% 92% 86%
Sometimes 9% 0% 8% 14%
Not at all 36% 13% 0% 0%
Office Often 67% 63% 90% 85%
Sometimes 25% 38% 10% 15%
Not at all 8% 0% 0% 0%
Internet café/ Often 0% 0% 20% 50%
telecommunication office Sometimes 33% 0% 40% 13%
Not at all 67% 100% 40% 38%
Students
Home Often 63% 75% 61% 67%
Sometimes 16% 19% 39% 27%
Not at all 21% 6% 0% 7%
Office Often 55% 53% 79% 67%
Sometimes 45% 33% 14% 33%
Not at all 0% 13% 7% 0%
Internet café/ Often 47% 42% 50% 47%
telecommunication office Sometimes 7% 17% 17% 21%
Not at all 47% 42% 33% 32%
Support staff
Home Often 20% 80% 60% 60%
Sometimes 20% 20% 40% 20%
Not at all 0% 0% 0% 0%
Office Often 40% 60% 100% 100%
Sometimes 20% 20% 0% 0%
Not at all 20% 0% 0% 0%
Internet café/ Often 0% 40% 20% 20%
telecommunication office Sometimes 40% 0% 0% 0%
Not at all 0% 0% 20% 20%

6.2 Difficulties on the supply and demand sides

At the macro level, several studies show many roBl of the Internet. For instance, the
above results indicate that access to Interneticg=nvin Sudan is made possible through
narrow band: broadband, Leased Line, ADSL, Wi-Mad Rre-Wimax, VSAT, Web hosting,
Email hosting and Co-location. Although Interneessential for many businesses and it leads
to several gained benefits, Sudan’s Internet maikegrowing rapidly but the Sudanese
Internet content is not matching the Sudaneseratezommunity volumé® In Sudan main

access to Internet is still via dial-up; study lo¢ use of dial-up service and Internet status in

8 See Mohamed Abdelaziz Tangasawi (2007) ‘IntereetiSes In Sudan’, V 1.0. NTC Workshop on Interissties, 19 July
2007.
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Sudan compared to selected countries indicatedotliegpenetration of Internet service in
Sudan, while world status show a gradual incre&daternet users. The statistical figure of
2005 in Sudan is improbable, as market facts inelitt@at users in 2005 were subjected to a
slump not an increase (see Table 5 below). Studlgeotise of the DSL service indicates that
DSL service started in Sudan in 2003; the studicaids that penetration of the DSL service
in Sudan is very low, due to many reasons sucloas gopper outside plants, the investment
barrier imposed by Sudatel and the lack of incenfwlicies In Sudan, even access to
Internet via dial-up service was confronted witimsodifficulties such as bad copper outside
the plant network of Sudatel, the only supplietho$ access. Sudatel normally overlooks the
Internet service as its profitability is far le$smh other main services and lack of incentive
policies from the regulator (NTC), but Sudatel e #ignificant market power — normally
forestalls smaller ISP from gaining market shat@isTs manifested in the fact that out of 17
licensed companies, 15 were shut down. In addibasusting of ISP’s co-located equipment
in Sudatel premises under the pretence of secwgysures, there is often a lack of response
from Sudatel to ISP’s request for connectivity aagbacity increase. ISP often suffer from
service disconnection due to Sudatel's claim of hidn-payment, though Sudatel suffers
seriously from collection problems. In additionrdare high costs imposed on capacity price
(before the application of revenue-sharing prirgipand the revenue-sharing agreement,
submitted by Sudatel and approved by the NTC,dadliantageous and unfair to ISP for the
following reasons: unjust revenue-sharing ratido6@r Sudatel and 35% for ISP; capacity
rent bill is paid to Sudatel from ISP share; ISF far substitute locations after Sudatel’s
revocation of co-location agreement; ISP pay fowgroconsumption and sundry services;
and ISP pays dual impost, one within Sudatel'siter@nd the other directly to the Taxation
Authority. In addition: ISP pays the regular busiméax noting that the Taxation Authority
does not normally consider the losses inflictedi EBP do not enjoy any tax exemptions for
equipment and facilities as big operators (Sudatet) the high cost of Sudatel’'s connection
lease for the states.

Broadband service began toward the end of 2004 umatsl. By mid-2005 the
number of subscribers totalled less than 600 aachaw less than 2,000. The meagre number
of subscribers is mainly due to Sudatel’s monopantg refusal to the ISP to market the
service. For instance, Ashrafcom, after procurhrgrieeded equipment, applied to Sudatel to
share provision of the broadband service; afteryaae, Sudatel compelled Ashrafcom to sell
it the equipment. Furthermore, Sudatel mandatedAbkarafcom should not attempt to offer
this service in the future. That was tacitly acedpby the NTC. Ashrafcom communicated
the matter to NTC to sanction its attained relevimence but to no avail. Zain, another ISP,
suffered from the defectiveness and unreliabiltySadatel’s copper cable network where

availability is one good line in 100, in additiomthe unavailability of the optic fibre network
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outside a 5km diameter area cantered in the midenea (Dar el Hatif). Therefore, Sudan is
considered a country with no broadband servicesndisated in the ITU year bobk(see
Table 25 below).

The current situation of the ISP indicates that oérinternet capacities fell by 88.5%
in 2005 after the operation of submarine cable (SA® number of ISP decreased from 22
companies to 9 companies offering dial-up accesk Zarompanies wireless access. The
reasons for the shrinking number of service pra@dee due to losses resulting from weak
revenues, the inability of providers to innovatgghhadministrative and general expenses
(often more than 100% of the total revenue andipimv of the service by main operators).
The Internet services in Sudan suffered from masgdvantageous factors that rendered it a
poor service, not up to the expected standard anble to develop the Internet applications.
The factors of poor service performance are duewospeed to customers, limitation of the
associated services and poor quality, poor rollafuthe service to cover other regions in
Sudan and weak competitive attitudes due to failuggrovide multiple choices for customers
(note: a licensed company has applied creative iandvative method of marketing the
Internet service and was rewarded substantial tp)ofi Technical issues affect Internet
business, including availability, bandwidth, accesserage, bandwidth per subscriber, add-
on services, quality staff and operation. The presef many obstacles are mainly related to
factors such as Internet access (majority overupal landline, use of telephone declining,
new technologies (3G services, WLL, etc.), hight @dhosting services in Sudan, reliability
and service availability and business relationstith the operators (see Table 27 below).

According to Mobitel the problems that restrainelmiet use in Sudan include the
common prevailing culture and knowledge faculty ¢as ordinary citizen is not yet
qualified), academic qualifications, material gfieditions as the fact that Internet services are
unaffordable to the public and high access cosiyiding PCs and laptops, net cafés), scant
proliferation, unaffordable prices, low standaregi€h do not encourage users) and high
operational cost forcing ISP to raise prices. Idionh both private and public institutions do
not admit the Internet as a mean to handle traiosactwhich has led to it being regarded by
some as of no importance and by others as meawsnofmunication only. Moreover, the
titular bodies have not used enough promotion titérusers for their websité%(see Table
28 below). The problems of Internet service in Sudzclude capacity, as the estimated
Internet capacity in Sudan ranges between 300 @oMB. Though it is more than those of

some neighbouring countries (Ethiopia, Eritrea @hed) it is still well below other regional

49 See Ashraf Communication Company (2007) ‘The Irtgyare of Internet Services’, NTC Workshop on Ing¢iissues, 19
July 2007.

0 See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.

*1 See Mohamed Abdelaziz Tangasawi (2007) ‘IntereetiSes in Sudan’, V 1.0. NTC Workshop on Interssties, 19 July
2007.

52 See Mobitel (2007) ‘Internet Issues’, NTC Workstwpinternet Issues, 19 July 2007.
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countries (Egypt, 2.1 gb, UAE 5.1 gb). There isdeinite assessment of capacity need,
neither of the market nor those required to meei$#®’s demand to meet the requirements of
additional services, local contents and other apfibns. The second problem is related to
quality of service and technical support; desphie paucity of Internet users, there is
inefficiency in the technical support, installati@md follow-up and the technical faults
demand a relatively long time to recover. The thgrdblem is related to website hosting as
some websites are hosted locally in Sudan butglt prices compared with hosting abroad.
As a result optional values (such as e-mail) aitefetver than abroad. Dedicated Internet
Bandwidth 'CIR’ prices offered by Telco’s are higltean abroad and considered a barrier to
local hosting. That will add to the restrictiontbe Internet market in Sudan. Website owners
have genuine desire to host their web pages lodakyto the trouble of fund transfers abroad
and the impossibility of direct technical suppdrioreover, the language barrier is an added
complication. The United States’ embargo is anottanding threat; any web service is
subjected to shut down hereupon. However, duedatitategic importance of the matter, the
ISP’s problems should be considered and resolvdte 3tate’s e-government project
necessitates local hosting and collocation servams the establishment of data centres,
which must be hosted locally for security and cdefitiality. Presently, the high cost of
engineering works and setting up of data centreg deter the investment in the field.
Unfortunately, Telco’s have not managed to crelagdr town data centres up to international
standards that could offer hosting of websitestlier local market, (moreover, enriching the
local content is hindered by the high bandwidttcesifor ISP’s). Such prices will reflect
negatively on customer use. The fourth problemeisted tolP addresses and software
licensing; the present policy of IP address assammestrains users from developing Internet
applications. To have an IP address, Telco’s siipybaying for a dedicated leased circuit. In
addition, IP addresses are not offered for broadbapplicants against nominal prices.
University students, for example, cannot post tgeaduation projects on the Internet due to
the unavailability of IP addresses and the difticudf securing bandwidth. ICANN and
African Network Information Center (AfriNIC) (the doy responsible for IP-address
assignment in Africa) recommend free-of-chargeggssient or a nominal charge. ISP and
other corporate entities must be encouraged toA@iNIC to increase the numbers of Local
Internet Registry agents in order to mitigate tigenarole of obtaining Internet addresses for
users. The dependence of programmers and developdranned foreign software imposes
difficulties on applications based thereon, whidflict high costs. So, it is advisable to

encourage the use of open source to develop Intappéications?>

%3 See Mohammed Al Bashier Ahmed (2007) ‘Developnarinternet services in Sudan Challenges and Pets@udanese
Internet Society, NTC Workshop on Issues, 19 JO§72
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Table 27 — The Internet users, Personal Compu@y ¢iners, the use of DSL Services and Internatilonernet Band Width in

Sudan and selected countries 2001-05

(a)Internet user/100 inhabit & Pc owner /100(a)

2002 2001 2002 2003 2004 2005
Pc 100 Internet Pc Internet Pc Internet Pc Internet Pc Internet  Pc Internet
100 100 100 100 100 100 100 100 100 100 00
Sudan 0.097 0.321 0.47 0.36 0.91 0.60 2.82 1.10 33.30 1.76 7.98 9.3
Algeria 0.49 0.66 0.65 0.71 1.69 0.77 2.20 0.83 4.63 0.9 5.83 10.0¢
Egypt 0.71 1.26 0.93 1.55 2.82 1.66 4.37 291 5.57 3.29 6.75 3.65
Lebann 9.12 5.32 7.76 7.46 11.72 8.78 14.29 10.00 16.90 11.27 19.57 11.4%
K.S.A 2.14 6.05 4.6 8.09 6.25 13.22 6.43 21.62 6.62 35.39 - -
Kenya 0.33 0.49 0.64 0.56 1.27 0.65 315 0.95 3.22 - 3.24 -
South 5.26 6.39 6.27 6.72 6.66 7.09 7.09 7.94 7.55 7.29 10.75 8.36
Africa
Argentina  7.06 6.96 9.82 7.80 10.93 8.00 11.96 8.19 16.10 8.37 17.79 9.07
Canade 41.13 41.90 44.96 45.61 48.30 48.62 55.39 62.33 - 67.89 -
Germany  30.15 33.60 31.54 38.00 33.92 43.13 39.99 48.47 42.67 54.55 43.17 60.47
(b)DSL Service (o)International Internet Band Width (Mbg
2002 DSL 2003 DSL 2004 DSL 2005 DSL 2001 2002 2003 2004 2005
Sudan 00.00 00.00 1,400 1,900 12 24 90 202 202
Algeria 00.00 00.00 36,000 195,00( 86.30 156.0 156.3 156.3 156.%
Egypt 937 4,850 29,307 91,111 274.60 735 559 1412 3.784
Lebann 00.00 00.00 00.00 00.0¢ 40.0 60.0 60.0 200 29C
K.S.A 2,287 8,400 19,700 52,000 340 390 750 1.200
Kenya 00.00 00.00 00.00 00.0¢ 26.0 26.0 26.0 34.0 1.13¢
South 2,669 20,313 60,000 95,290 4.750 5.645 6.255 8.815
Africa
Argentina 85,904 140,620 352,130 592,090 4.172 5.476 7.358 12.248 12.248
Canada 1,471,000 1,958,000 2,400,000 2,839,000 55.623 89.273 172.530 217.520
Germany 3,160,000 4,400,000 6,770,000 10,380,000 207.670 260.670 384.850 566.060 566.060

Source: Ashraf Communication Company(2007) “Thedrtemce of Internet Services,” NTC Workshop onrimé¢ Issues, 2007
Table 28- The Tariff for Internet Capacity RenSundatel and Canar companies (SDG/month), 2007

Sudatel Tariff for Internet Capacity Rent (SDG/nignt

Canar Tariff for Internet Capacity Rent (SDG/month)

2000 2005 2006 2007 capacities 2006 2007 capacities
2,891 500 500 500 64 k/bit 380 380 64 k/bit
5,782 850 850 850 128 k/bit 710 710 128 k/bit
11,564 1,450 1,450 1,450 256 k/bit 1,310 1,310 256 k/bit
17,340 2,170 2,170 2,170 348 k/bit 1,850 1,850 348 k/bit
23,128 3,250 3,250 3,250 512 k/bit 2,460 2,460 512 k/bit
43,365 5,000 5,000 5,000 1 Mbit 4,460 4,460 1 Mbit
86,730 10,000 10,000 10,000 2 Mbit 8,240 8,240 2 Mbit

Source: National Telecom Corporation (2007) NTC Kgbop on Internet Issues 19 July 2007

Table 29- The Internet Tariff in Sudan (SDG/holmernet Tariff via EVDO for Subscriber, Monthly it of Dedicated
Bandwidth, Tariff of Broadband ADSL Internet andiffeof Dial-up Internet in Sudan and Selected Civigis, 2000-07

a. Tariff of usage (SDG/hour),

2000 2004 2005 2007
DIAL UP 3 DIAL UP 2.40 DIAL UP 2.40 5HOURS DAILY DIAL UP 360 DSL100 256 KBPS Shared
b. Internet Tariff via EVDO for Subscriber:
SERVICE SUDATEL CANAR
GO2 GO5
Subscription Fees 2,500 Device + Laptop 30 28
Monthly Usage Fees 1,800 60 132

c. Monthly Tariff of Dedicated Bandwidth: Tariff 8roadband ADSL Internet and Tariff of Dial-up émbet in Selected

Countries:

Company Value in dollar Capacities
Africa On Line 2,266 1/Mbps
Blue Broadband 2,453 1/Mbps
Sudatel 2,560 1/Mbps
Canartel 2,230 1/Mbps

d. Tariff of Broadband ADSL Internet and Tariff Dfal-up Internet in Selected Countries:

Tariff of Broadband ADSL Internet

Tariff of Dial-up Internet

Country Value in dollar Capacities Value in dollar  Usage (Hours)
Jordan 17 1Mbps Down 2kbps Up 25 60

Kenya 1,237 256kbps Down 64kbps Up

Nepal 1,169 1Mbps Up/Down 14 50

Egypt 88 128kbps Down 64kbps Up

Bahrain 504 1Mbps Up/Down

Sudan 175 1Mbps Up/Down 54 60

Sources: (a) National Telecom Corporation (2007)CNWorkshop on Internet Issues 19 July 2007 and Abhraf
Communication Company (2007) “The Importance oéinét Services,” NTC Workshop on Internet Issué8,72
Table 30- Internet accessibility in Sudan - E-reads report: in 2005

Service Speed Total subscribers
ISDN 64 kb/s 1360

Analog leased lines 64 kb/s -2048 kb/s 123

Digital leased lines 30 x 2 Mb/s 344

ADSL 256 Kb/S 2560

Source: Mohammed Al Bashier Ahmed (2007) “Develophué Internet services in Sudan Challenges andpems,” Sudanese

Internet Society, NTC Workshop on Internet Issd€sjuly 2007
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At the micro level our findings indicate the impate of the difficulties in the supply and
demand sides in hindering the personal usage of FOT instance, from all the respondents’
perspective, the difficulties in the supply sidelirde high costs of offering the services, lack
of networks, interruption/disconnection of serviclkeek of R&D, low quality/ efficiency of
services, lack of government spending on ICT, inad& capacity of the services, lack
of/inadequate investment, slow speed of servicask lof infrastructure, interruption of
electricity supply, uncertainty related to investrnim ICT, lack of technical skills and others
respectively’ In addition, from all the respondents’ perspectidiéficulties on the demand
side include: high spread of electronic illiterabjgh cost for offering the services, lack of
awareness of the importance of ICT in the new esgndigh spread of poverty and others
respectively’ (see Table 31 below). Moreover, our results sHwat assessment indicates the
importance of the lack of fluency in English langaan hindering the personal usage of ICT.
For instance, from all the respondents’ perspecthve majority of all staff indicated that for
mobile telephone it is unimportant (63%), followbg those who indicated it as slightly
(25%), extremely (7%) and moderately (6%) importafdr computer it is unimportant
(43%), followed by those who indicated it as slight21%), moderately (20%), and
extremely (16%) important. For Internet it is unionfant (38%), followed by those who
indicated it as extremely (22%), moderately (2286) slightly (17%) important.

From the public staff's perspective, the majoritdicated that for mobile telephone it
is unimportant (60%), followed by those who indezhit as slightly (29%), extremely (7%),
and moderately (4%) important. For computer itrisnportant (40%), followed by those who
indicated it as slightly (19%), moderately (21%@ axtremely (19%) important. For Internet
it is unimportant (34%), followed by those who icatied it as extremely (25%), moderately
(22%), and slightly (19%) important.

From the private staff's perspective, the majoiityicated that for mobile telephone
it is unimportant (71%), followed by those who icalied it as moderately (12%), slightly
(12%), and extremely (6%) important. For computeis iunimportant (53%), followed by
those who indicated it as slightly (24%), moderai@l8%), and extremely (6%) important.
For Internet it is unimportant (53%), followed thote who indicated it as moderately (24%),

slightly (12%), and extremely (12%) important.

% As indicated by 93%, 93%, 93%, 93%, 92%, 92%, 98986, 89%, 88%, 86%, 84%, 79% and 92% of all redpnts

respectively. As indicated by 93%, 93%, 93%, 94%%06991%, 89%, 89%, 89%, 86%, 86%, 82%, 80% and 80%ublic

respondents respectively. As indicated by 94%, %@i3%6, 88%, 88%, 94%, 94%, 88%, 88%, 94%, 82%, 88% and 100%
of private respondents respectively. As indicate®®%, 90%, 71%, 95%, 90%, 100%, 81%, 95%, 86%, ,82%, 67%, 76%
and 67% of student respondents respectively. Agatet by 60%, 40%, 40%, 60%, 40%, 40%, 60%, 600%,640%, 60%,
40%, 40% and 0% of support staff respondents réispbc

5% As indicated by 92%, 92%, 90%, 88% and 88% ofedpondents respectively. As indicated by 91%, 9%, 88% and
100% of public respondents respectively. As indidaiy 94%, 94%, 88%, 88% and 75% of private respoisdrespectively. As
indicated by 95%, 100%, 90%, 95% and 100% of studespondents respectively. As indicated by 60%5,660%, 60% and
0% of support staff respondents respectively.
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From the students’ perspective, the majority indidathat for mobile telephone it is
slightly (33%) important, this is followed by thoseéno indicated it as moderately (29%),
unimportant (25%) and extremely (13%). For compittés moderately (44%) important,
followed by those who indicated it as extremelyy@9slightly (13%), and unimportant (4%).
For Internet it is extremely (61%) important, felled by those who indicated it as
moderately (34%), slightly (4%), and unimportarfj0

From the support staff's perspective, the majdntjicated that for mobile telephone
it is unimportant (40%), followed by those who icalied it as moderately (40%), slightly
(20%), and extremely (0%) important. For computelisi moderately (40%) important,
followed by those who indicated it as extremely %30 slightly (20%), and unimportant
(20%). For Internet it is moderately (40%) impotiaollowed by those who indicated it as
extremely (20%), slightly (20%), and unimportan®¥2) (see Table 32 below).

Table 31- Assessment of the importance of the effethe difficulties in the supply and demand side hindering personal use
of ICT

Supply sides All Public Private Students Supptaff
High costs of offering services 93% 93% 94% 90% 60%
Lack of networks 93% 93% 94% 90% 40%
Interrupt/disconnection services 93% 93% 93% 71% %40
Lack of R&D 93% 94% 88% 95% 60%
Low quality/ efficiency of the services 92% 93% 898 90% 40%
Lack of govt. spending on ICT 92% 91% 94% 100% 40%
Inadequate capacity of services 90% 89% 94% 81% 60%
Lack of / inadequate investment 89% 89% 88% 95% % 60
Slow speed of the services 89% 89% 88% 86% 60%
Lack of infrastructure 88% 86% 94% 81% 40%
Interrupt of electricity supply 86% 86% 82% 52% 60%
Uncertainty related to investment in ICT 84% 82% 898 67% 40%
Lack of technical skills 79% 80% 76% 76% 40%
Others 92% 90% 100% 67% 0%
Demand side:

High spread of electronic illiteracy 92% 91% 94% 5% 60%
High cost for offering the services 92% 91% 94% %00 60%
Lack of awareness of the importance of ICT i90% 91% 88% 90% 60%
the new economy

High spread of poverty 88% 88% 88% 95% 60%
Others 88% 100% 75% 100% 0%

Table 32- Assessment of the importance of the effethe lack of fluency in English language in déning the personal usage
of ICT

All Extremely Moderately Slightly Unimportant N
Mobile telephone 7% 6% 25% 63% 76
Computer 16% 20% 21% 43%

Internet 22% 22% 17% 38%

Public 59
Mobile telephone 7% 4% 29% 60%

Computer 19% 21% 21% 40%

Internet 25% 22% 19% 34%

Private 17
Mobile telephone 6% 12% 12% 71%

Computer 6% 18% 24% 53%

Internet 12% 24% 12% 53%

Students 24
Mobile telephone 13% 29% 33% 25%

Computer 39% 44% 13% 4%

Internet 61% 35% 4% 0%

Support staff 5
Mobile telephone 0% 40% 20% 40%

Computer 20% 40% 20% 20%

Internet 20% 40% 20% 20%
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6.3 Suggestion for solutions on the supply and demd sides
At the macro level, several studies provide manggsstions for solutions of the above-
mentioned problems. For instance, it is mandatorgttengthen the ISP trade environment
and modify their business approach through: ine@asvestment capital and consideration
of mergers with each other to establish a solig@stwment base; diversifying and enriching the
offered services to enhance competitiveness; comenit to quality of service; providing
optional access methods to improve affordabilitgnsideration of geographical expansion
outside the capital; consideration of inter-coniviigt to improve storage and hosting
capacity of frequent sites (peer-to-peer operatom) encourage investment in e-applications.
To contribute to the proliferation of Internet dees and substantiate the role of service
providers, the operators should consider secuerrat capacities to the providers all over
Sudan and separating uplink and downlink capacéording to providers’ requirements,
provide direct connection circuits with preferehfigices to make use of the infrastructure
and provide Reference Interconnection Offer foadarvice. In addition, they should enable
the ISP to undertake retail selling; operators khaell Internet capacities and connection
lines at wholesale prices, diversify the partieshwdirect links to the Internet network to
ensure the continuity and stability of the servigeadually withdraw from the service
provision competitive market to enable ISPs’ rahel aneet Next Generation Networks and
services convergence (an agreement between thead@Ghe SIS upon the management of
the Internet Top-Level Domain of Sudan and dolingthe subsequent domains). In order to
accomplish the information society and optimise theernet service, the NTC should
contribute to: achieving a clear policy for thedmtet; implementing a realistic pricing policy
to differentiate between the wholesale and retidles; encouraging fair competition between
service providers and the elimination of the uxiftariff system; realising the roll-out of
service to other regions in Sudan through promati@dvantage; obliging operators and
service providers to adhere to the adopted qusiépdards; advising operators to remain as
network and capacity providers and abandon therlateservice provision and supervising
the service performance and drafting market stegistlata®®

In conclusion, refreshing Internet related businesquires application service
provisioning, enhancement of the existing servi¢@gailability, quality, coverage, etc.),
getting engaged in the content market (Farouq det¢cco-operation with the operators to
generate new business opportunities, monitoring tdehnology directions towards the
Internet and Internet services, prolonging the fess cycle and setting quality standards.

Mobitel Road Map includes that Mobitel provides titéchnology Internet access through

%6 See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.
5" See Mohamed Abdelaziz Tangasawi (2007) ‘IntereetiSes in Sudan’, V 1.0. NTC Workshop on Interssues, 19 July
2007.
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MobiNet, which started in 1999 to cover all subised customers via fixed or mobile
networks with speeds 56 kb/s for fixed service Qr@lkb/s for mobile service, and through
GPRS which started in 2005 for Mobitel customershwilephone sets supporting this
service. In addition to provision of an advancedvGdata transmission technology in 2007
and provision of maximum speed services that wasrad to be introduced in 2007 to meet
the aspiration of business and corporate sectoretder, as an Internet Service Promoter
Mobitel utilises all media resources to acquaietpiablic and raise their level of awareness of
its services, supports all educational institutitmsiphold academic qualification, and offers
incentives to customers to urge them to use therriet (free credit and session hours and
others). Furthermore, Mobitel offers various giitscustomers as PCs, laptops and mobile
phone sets as motivation to elevate their “techyiodd value”. This has helped to develop the
overall stancé® The main recommendations include developing the d&rvices offered by
introducing new packages like web, e-mail and hgstind designing websites, offering the
value-added services of the fixed telephone netwadh as games, multi-choice television,
videophone and video-on-demand. This comes in iaddito offering the value-added
services of the mobile telephone network such a$ $ews, sports, banks, etc.) and new
technologies (Wi-Fi, WiMaxj? To adopt a broad vision of the Internet governarased on
the five cases (technical, economic, cultural, social aspects and developmental issues), it
is mandatory to form a work group to study how évelop mechanisms and lay foundations
for Internet governance in Sudan, taking into aot@chieving active Sudanese presence on
the Internet, coordination between stakeholdetténfield to ensure suitable environment to
deploy the Internet to greater community sectoxs @ordination with the UN and relevant
concerned international organisations to develofimab vision for Internet Governan€g.
Prospects and solutions includes development ofrntieenet service and making optimal use
of the telecommunications infrastructure at hanlictvis considered the best in Africa; this
implies that it is mandatory to maintain a coopgeapartnership between Telco’s and ISP to
enable the latter to offer broadband services ¢ontidest targeted Sudanese sectors possible.
In this way, Telco’s can assume their role as eesritilising their infrastructure. As the ISPs
in a position to offer other value-added servidhsre will be a competitive market activity
that will render Internet prices more affordableor®bver,broadband service via landlines
should be resumed and not to be abandoned. Thes¢ lbeuan opportunity offered for
Telco's/ISP partnership. The Egyptian case is al go@ample; Telecom Egypt, the main

Telco-extended revenue-sharing partnership withi8feto disseminate the Internet service

%8 See Mobitel (2007) ‘Internet Issues’, NTC Workstwplnternet Issues, 19 July 2007.

%9 See Almuneer Taha Elkabasii2007) ‘Introduction and Enhancement of Internetv®es in Sudan The Role of Sudatel’,
NTC Workshop on Internet Issues, 19 July 2007.

€0 See Abu-Al-Fedl Mokhtar (2007) ‘Internet ManageirienSudan’, Ministry of the Cabinet Affairs, Natial Information
Center, NTC Workshop on Internet Issues, 19 Jug720
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via Telecom Egypt. That enabled the ISP greateamsipn in offering broadband services at
token prices. That partnership instigated positeepetition in the market. As for Internet
capacities, the Internet bandwidth dedicated tpa@te bodies should be reduced. A special
rate must be worked out for universities and edanat institutions so they can avail the
Internet adequately to their students. That shimdded unleash progress and development of
scientific research. In addition to Internet Add&érvices, as a contribution to the
development of Internet local services includingogsite hosting, it is advisable to sponsor
value-added and additional services via Telco’s I8RE. The establishment of data centres
by the state or private sector is a strategic issukevelop the Internet applications service. A
government data centre is a pressing need; Sudamdwa its own address on the Internet
global map. That will no doubt enhance all servioetuding the contents. Still, there is a big
need to develop the DNS infrastructure to bolsteerhet developmefit. Proposals for
upgrading Internet services imply that most Sudarcéises are covered with state-of-the-art
telecommunications infrastructuf@.

At the micro level, our findings show the importanaf the implementation of the
following selected policies in the supply and dethaies in encouraging and supporting the
use of ICT. For instance, from all the respondepts’spective, policies in the supply sides
include improving and increasing R&D, improving a@ndreasing infrastructure, encouraging
the use of preferential tariff or free access txiebnic publications for academic purpose in
developing countries, improving and increasing cefficy and capacity of the services,
improving and increasing speed of the servicesreaging government spending and
investment on ICT and improving and increasing ek offering the services. In addition:
introduction of policies to increase collaboratiarthe field of research and publication and
free access to electronic publications for academucpose in developing countries,
introduction of policies to reduce the digital ssaentific gap between Sudan and advanced
countries in the world, encouragement and suppbmrivate investment, improving and
treating the problem of interruption or disconnestin the supply of the services, treating the
provision of electricity supply and others respegdti. Moreover, from all the respondents’
perspective, policies on the demand side includpraning and increasing quality of
education and electronic knowledge and eradicatfagectronic illiteracy, reducing the costs
for offering the services, improving and increasavgareness of the importance of ICT in the
new economy, improving and increasing income, egditig poverty and others

respectively® (see Table 33 below).

1 See Mohammed Al Bashier Ahmed (2007) ‘Developnuérinternet services in Sudan Challenges and Petsp&udanese
Internet Society, NTC Workshop on Internet Issd€sjuly 2007.

2 See National Telecom Corporation (2007) NTC Wookshn Internet Issues, 19 July 2007.

% As indicated by 99%, 96%, 96%, 95%, 95%, 95%, 98385, 93%, 93%, 93%, 92%, 80%%, 97%, 97%, 95%, amneHbs80%
of all respondent staff respectively. As indicalbgdl00%, 96%, 96%, 95%, 95%, 95%, 96%, 95%, 93P%,P1%, 95%,
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Table 33- Assessment of the importance of impleatemt of selected policies in the supply and demgidds in encouraging
and supporting the use of ICT

All Public Private  Students Support staff
Policies in the Supply sides
Improve and increase R&D 99% 100% 94% 100% 40%
Improve and increase infrastructure 96% 96% 94% 96% 80%
Encourage the use of preferential tariff or freeeas to electronic 96% 96% 94% 100% 40%
publications for academic purpose in developinghtdes
Improve and increase efficiency and capacity ofises 95% 95% 94% 100% 40%
Improve and increase speed of the services 95% 95%94% 96% 40%
Improve and increase govt. spending and investorehCT 95% 95% 94% 100% 40%
Improve and increase networks offering the services 94% 96% 87% 100% 80%
Introduction of policies to increase collaborationthe field of 93% 95% 88% 95% 40%
research and publication and free access to etectpublications
for academic purpose in developing countries
Introduction of policies to reduce digital and stific gap between 93% 93% 94% 100% 40%
Sudan and advanced countries in the world.
Treatment of problem of Interrupt/disconnectiornvasss 93% 91% 100% 92% 40%
Encourage and support private investment to offeservices 93% 91% 100% 96% 40%
Treatment of Interrupt of electricity supply 92% 985 82% 87% 40%
Others 80% 75% 100% 100% 0%
Policies on the Demand side:
Improve and increase quality of education and eeat 97% 96% 100% 92% 80%
knowledge and eradication of electronic illiteracy
reduce cost for offering the services 97% 98% 94% 6%9 80%
Improve and increase awareness of the importand€Dfin the 95% 95% 94% 100% 40%
new economy
Improve and increase income and eradicate poverty 1% 9 91% 88% 91% 40%
Others 80% 80% 0% 100% 0%

6.4 Conclusions

This chapter discusses and provides empirical arsagnd examines from the public-private
perspective the research hypotheses on the puldliate differential in the supply side of
ICT in Sudanese universities as a case of Africaivessities. Section 1 defines the main
characteristics of the supply side of ICT in Sud&ection 2 shows an indepth analysis from
the demand perspective of the supply side of IC@&thads and places of connection to ICT.
Section 3 explains the difficulties on the supplydademand sides and suggestions for
relevant solutions.

Our findings in this chapter provide further evidenin support of the second
hypothesis in Chapter 1 above on the incidencéro€tsiral change in the demand for ICT. In
particular, in this chapter we complement our disgan in Chapter 5 above and we elaborate
the incidence of structural change in the demandGd from the supply side. For instance,
next to the well-investigated structural changehia structure of the supply of ICT market
from monopoly to monopolistic competition with motfgan one operating companies, we
explain further structural change from the demaadspective. We find that the increasing
number of operating companies has been in favoutooSumers not only by increasing
availability of ICT services but also by offeringrisumers wider options for selection from

the different ICT supplier companies. For instanoet results indicate that from all the

75%, 96%, 98%, 95%, 91% and 80% of respondent pskdiff respectively. As indicated by 94%, 94%, 98%o, 94%, 94%,
87%, 88%, 94%, 100%, 100%, 82%, 100%, 100%, 94%, BB%, and 0%espondent private staff respectively. As indicated
by 100%, 96%, 100%, 100%, 96%, 100%, 100%, 95%%d 08 %, 96%, 87%, 100%, 92%, 96%, 100%, 91% anduloD
respondent students respectively. As indicatedd8g,480%, 40%, 40%, 40%, 40%, 80%, 40%, 40%, 40%%,4D%, 0%, 80%,
80%, 40%, 40% and 0% of respondent support stajffaetively.
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respondents’ perspective fixed telephone is masuigplied by Sudatel and Canar, mobile
telephone is mainly supplied by Zain and Sudani laternet services are mainly offered by
Sudatel and Sudani. Our findings indicate thatgheve observed structural change in the
supply side from monopoly by Sudatel to monopdaistompetition with many operating
companies has been in favour of consumers, not bylyncreasing availability of ICT
services, but also by increasing competition betwedferent ICT supplier companies to
attract more consumers by offering ICT serviceshwiigh or improved efficiency, low or
cheap prices and also introduction of price distration mechanism. Our results indicate
further evidence in support of the hypothesis om iticidence of structural change in the
demand for ICT from the demand perspective in i@tato the supply side; for instance our
findings imply shift from Sudatel as ICT pioneemngoany to Zain as new recent ICT supplier
company. Our results imply that the justificatidrtlds shift or structural change is related to
preference of certain characteristics of the sepglompany. For instance, our findings imply
that from all the respondents’ perspective, thefgpemce of the company offering ICT
services indicates that Zain is the most prefecadpany and ranks first compared to other
companies because of its distinguished charagtsrisi terms of fashion, style, good design,
efficiency and high quality, ease of use and pdiserimination. Zain is also ranked second
next to Sudani in terms of cheap price. This resullso consistent with the conventional
stylised fact in the theoretical literature condegrihe rationality of consumers.

Another piece of evidence in support of the hypsihen the incidence of structural
change in the demand for ICT can be elaborated foom findings on the methods of
connection to the Internet, which indicates a digamt shift from connection via dial-up by
telephone to connection by ADSL. For instance, results indicate that from all the staff's
perspective, for the majority, the most widely used common way for connection with the
Internet is through ADSL, which is used by neaha&df of all respondents, this is followed by
connection by wireless, which is used by near te third of all respondents and finally by
fixed telephone which is used by near to one fithall respondents. Further evidence in
support of the hypothesis on the incidence of stimat change in the demand for ICT can be
elaborated from our findings, which imply that froall the staff's perspective, for the
majority, in both the home and office, mobile télepe, computer and Internet are often
widely used, while fixed telephone is less ofteedusOur results indicate that from all the
respondents’ perspective ICT is often and widelyeased in both the home and office, while
Internet café and telecommunication offices ares lefien widely used compared to both
home and offices as common locations for the uskC®f In particular, both computer and
Internet are very often used in the office or wptlce, this is probably because they are

offered free of charge for the respondents in pudotid private Sudanese universities.
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Chapter 7: The Effect of ICT in Knowledge in Sudanse Universities and the Labour
Market

Introduction

The data from the university survey presented impdér 4 above provides us with the

required information that is particularly usefulr fpresenting interesting public-private

comparative analysis to examine elaborate theafolET to enhance the creation and transfer
of knowledge in Sudanese universities from publiggie perspectives. This chapter

discusses the main results from all the univessideademic teaching staff, support staff and
students' perspectives. It provides the empiricedlysis and examines from the demand
perspective and from the public-private perspectilie research hypotheses on the public-
private differential and impacts of the use of I@T labour market and investigates the
opportunities and challenges that ICT is expectedréate for the production, creation and
transfer of knowledge in Sudanese universities@ssa study of African universities.

Before we go into the empirical analysis, it is @ygpiate to explain briefly the
Sudanese national ICT strategy and policy in higitkrcation in Section 1. Next, we show
explain the efforts made by the Sudanese MinistryHmher Education and Scientific
Research and then the effort made by some Sudamésersities, notably, universities in
Khartoum, Sudan, Juba, Ahfad and Computerman taraghthe use of ICT to meet the
multiple needs for enhancing connection, creatind @ansfer of knowledge in Section 2.
And we explain from the demand perspective theceftd ICT and opportunities and
challenges for the creation and transfer of knogdeth Sudanese universities in Section 3.
Section 4 provides the conclusions.

7.1 The Sudanese national ICT strategy and policyihigher education

In June 1999, the Sudanese national ICT stratedypalicy was formulated and a high-level

ministerial committee was formed to oversee itslamgntation. The strategy focuses on five
major areas: technology (infrastructure), humarousse development, software industry
development, content (Arabic reservoir) and georimfation. Based on the knowledge and
recognition of the importance of public-private fparships in enhancing any development
process, the Sudanese government is constantlyngepirtners to implement the national
strategy, including e-government projects, the Wgreent of an electronic smart city,

distance learning, and telemedicine. The Generaldtty of Education Information Centre is

the entity responsible for the development of argiriCT infrastructure. The national policy

encourages the use of ICT in developing local pegito ensure the complete integration of
ICT in education and training at all levels, indhgl the development of school curricula,

teacher training, managing and organising educaltimstitutions and supporting the idea of
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lifelong learning by designing ICT training programas to satisfy the educational needs of
employees working in the field. The ICT policy feducation was launched in 2002. The
Information Directorate and Curriculum Centre andhifiing Directorate are the entities
managing the implementation. In 2004, ICT was ihiced in secondary education curricula.
A number of computers were installed in schoolsyad 50% of secondary schools), at an
average of ten computers per school. In schoolsdm@ectivity is mainly through dial-up
and ADSL. However, in higher education systemss through ADSL only. The country is
planning to have computers available at all edaodtvels by thezear 2015 as agreed at the
ICT summit in Geneva. The ICT curriculum has begroduced at Grade 4 and the teachers
have been trained on the basics of ICT. Both theeigoment and the private sector provide
access to the Internet as a learning resourcehdnaist two decades Sudan has built and
capitalised on ICT, and the government has opengdcompetitive investments in
telecommunication. Licensing has been granted fewcomers employing advanced
technologies, which are hoped to increase the dpkand access to ICT and make products
affordable. Development in ICT in Sudan is evident a substantial expansion of
infrastructure and capital investment including aggment systems and human capital:

Table 34 provides a quantitative perspective ofesselected system indicatdfs.
Table 34: Selected Education Data

Institution Total
Public schools 11,752
Private schools 1,035
Technical schools 81
Others 5,808
Number of school students for all levels 4.6 million
Public universities/higher institutions 27
Private universities/higher institutions 47
Technical 6
Number of university students 446,998
Public schools with computer labs 4,363
Private schools with computer labs 647
Technical schools with computer labs 20
Schools with Internet connection 20
Public universities with computer labs 27
Private universities with computer labs a7
Public universities with Internet connection 20
Private universities with Internet connection 47

Source: Amr Hamdy (2007) “ICT in Education in Sud&arvey of ICT and Education in Africa: Sudan CoyiReport,” June
2007, p. 3www.infodev.org see also Ministry of EducatioBducation Statistic Yearbo@004-2005, 2002-2003; Khartoum.

7.2 ICT and Knowledge Production Institutions in Sidanese universities

Based on the literature on ICT and knowledge proidocnotably in African universities

presented in Chapter 2 above, this section explaisisthe efforts made by the Sudanese

Ministry of Higher Education and Scientific Resdarand then the effort made by some

% See Amr Hamdy (2007) ‘ICT in Education in Sudantv@y of ICT and Education in Africa: Sudan CourRgport’ (June
2007), pp. 3-5. www.infodev.ord\ccessed: 11 May 2009. See also Ministry of BEtioo. Education Statistic Yearbook 2004-
2005, 2002-2003, Khartoum, Sudan; United NatiormBmic Commission for Africa (UNECA):
http://www.uneca.org/aisi/nici/Sudan/sudan.hfucessed: 11 May 2009. ; Sudan. Internet WordsSt

http://www.Internetworldstats.com/africa.htm##édcessed: May 2009; Elamin Abdelgadir, K. PromgtiCT for Human
Development in Sudan. 2004. ICS Portal for Techgwloransferhttp://www.ics.trieste.it/Documents/Downloads/df21dbg

Accessed: 11 May 2009.
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Sudanese universities, notably, universities in rkhan, Sudan, Juba, Ahfad and
Computerman to enhance the use of ICT to meet théphe needs for enhancing connection,
creation and transfer of knowledge.

For instance, the Sudanese Ministry of Higher Etlonaand Scientific Research
decided to use ICT to establish the Sudanese Uiivesr Virtual Library (SUVL) to offer
academic teaching staff and students the necegdamnmation for learning, education and
scientific research, in addition to making the eiomal and scientific research output
available on line for use in these universitiese BUVL project was implemented within the
context of the project of the Sudanese Universilesvorks (SUN), which aims to support
scientific research and educational activities, ronp the acquisition of knowledge, support
the restructuring of administration and modernisaif Sudanese universities and facilitate
offer and direct access to electronic books, refere, magazines research, courses, lectures
and information available online by using ICT teicjues. The SUVL aims to fulfil the
following objectives: to improve the ways of offegi education and research and make
information available in all fields of knowledge order to help improve the capacity of
students, researchers and academic teaching etafiprove the creation and transfer of
knowledge and innovation in different fields. Isalaims to contribute to achieving the
Government of Sudan’s strategic plans in the fidltCT to encourage Sudanese universities
and higher education institutions to achieve tlijectives. Mainly, by using ICT to help
introduction of change and improvement in educatod restructure of education system,
modernisation, reorganisation and digitalisatiomédrmation to facilitate easy access to and
rapid expansion in the diffusion of information akmbwledge and support production and
contents of local knowledge. The main tasks of fmeject include improvement and
modernisation of the ways of collection, storaged arganisation of information and
knowledge in a digital format and to offer easy emsible ways for all to access the
information at any time and from any place. The SUNbrks to achieve these tasks by the
following: link Sudanese universities and higheru@tion institutions in Sudan by
information networks, establish the virtual libraoyoffer database and sources of knowledge
in different fields for all universities, offer aess to these information depending on the use
of ICT, offer ways of electronic contact betweerd&uwese universities by use of electronic
mail (e-mail) and other electronic techniques, dbate to easy access to information for
different purposes for students, academic teacttiaff, researchers, administrative and other
support staff in all higher education institutidnsSudan and support access to long distance
education and scientific research by direct freeess to online lectures. The plan for the
implementation of the SUVL library includes thrdages or phases: collection and analysis
of data, design and implementation of data, testimg) verification. The first stage or phase

was implemented in December 2004, whereas the destage of design and implementation
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started in January 2005 and in February 2005 réspbg this second stage completed in
January 2006, when it witnessed the establishmfetiiteolnternet and websites, and now the
library includes about 200,000 files. The third dast stage of testing and verification is still
on going. To facilitate the implementation procetb® Ministry conducted training
programmes on network administration for 70 trasrfeom different Sudanese universities to
train them in the different fields related to masagnt and administration of the networks in
their universities. The electronic information netks and connection was implemented by
DATANET Company; the first stage enables 30 uniitiess and higher education institutions
in Sudan to be electronically connected to theraémetwork in Khartoum University. The
design of the networks not only allows direct exay of information between Sudanese
universities through the Internet, but also offspecial contact addresses (IP numbers) for
each university to enable them to host their owhsite and offer the electronic services of e-
mail and electronic publications. For more detaileut SUVL see Figure 6 below.

Figure 6- Sudanese Universities Virtual Library (SWL) Process Diagram
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% See Sudanese Universities Virtual Library (SUMitip://www.suvl.edu.sd/content_1/about.htm
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In addition to the Sudan Ministry of Higher Eduoats efforts, the Sudanese universities in
Khartoum, Sudan, Juba, Ahfad and Computerman hatableshed ICT or computer and
network centres to meet the multiple ICT needgHeir universities. For example, Khartoum
University established the computer and informaticentre that was recently named
Information Technology and Network AdministratiofifJA) to meet the institution’'s
multiple ICT needs; it implemented several inittas using ICT to promote knowledge and
academic work in the university. For instance,ubke of ICT enables Khartoum University to
offer free access to Internet that not only faaiés building internal networks inside the
university and facilitates internal connectionswvien staff, but also facilitates external
connections with other institutions in Sudan andhwbother regional and international
institutions. Moreover, more recently, the use 6fTIenabled the ITNA in Khartoum
University to offer a website for the University #fhartoum’s online publications and
documents. The University Electronic CollectionsE@) includes the electronic theses,
dissertations and electronic books in differentigitnes; both these services are available
only from within the university campuses. Moreovére use of ICT enables the staff
members from different faculties in Khartoum Unsigy to use the ICT facility to register
and to offer new courses to include many differgistiplines. Now, the university online
course categories include not only scientific ¢iboes such as Medicine, Medical Laboratory
Services, Animal Production, Agriculture, Scien¢€hemistry and Physics), Mathematics
(Computer and Mathematics) and Engineering (Chdnaind Electrical), but also include
other disciplines such as Arts (Arabic Languagéydation and University Requirements.

In addition the use of ICT enables Khartoum Uniitgrio offer online courses on
Intellectual Property Rights (IPR) in collaboratiovith the Distance Learning Program,
WIPO Academy, World Intellectual Property Organiaat(WIPO). It enables the provision
of distance learning education and training prognas in intellectual property and creates
awareness to promote and disseminate knowledgetaétieictual property. By using ICT
Khartoum University has embarked on an ambitiougerdistance learning programme of
‘Training of Trainers’ to train 40 academic staféembers drawn from various faculties of the
university; for instance, 24 staff members werdngd on diverse issues pertaining to
intellectual property for an intensive six monthucse to serve as trainers of Intellectual
Property in their respective faculties, upon thecsssful completion of the course and
certification by the WIPO Academy. The course catéd in both online and face-to-face
classes, indicates successful use of ICT in Khartbbniversity to conduct a distance-online
course in cooperation with international institasgqWIPO).

Moreover, the use of ICT has enabled the UniversityKhartoum, Faculty of
Engineering and Architecture, to establish the ®&udartual Engineering Library

Sustainability Knowledge Network (SudVEL-SKN). Is ia pilot project supported by



The Use and Economic Impacts of ICT in Sudan Oct8be2011 Page 86

UNESCO in partnership with many international ingds and organisations including the
Australian Virtual Engineering Library (AVEL-SKN)World Federation of Engineering
Organisations (WFEO), Sustainable Alternatives NekwSANet) and the Foundation Ecole
d’'Ingenieurs (EPF) through the International Inggtof Women in Engineering (IIWE). The
objective of this project is preparing and estdidtig a website on ‘Virtual Library on
Engineering for Sustainable Development’ as a ppobject. The existing data and
information in the field of engineering and sustile development is transformed into a
digital form and stored in this virtual library. iBhdigital library is intended to be part of the
learning environment for the Faculty of Engineeritig library aims to develop as part of the
information network of the University of Khartouto, provide both easy and efficient online
access and international online access to infoonand knowledge by students, researchers
and academic staff. The SudVEL-SKN also aims tovideo Sudanese contributions to the
UNESCO/WFEO Virtual Engineering Library for Sustite Development and contribute to
the Proposed Sudan National Digital Library. THedry aims to be a part of the learning
environment for the Faculty of Engineering and Atetture containing both internal sources
and a selection of international materials. Thggmtowvas conducted and implemented in two
phases from December 2003 to February 2004. The ghiase of the project involved the
development of a ‘Bibliographic Level' prototypersien of SVEL-SKN including research
material and directories of institutions and expeTthis involved the integration of existing
databases, further selection of relevant internatiocontent, development of the web-
interface and usability testing. The second phdsth@® project focused on the increased
digitisation to ‘Full Text' of the extensive libsaof hardcopy research material and thesis
reports held by the Faculty of Engineering and Aetture. For more details about SudVEL
see Figure 7 belo.

Figure7- Sudan Virtual Engineering Library (SudVEL) Process Diagram
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%, See Sudan Virtual Engineering Library Sustainabihowledge Networkhttp://www2.uofk.edu/SudVEL/Contents/reports.hthkccessed:
11 May 2009.
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Furthermore, more recently, the use of ICT enatiled TNA in Khartoum University to start
the implementation of online or electronic registna of students. A questionnaire aiming to
examine from the students’ perspective the vigibilvalue and effectiveness of the new
system of online or electronic registration thas baen implemented in some of faculties in
Khartoum University was distributed amongst 1,00flarand female students in the Faculty
of Engineering. The results of the questionnaidicate that about 30.2% of the students
praised the new online or electronic registratigstam and indicated that the new system is
good and effective because it offers many facfliiad it is relatively easy to use compared to
the old and traditional registration system. Thalifigs of the questionnaire indicate that
about 26.1% of the students indicated that the oieime or electronic registration system is
satisfactory, but it needs some improvements irfub@e to remove and deal with all errors
and mistakes that accompanied its applicatiorsifirist year. The results of the questionnaire
indicate that about 43.7% of the students inditizéethe new online or electronic registration
system is unsatisfactory mainly because of thenieeherrors and mistakes that accompanied
its application and the delay it caused for thestegtion process for many of thémThis
implies that ICT facilitates connection, transfotioa and transfer of knowledge in Khartoum
University, as a case study of Sudanese univesgsitie

Moreover, the Sudan University of Science and Teldgy (SUST) established its
Computer Centre in 1992 to provide excellent ariibke services to satisfy the need for
ICT, which had evolved and applied to all universéctivities. The Computer Centre
contributes to improve the performance of SUST bipmating the university systems and
providing outstanding services to all the departimamd units of SUST by providing suitable
hardware equipment and networks, developing soéivegplications, training the staff and
providing innovative technical solutions. Duringetlast decade the Centre built a suitable and
solid ICT foundation by introducing the challengimgrastructure, and by training the ICT
staff to manage ICT activities. The Centre usesdh&taff along with the academic staff
members of SUST to provide solutions and consulkkgrend to build strategic relations with
the governmental and non-governmental organisatibhe Centre offers the university a
computerised environment that enables it to achiévemission, i.e. to enable a good
environment for scientific production and innovatidts main objectives include promoting
IT inside the university, rendering computer andsBrvices for the university, taking into
consideration the technological development whilmanifested in training and networks
and promoting atmosphere of IT in the universitp@ying the university with computer sets
and IT in addition to assembling and maintainingnth providing consultancies and preparing
feasibility studies for the technological projedtside and outside the country, rendering

57 See Khartoum University Engineering Associatioieiific Secretariat Magazine (April, 2009), p. 3
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software services and unique database processnggetning typing and computer design
services for the university and other instituti@msl producing identification cards for both
the university employees and students. MoreoverQéntre has extended its activities in the
fields of IT through cementing relations with instions and ministries. The Centre includes
a number of technical, developing and administeatiepartments. For example, the software
department plays a pioneering role in promotingknmecause software helps access, keeping
and confidentiality of information. Consequentliietdepartment is establishing specialised
systems and programmers for bodies inside anddsutbie university besides preparing a
database. The networks and technical support deeattincludes the technical support unit,
which provides both the university and the Centrh womputer sets as well as assembling
and maintaining these computers for the univerdhg, teaching staff and the contractual
bodies. The networks unit is assigned to intermal external networks by connecting the
different campuses of the university because nddsvaare considered to be the real
infrastructure for technology applications, furtmere, the unit is designing and developing
websites, in addition to providing feasibility stesl for projects related to networks. The
training department is one of the most importantsuaf the Centre because it trains and
qualifies people, who are considered the dynamicefofor all activities. The unit is
responsible for awarding International Computervibg License(ICDL) for qualified
individuals as well as eliminating computer illéey for the university leaders. The research
and development department unit is responsibleféasibility studies related to the IT
projects prepared by the Centre for the differestiiutions and ministrie¥.

Moreover, the University of Juba has establisher Gollege of Computer Science
and Information Technology; although comparativgtung, computer science has had a
major impact on daily life during the last decadesl its impact has perhaps been more
significant and more pervasive than that of marheodisciplines. The University of Juba
aims to contribute to the increasing and dominasiwgreness amongst the government and
private sector in Sudan of the importance of compstudies as a strategic contribution
towards the promotion of human resources, throtaghihg on modern technologies linked to
computer application, whether in hardware or soféwalhe University established its
Computer Studies Centre (CSC) in July 1996, whigs wpened with the latest technical
specifications. Its main aim was to meet the pecattiequirements for short and intermediate
training courses for government and private instits as well as individual applicants. Since
then, the CSC has developed courses which aim ddupe graduates with expertise in
programming and indepth knowledge of the methodslied in performing computations
and processing data with computers. Following therdase in the demand for computer

% See the Sudan University of Science and Technd®G\sT) website:http://www.sustech.eduAccessed: 12 May 2009.
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graduates, the College of Computer Science andnhaion Technology has been established
as an extension of the already existing programfrtbeo CSC. The main objectives are: to
meet the need of labour market in the areas ofvaoft and hardware; to provide students
with the knowledge and skills in computers to eaablem to succeed in their future life no
matter in what field of work they enter; and to jreg with the tremendous development in
the area of computers and information technof8gy.

In addition, the Ahfad University for Women (AUW)stablished its Computer
Sciences Unit (CSU) to promote the role of ICT fve tproduction of knowledge in the
university. The first computer experience withinfadh was in 1985, when a training network
was donated by the French government. After thatescomputers were donated to Ahfad by
various organizations, including IBM, WHO and UNDFhey were used mainly for word
processing and training students. This early statative to the rest of Sudan, gave Ahfad
University some experience with computers and the@s. The university realised that soon
computer experience would be important for its gedds and give them a better chance to
find work if they have computer skills. The need 6 arises because of many reasons, for
example, university staff studying abroad foundlifficult to match research requirements
without computer skills and often had to underganing programmes. In addition, many
administrative duties within the university werendomanually resulting in errors and data
losses. Moreover, data was kept in paper fileseawh staff member had their own way of
recording information. Exchange and retrieval afeslinformation took a very long time. For
these reasons, the CSU was approved by the academid in December, 1994. Its main
objectives could be summarised as follows: to tdaath staff and studentsn various
computer applicationdp create, operate and develop the university datd) to promote,
develop and maintaicomputer abilityof the university both in software and hardwanegto
help in the university press. Regarding activiaesl services, the CSU provides services for
all the university schools and units on variouseatp of computer application. This range
includes the initial installing of a new computieelping in presentations and other computer-
assisted activities. In fact CSU services sometimdend to other educational and non-
educational institutions outside the university.abfdition the CSU contribute to training of
staff and students of the university. As for stedfning, most if not all of the university staff
members, have been trained at the CSU, regularingaiprograms are held each year to
update trained staff and initiate newly appointadso The training programme is divided into
three stages, the first stage takes about 20 hilrsecond stage 15 hours and the third stage
takes 6 hours. The training programme includesfaiewing stages and topics: Stage One
includes introduction to the computer; word prooggssoftware; and spreadsheets. Stage

%9 See Juba University websitetp://www.juba.edu.sd/Accessed: 12 May 2009.
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Two includes: statistical software packages (SR&Sashers); and Internet techniques. Stage
Three includes: scanning techniques; presentatiftware (PowerPoint and others); and
computer-aided education. As for student trainthg,programme began in 1996 for the third
year of the School of Organizational Managemeni.987 the CSU started to offer courses to
the Ahfad Primary School. The School of Health Bcés was included in the training
programme in 1998. Currently all the university dgots have the chance for training
according to the timetable set by the Staff andi&tu Training Lab (SSTL) tutor and the
head of the unit. The SSTL trains more than 50@esits from various schools of the
university and students from Ahfad Primary Sch&d®$) annually. Both undergraduate and
postgraduate students are included in the traipingrams. The training programme includes
the following topics: introduction to computers;ings Windows; word processing software;
spreadsheets; and Internet techniques. In additienCSU provides computer instruction to
its staff members on different computer techniguregooperation with other institutions,
local and international. The CSU also helps with dihganisation of the university databases,
which now include the academic, the financial, libeary, the digital images and the slides
databases. For example, the academic databasdeasdill information concerning academic
results of the university students. It is centelisn the main server and accessed by staff
members from all schools. The financial databastides financial information concerning
students, staff and university bodies. The librdatabase currently includes information
about all the books in English held by the AlHafédatary. The digital images database was
established in the academic year 1998/99. It ireduscanned photos and documents from
various sources. These digital photos are usegriegentations as well as made available to
the use of staff and students in the universityamt. The slides databageoject was
launched during the academic year 1999/2000, tasrenow more than 200 slides in the
database and processing is still on going. The @Sso responsible fahe promotion of
computer capacity of the university, developing @®U infrastructure and maintenance of
the university hardware and software. This partceoms response of the CSU workshop to
various complaints, troubleshooting for photocopiand consumables, computers and their
accessories, spare parts and telephone repairgidifgp technical support for university
academic and administrative staff; in this respleetCSU, is continuously advising university
bodies, staff and students about their computeblpnas. These include network problems,
software problems and hardware problems and opgr#itie telecommunication system; the
CSU has the obligation to maintain all telecommati@n problems including installing new
lines and repairing old ones. This was not oridynphrt of the CSU main objectives. It came
into the CSU’s responsibility because the CSU vesinitiator and the supervisor for the
installation and operation of the telecommunicat@twork system. The CSU also uses the

telecommunication network to expand its computéwaek. As for the work groups the CSU
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has five full-time staff members divided into formmmittees or work groups including: the
Network and Systems Committee that is responsible aksembling, following up and
maintaining the network; the Integrated Systems Qitae that is responsible for all the
university databases, financial, academic, librding Maintenance and Supply Committee
that works for the maintenance of the programmes systems and the supply of all the
needed spare parts for all the university; andTitaéning and Information Committee that is
responsible for training of staff and students $e the Internet and CDs effectively. As for
the facilities offered, the CSU has four officesldhree labs. These consist of: the CSU head
office, which also includes the main servers; tf&UCworkshop; the CSU store; and the
telephone switchboard office. The three labs comdishe following: The staff and students
training lab (16 workstations) located at the buidd of the School of Organizational
Management; the Information Centre (15 workstadidosated in the basement of AlHafeed
Library; and the Computer Skills Training Lab (1®nkstations) located at the building of
School of Medicine. Plans for development includeseloping the capacity for additional
training of the staff and students of the univgrsibtroducing academic staff to available
software and hardware; acquirirapnd introducing existing teaching software in vasio
academic fields related to AUW; encouraging acadestaff to develop, in cooperation with
the CSU, computer based course contents that candi@ble to student through university
intranet; training in the library system; develomining programmedor schools; and
introducing the studentto available computer based courses in the uniyer§l also
facilitates inquiries about suitability of manugts and communication for publication of
suitable manuscripts on topics affecting women enaloping countries or contributions of
women to rural and national development. Articlas e submitted in electronic form for
review and publication at Ahfad Journal, Women @hénge’®

Since its inception in 1991, the ComputerMan Ursitgr(CMC) heralded a new era
of technological studies at the higher educatiorellén Sudan. The university established
itself as a prime source of skilled ICT studentd as a prime source of skilled computer
scientists, information technologists and competggineers, all of whom are timely needed
by the country, to cope with the tremendous growthcommunication and information
technology as well as the global trend of speatibm and development in the ICT
technologies. CMC strives to maintain its pionegniole and excellence in the dissemination
of quality education through both traditional andilme computer and ICT-based learning and
teaching methods. CMC e-learning core strategidspaticies include the following: provide
high-quality e-learning opportunities for studeatsl establish a reputation for the provision
of excellent, varied and innovative e-learning semthing methods; develop and disseminate

0 See Ahfad University websithttp://www.ahfad.org/computer_unit.htriiccessed :10 May 2009.
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relevant best practice in e-learning and teachinghéet challenging standards; continue to
develop processes for monitoring and evaluatingeffectiveness of e-learning in all subject
areas to achieve consistency of standards; enoauesgarch into e-learning and teaching so
as to ensure that the learning strategies employele university are apposite and effective;
provide a forum through university and faculty ldag and teaching committees, to monitor
and promote e-learning and teaching techniques taobnologies, to ensure effective
dissemination of these across all disciplines, anset measurable targets for improvement;
identify and support the effective use of inforroattechnologies and digital resources to aid
the process of e-learning and teachifige facilities offered by CMC includes an e-leamnin
unit and library; the library offenemote access to information resources that arémibed

to the in-house collection since the library haseas to wider resources, e.g. Encyclopedia of
Life Science and Support System (EOLSS), whichnisekectronic database of UNESCO.
Internet is available for all patrons for use fadecharge. In addition the library is using a
Library Information System (LIS) known as WINISISyhich is a UNESCO product.
WINISIS is an arabised and integrated system tbedramodates all library operations. The
library offers an On-line Public Access Catalog@PAC): all the library holdings are
entered in the LIS as a bibliographic databasercBsay and browsing is accessible from
within the campus or remotely since the LIS is voalsed”

7.3 The effect of ICT on knowledge: ICT opportunites and challenges for
connection and knowledge

The results of the university survey indicate tnérnet facilitates connections, networks and
communication inside the institutions, with otherstitutions in Sudan, with regional
institutions and with international institutionsh& importance of the effect with regards to
connections varies from all public and private @nsities academic teaching staff, support
staff and students' perspectives, as we explaowbgee also Table 35 below).

For example, from all the universities’ academicteng staff's perspective, Internet
facilitates connections, networks and communicaitiside the institution, this is followed by
equivalent effect in facilitating connections wititernational and with regional institutions
and finally, the effect in facilitating connectiomgth other institutions in Sudan is also
mentioned, but somewhat surprisingly with somewleas importanc& From the public
universities’ academic teaching staff's perspectiveernet facilitates connections with
international institutions, and similarly conneai$o networks and communication inside the
institution , this is followed by connections witbgional institutions and finally with other

institutions in Sudan respectivelyWhereas from the private universities’ academachéng

"' See Computerman university websh#p://www.computerman.eduhccessed: 10 May 2009.
2 As indicated by 73%, 70%, 68% and 58%the respondent all universities academic stsfpectively.
3 As indicated by 74%, 70%, 68% and 58% of respohdeblic university academic staff respectively.
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staff's perspective, Internet facilitates connetgjonetworks and communication inside the
institution, this is followed by connections withgional institutions, connections with other
institutions in Sudan, and finally connections wittternational institutions respectivel.
From the support staff's perspective, Internet lgighcilitates connections, networks and
communication inside the institution, which is reglthan the equivalent effects in facilitating
connections with other institutions in Sudan andnations with regional and with
international institution§ From the students' perspective, Internet facdggatonnections,
networks and communication inside the institutiomd aconnections with international
institutions, but somewhat surprisingly it is wgbmewhat less importance than the higher
equivalent effects in facilitating connections widther institutions in Sudan and connections
with regional institutior{®

One interesting observation from our findings istttboth public and private
universities agree on the important value of Ingeffior facilitating connections and internal
networks inside the institutions. The importanced aralue of Internet for facilitating
connections and internal networks inside the mgtibs is higher in the private universities
compared to public universities, which may not bgssing in view of the fact that private
universities most probably have developed and owrenfavourable ICT infrastructure and
manage to provide more facilities and thereforeoaentonducive environment for promoting
good connections and internal networks. Anothegrpretation is that promotion of internal
connections and networks is probably used by privativersities to compete with other
universities to attract more qualified academicchhég staff, support staff and qualified
students. Another interesting observation from findting is that both the support staff and
students agree on the fact that the effect of tiernet in facilitating external networks is
equivalent regardless of the nature of the diffeexternal institutions. However their points
of view differ in the fact that the support stafilwe the effect of Internet in facilitating
internal connections and networks higher than tkeereal networks, whereas, students
present an opposite point of view and value thecefbf Internet in facilitating external
connections and networks more than internal netsvorkis result is plausible in view of the
fact that support staff most probably are more eomed with internal connections inside their
institutions, whereas students most probably areaemiaterested in broadening their
connections, namely external connections with otheernational, regional and local
institutions in Sudan. From the students' perspedirong connections and networks with
external institutions are probably required forr@asing and enhancing educational, learning

and research skills for students.

" As reported by 81%, 71%, 65%, 59% of respondemata university academic staff respectively.
> As indicated by 80%, 60%, 60%, 60% of the respahdupport staff respectively.
78 As reported by 65%, 69%, 69%, 69% of the responsteents respectively.
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Table 35- The effect of Internet in facilitating canection, networks and communication

All Public Private Students Support staff
Inside the institution 73% 70% 81% 81% 80%
with international institutions 70% 74% 59% 80% 60%
with regional institutions 68% 68% 71% 86% 60%
with other institutions in Sudan 59% 58% 65% 86% %60

Source: Own calculation based on the Universityey(2009).

Figures 8-9 Internet and facilitation of internal and external connection, networks and communication
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7.3 ICT (Internet) impacts: opportunities and chdlenges

The results of the university survey indicate thhain all the universities’ academic teaching
staff, support staff and students' perspectivesrhet leads to several positive impacts,
opportunities and advantages, but also leads ter atiegative impacts, challenges and
difficulties. This section explains first the opporities and advantages and then the
challenges and difficulties (see also Tables 3&&dw).

7.3.1 ICT (Internet) opportunities and advantages

From all the universities’ academic teaching statfpport staff and students' perspectives
Internet leads to many positive impacts, opportesiand advantage¥he most important
advantage is related to the use of Internet fali@ing connection and transformation and
enhancing the production, creation and transfdmofvledge and includes increasing digital
knowledge for academics and researchers by findiiogmation that was earlier not available
or accessible, a rapid quantitative (in number) quaitative (efficiency and speed) increase
in transferring available information. In additiomlevelopment of a new model for

disseminating and distributing electronic inforroati where the information moved towards
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the user, increasing creation and transfer of kadgé and increasing free access to
electronic publications for academic purpoggther opportunities and advantages are viewed
differently by different groups, as we explain bel(see Table 36 below).

From all the universities academic teaching stgi€sspective the Internet provides
many opportunities and advantages for facilitatiognnections and transforming and
enhancing the production, creation and transferkobwledge. For instance, the top
opportunities and advantages include increasingtatliknowledge for academics and
researchers by finding information that was earfieither available nor accessible, rapid
quantitative (in number) and qualitative (efficignand speed) increase in transferring
available information, increased possibility ofroduction of research outside academic
fields, creation of linkages and contact betweeopfe with common interests in different
activities related to increase of knowledge andettgyment of a new model for disseminating
and distributing electronic information, where théormation moved towards the usérn
addition to increased creation and transfer of Kadge, encouragement and increased
process of integration in world and internationabwledge and increased free access to
electronic publications for academic purpo$eBther advantages are increased possibility of
digital and electronic dissemination of old docutsemot only for dissemination of scientific
culture, but also for preserving original and rdoeuments and preservation of heritage for
future generations, development of social capgbditd so acquisition of knowledge and
learning new skills from others, saving of time ag@ky performance of work related to
production and transfer of knowledge and facildapgeparation of unlimited copies with
cheap prices in the Internet instantaneously witladiecting the quality with the possibility
of rapid transferring copies to any place in theld& In addition to improved intellectual
capacity that was earlier not available, introduttof change in the role of workers in the
libraries from the traditional roles in the tradital system to the new role to advise users for
the use of electronic data, information and docusjeencouraged knowledge about other
cultures and increased integration of higher edoicaind research sector in implementation,
assessment and regulation of ICT seftdn addition to increased use of long distance
learning, training and education, facilitated iclwotion of the world for production of
knowledge and academic works conducted by Sudamgsmjuction of the use of new ways
and modern techniques for improving quality andcifficy of education and scientific
research and introduction of important change ¢hrieques and technologies of distribution,

dissemination, evaluation and storage of data afuirhation electronically or digitall§* In

" As indicated by 100%, 100%, 99%, 99% and 99% efréspondent all universities academic staff reapy.
8 As reported by 97%, 97%, and 96% of the responalénniversities academic staff.

9 As indicated by 96% of the respondent all univgracademic staff.

8 As reported by 95% of the respondent all univgmitademic staff.

8 As indicated by 93% of the respondent all univgracademic staff.
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addition to introduction of change in the role iir&ries by the use of the digital documents,
facilitated contact between academic teaching staffeagues and students in academic
institutions and increased possibility of electmdissemination of academic documents and
for commercial benefit¥ Furthermore, facilitated transfer of protected enats in the
Internet and facilitated digital networks and trse wf materials across boarders and reduced
monopoly in creation of knowledge earlier dominabduniversities and researchétdn
addition to introduction of change by reducing tise of written paper, reduced need for the
users to go to a library or documentation centrieatee direct access to information/data and
facilitated management of Intellectual Propertigghi®s (IPRs) and preventing piratyy.

From the support staff's perspective the top opputies and advantages, include
increasing digital knowledge for academic and nesess by finding information that was
earlier not available or accessible and rapid dtaive (in number) and qualitative
(efficiency and speed) increase in transferringilalbke information, improved intellectual
capacity that was earlier not available. In additio the development of a new model for
disseminating and distributing electronic inforroati where the information moved towards
the user, increase creation and transfer of knayeedhcreased the use of long distance
learning, training and education, reduced monopiolycreation of knowledge earlier
dominated by universities and researchers, incdeagssibility of electronic dissemination of
academic documents and for commercial benefits inogkased free access to electronic
publications for academic purposes. Beside introdnoof important change in techniques
and technologies of distribution, dissemination,aleation and storage of data and
information electronically or digitally, introduct of change in the role of libraries by the
use of the digital documents and introduction cdraje in the role of workers in the libraries
from the traditional roles in the traditional systé& the new role to advise users for the use of
electronic data, information and documents. Crelitddge and contact between people with
common interests in different activities relatedrtorease of knowledge and saving of time
and easy performance of work related to produchiod transfer of knowledge. Encouraged
knowledge about other cultures, developed socigéloidity and so acquisition of knowledge
and learning new skills from others and reducedniied for the users to use the services of
information professional to have direct accessnformation/data. In addition, it facilitated
management of Intellectual Properties Rights (IPBs§l preventing piracy, facilitated
preparation of unlimited copies with cheap pricetlie Internet instantaneously without
having affecting the quality with the possibility rapid transferring copies to any place in the

world and facilitated transfer of protected materia the Internet and digital networks and

8 As indicated by 93% of the respondent all univgracademic staff.
8 As reported by 92% and 91% of academic stafflithal respondent universities.
8 As reported by 86%, 83%, 83% of the respondentrallersities academic staff respectively.
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the use of materials across board@fghis is followed by introduction of the use of nexays
and modern techniques for improving quality andcefficy of education and scientific
research and increase integration of higher edutatnd research sector in implementation,
assessment and regulation of ICT sector. Incregsedibility of introduction of research
outside academic fields and increase possibilitgligital and electronic dissemination of old
documents not only for dissemination of scienttfidture, but also for preserving original and
rare documents and preserve of heritage for fugseerations. In addition it facilitated
introduction of the world for production of knowlgel and academic works conducted by
Sudanese, encouraged and increased process ofatidegin world and international
knowledge, facilitated contact between academichieg staff colleagues and students in
academic institutions and reduced the need fousises to go to a library or documentation
centre to have direct access to information/&fatand finally to a lesser extent facilitated
introduction of change by reducing the use of writpapef!

From the students' perspectives the top advantaggopportunities include rapid
quantitative (in number) and qualitative (efficignand speed) increase in transferring
available information, improved intellectual caggdhat was earlier not available, increased
digital knowledge for academic and researchersimgirfg information that was earlier not
available or accessible and introduction of the eflsaew ways and modern techniques for
improving quality and efficiency of education andiestific researc® In addition to
increased creation and transfer of knowledge, asmd integration of higher education and
research sector in implementation, assessment emqdation of ICT sector and increased
possibility of introduction of research outside @eaic fields, introduction of change in the
role of libraries by the use of the digital docuttiseand increased possibility of electronic
dissemination of academic documents and for comialebenefits.®® This is followed by
development of social capability and so acquisitidrknowledge and learning new skills
from others, reduced monopoly in creation of knalgke earlier dominated by universities
and researchers, introduction of important changetdchniques and technologies of
distribution, dissemination, evaluation and storafelata and information electronically or
digitally, increased free access to electronic jpakibns for academic purposes and facilitated
introduction of the world for production of knowlgel and academic works conducted by
Sudanes&’ In addition to encouragement and increased promesgegration in world and
international knowledge institutions, encouragedwedge about other cultures, creation of

linkage and contact between people with commorraste in different activities related to

% As indicated by 80% of the respondent suppoft sta

8 As reported by 60% of the respondent support. staf

8 As indicated by 40% of the respondent suppoft sta

8 As reported by 100% of the respondent students.

8 As indicated by 100% of the respondent students.

% As reported by 96%, 95%, 95% 95% and 95% of tepardent students.



The Use and Economic Impacts of ICT in Sudan Oct8be2011 Page 98

increase of knowledge and facilitated contact betwacademic teaching staff colleagues and
students in academic institutiofsin addition to increased use of long distanceniear,
training and education, development of a new mddeldisseminating and distributing
electronic information, where the information mouesvards the user, increased possibility
of digital and electronic dissemination of old domnts not only for dissemination of
scientific culture, but also for preserving oridiremd rare documents and preservation of
heritage for future generatioffsin addition to introduction of change in the rofleworkers
in the libraries from the traditional roles in tlraditional system to the new role to advise
users for the use of electronic data, informatiod documents, saving of time and easy
performance of work related to production and timnsf knowledge® Moreover, it also
facilitated preparation of unlimited copies witheelp price in the Internet instantaneously
without having affecting the quality with the pdsiBty of rapid transferring copies to any
place in the world and facilitated transfer of pated materials in the Internet and digital
networks and the use of materials across boatdémsaddition, it also reduces the need for
the users to go to a library or documentation eetdrhave direct access to information/data,
facilitates management of Intellectual Propertiagh® (IPR) and preventing piracy and
introduction of change by reducing the use of emitpaper®

One interesting observation from our findings istttboth public and private
universities agree on the importance and valuentgrhet for providing many opportunities
and advantages for facilitating creation and transéf knowledge in the Sudanese
universities. The importance and value of Interfogt providing many opportunities and
advantages for facilitating creation and transférknowledge is higher in the private
universities compared to public universities, whichy not be surprising in view of the fact
that private universities most probably have dgwetb and owned more favourable ICT
infrastructure and managed to provide more fagflitiand therefore more conducive
environments for providing many opportunities amiyantages for facilitating creation and
transfer of knowledge. Another interpretation isatthpromotion of opportunities and
advantages of Internet for facilitating creatiom aransfer of knowledge is probably used by
private universities to compete with other univisi in attracting more qualified academic
teaching and support staff and qualified studértis. only exception is that the importance of
the Internet in improving intellectual capacity thigas previously not available, is indicated
as higher from the public universities’ perspecto@mpared to the private universities’

perspective. Somewhat surprisingly regarding thgoitance of Internet in increasing

° As indicated by 95% 95%, 95% and 95% of the redpohstudents.

92 As indicated by 91% of the respondent students.

9 As indicated by 91% of the respondent students.

% As reported by 91% of the respondent students.

% As reported by 86%, 82% and 65% of the responstenients respectively.
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integration in the world and international knowledgstitutions is that the private universities
value it higher than the public universities. Tisisurprising probably because the majority of
the public universities are older and have alreadyablished good repetitions and
relationships with the world and international kiedge institutions, whereas the majority of
the private universities —probably except Ahfadre &elatively young and only recently
started to build repetitions and relationships witle world and international knowledge

institutions.

Figures 10-12 The impacts of aster of knowledge

add fa

100%%  100%%

SO

8% o70r osor 100% 10094 100%% 10094 aeos

.
Y opug oas

)

o
2
B

20%  80%

[] O ]

50% [ | | | [ |

409 | | | || | |
- . -

30%
20%
10%
e
1] obgEF Tk lis kg £F Srate oty fF Sidents S ot st TE
1 staff Public staff Private staff Students Support staff

WDey elopment of a new model for disseminating and distributing electronic information to movetowards the uzer
Increase creation and transfer of knowledge
Increase free accessto electronic publications for academnic purposes

Internet and facilitaticon of Inarease Integration i world and Interanticonal Fnowledge
and inorease long disten ce learning, trainingand education

e I o o
122:;; STYh J— ST oma 1 100% % o594 -

20 AO%4

T

S0 0%

S 0%

4095

30%a

2 0%%

1000

0%

201 staff Fullic staff Priv ate staff Students Bupport staft

B Encourage and inareaseprocess of integration in world international knowledge
Increase theusze oflong distance learmmng, trammg and educaticn

Source: Own calculation based on the universityesu2009).



The Use and Economic Impacts of ICT in Sudan Oct8be2011 Page 100

Table 36- The impacts, opportunities and advantafjfee use of Internet in facilitating creatiordaransfer of knowledge

Internet opportunities/ advantages Al Public Private Students Support
staff staff staff staff

Rapid quantitative (in number) and qualitative iGéncy and speed) 100% 100% 100% 100% 80%

increase in transferring available information

Increasing digital knowledge for academic and redeas by finding 100% 100% 100% 100% 80%

information that was earlier not available or aside

Increase possibility of introduction of researchsale academic fields 99% 98% 100% 100% 60%

Create linkage and contact between people with caminterests in 99% 98% 100% 95% 80%

different activities related to increase of knovged

The development of a new model for disseminatind distributing 99% 98% 100% 91% 80%

electronic information, where the information motedards the user

Increase creation and transfer of knowledge 97%97%  100% 100% 80%

Encourage and increase process of integration iddwiaternational 97% 97% 100% 95% 60%

knowledge

Save of time and easy performance of work relategroduction and 96% 95%  100% 91% 80%

transfer of knowledge

Increase possibility of digital and electronic eissnation of old 96% 95% 100% 91% 60%

documents not only for dissemination of scientifidture, but also for
preserving original and rare documents and pres#rieritage for future
generations

Increase free access to electronic publicationadademic purposes 96% 95% 100% 95% 80%
Develop social capability and so acquisition of kiezige and learning  96% 95% 100% 96% 80%
new skills from others

Facilitate preparation of unlimited copies with apherice in the Internet  96% 95% 100% 91% 80%

instantaneously without having affecting the qualitith the possibility
of rapid transferring copies to any place in theldo

Encourage knowledge about other cultures 95%93%  100% 95% 80%
Improve intellectual capacity that was earlier agdilable 95% 97% 88% 100% 80%
Introduction of change in the role of workers ire tiibraries from the 95% 93% 100% 91% 80%

traditional roles in the traditional system to thew role to advise users
for the use electronic data, information and doaqumne

Increase integration of higher education and reseasector in 95% 93% 100% 100% 60%
implementation, assessment and regulation of ICTose

Introduction of the use of new ways and modern riegres for 93% 92% 100% 100% 60%
improving quality and efficiency of education ariesitific research

Reduce the need for the users to use the servicesm dnformation 93% 93% 94% 91% 80%
professional to have direct access to informatiata/d

Introduction of important change in techniques &edhnologies of 93% 91% 100% 95% 80%

distribution, dissemination, evaluation and storagé data and
information electronically or digitally

Increase the use of long distance learning, trgiaimd education 93% 92% 100% 91% 80%
Increase possibility of electronic disseminationacfidemic documents  93% 91% 100% 100% 80%
and for commercial benefits

Introduction of change in the role of libraries the use of the digital 93% 91% 100% 100% 80%
documents.

Facilitate introduction of the world for productiasf knowledge and 93% 93% 94% 95% 60%
academic works conducted by Sudanese

Facilitate contact between academic teaching staffeagues and  93% 93% 94% 95% 60%
students in academic institutions

Facilitate transfer of protected materials in thetnet and digital 92% 91% 94% 91% 80%
networks and the use of materials across borders

Reduce monopoly in creation of knowledge earliemuhated by 91% 88% 100% 95% 80%
universities and researchers

Introduction of change by reducing the use of eritpaper 86% 84% 94% 65% 40%
Reduce the need for the users to go to a libragooumentation centre  83% 81% 88% 86% 60%
to have direct access to information/data.

Facilitate management of Intellectual Propertiegh®& (IPR) and 83% 82% 88% 82% 80%
preventing piracy

Others 71% 71% 100% 75% 0%
N 80 63 17 26 5

Source: Own calculation based on the universityesu(2009).

7.3.2 ICT (Internet) challenges, problems anddliffies

From all the universities’ academic teaching staffpport staff and students' perspectives,
Internet leads to some other negative impacts, lestggs and difficulties.From all
universities’ academic teaching and support stp#ispectives the top problem related to the

use of Internet is the lack of or inadequate ragolaiget adequate for universities libraries to
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pay for access to scientific and technical infoiorgt author's rights and have licenses or
subscriptionsOther problems are viewetdifferently by different groups as we explain in
Table 37 below.

From all the universities’ academic teaching stafferspectives the top problem
related to the use of Internet is the lack of cadieguate regular budget adequate for
university libraries to pay for access to scienténd technical information, author's rights and
have licenses or subscriptiofisThis is followed by inadequate or lack of requitedhnical
skills, increased demand for technical and engingeeducation related to ICT and the
problem, lack of assessment policies and evalugbimgrammes, increased training and
knowledge for users to ensure relevant use of thetrenic information and increased
training for workers in the libraries to enable theo own adequate knowledge for the
electronic use and distribution of information dodredirecting information from producers
to users! Other difficulties include difficulty of distinatih between original and unoriginal
documents and risk for users to use wrong unrdiatformation and the problem of easy
change and adjustment of original documents and@tspon author's moral and financial
rights and impacts on hindering management of IRR preventing piracy for academic
documents when transferring adjusted unoriginaludwnts for user€ In addition to the
problem of lack of clear objectives and strategianping, increased worry of families
regarding children’s time wasted on Internet, SM&eo, welfare and entertainment
facilities, increased worry of institutions regargli waste of working time on Internet,
personal e-mail and use for personal purpdsés.addition to the difficulties of correcting
and controlling the digital and electronic docunseint digital and electronic libraries and the
problem of creating gaps (related to training aindrfcial ability to communicate) between
those who own and those who do not own the Intet@einology’® In addition to the
difficulties of high costs of acquiring licenses ficcess to electronic libraries for individuals
and institutions, difficulty of access to sciertgifind technical information for creation and
transfer of knowledge, difficulty of regular accégdnternet, problem of creation of isolation
for illiterate people who do not know how to use thternet® In addition to the limited and
lack of modern available references, poor availgbdr lack of services offered to users,
difficulties of preventing spy programmes and sgrefviruses, difficulty of overcoming the
problem of high costs paid for using informatiornifficulty of overcoming the problem of
copyrights and obstacle to dissemination and ughesfe source§? Other problems include

lack of enthusiasm for the use of Internet to imprand increase efficiency and promotion of

% As indicated by 96% of the respondent all univiEsiacademic staff.

97 As indicated by 94% 94%, 93%, 93%, 93% of the sasient all universities academic staff.
% As reported by 92% of the respondent all univissiacademic staff.

% As reported by 92% of the respondent all univiesiacademic staff.

100 As reported by 90% of the respondent all univiesiacademic staff.

11 As indicated by 89% of the respondent all unitirsiacademic staff.

192 As indicated by 88%, 87%, 86%, 86%, 85% of th@oeslent all universities academic staff.
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institutions of higher education and scientificeash due to limited electronic knowledge
and widespread electronic illiteracy, risk of sgke# electronic piracy, lack of access to
credit cards and lack of security in their useklat enthusiasm for electronic publications
and inadequate electronic capacity.

From the support staff's perspective, the top pwid related to the use of Internet
include lack of or inadequate regular budget foivensity libraries to pay for access to
scientific and technical information, author's tgjand have licenses or subscriptions and the
problem of access to scientific and technical imfation for creation and transfer of
knowledge. In addition to lack of clear objectiva®d strategic planning, lack of enthusiasm
for the use of Internet to improve and increaseieficy and promotion of institutions of
higher education and scientific research due tdatditnelectronic knowledge and widespread
electronic illiteracy and lack of access to creditds and lack of security in their use. In
addition to the difficulty of increased trainingrfaorkers in the libraries to enable them to
own adequate knowledge for the electronic use asttildition of information and for
redirecting information from producers to users #mel increased demand for technical and
engineering education related to ICT and diffi@dtiof preventing spy programmes and the
spread of viruse¥* Other problems include lack of enthusiasm for tetetic publications,
risk of spread of electronic piracy, difficulty ofercoming the problem of high costs paid for
using information and lack of assessment policies @valuation programmes. In addition to
difficulty of regular access to Internet, limitesichlack of modern available references,
difficulty of overcoming the problem of copyrightd obstacles to dissemination and use of
these sources, high costs of acquiring licenseadoess to electronic libraries for individuals
and institutions, creation of isolation for illisge people who do not know how to use the
Internet and increased worry of institutions on teasf working time of their workers on
Internet, personal e-mail and use for personal geep. In addition to the difficulty of
increased training and knowledge for users to enselevant use of the electronic
information, difficulty of distinction between ofital and unoriginal documents and risk for
users to use wrong unreliable information and eelsgnge and adjustment of original
documents and impacts on author's moral and finhnmihts and impacts on hindering
management of IPR and preventing piracy for acadeducuments when transferring
adjusted unoriginal documents for us€rsOther problems include, poor or lack of services
offered to users, inadequate or lack of the requtexhnical skills, inadequate electronic
capacity, difficulties of correcting and controllirthe digital and electronic documents in

digital and electronic libraries, creating gapslated to training and financial ability to

103 As reported by 82%, 81%, 81%, 79%, 73% of theardpnt all universities academic staff respectively
194 As indicated by 80% of the respondent suppoft sta
105 As reported by 60% of the respondent support. staf
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communicate) between those who own and those whmtlown the Internet technology and
increase worry of families regarding children’s teastime on Internet, SMS, video, welfare
and entertainments facilitie®’

From the students' perspective, the top probleaigélto the use of Internet is lack of
or inadequate regular budget for universities fiesato pay for access to scientific and
technical information, author's rights and haveniges or subscription¥. In addition to the
problem of access to scientific and technical imfation for creation and transfer of
knowledge, increased demand for technical and eegimy education related to ICT,
inadequate and lack of the required technical skahd difficulty of distinction between
original and unoriginal documents and risk for ssr use wrong unreliable informatithi.

In addition to increased training for workers i tibraries to enable them to own adequate
knowledge for the electronic use and distributioh ilmformation and for redirecting
information from producers to users, creating gapkted to training and financial ability to
communicate) between those who own and those wheotd@wn the Internet technology,
increase worry of families regarding children’s tealstime on Internet, SMS, video, welfare
and entertainments facilitié® Other problems are the lack of enthusiasm for use of
Internet to improve and increase efficiency andrmtion of institutions of higher education
and scientific research due to limited electronitowledge and widespread electronic
illiteracy and easy change and adjustment of calgdocuments and impacts on author's
moral and financial rights and impacts on hindenngnagement of Intellectual Properties
Rights (IPRs) and preventing piracy for academicudeents when transferring adjusted
unoriginal documents for user®. In addition to the lack of assessment policies and
evaluation programmes, difficulty of overcoming theblem of high costs paid for using
information, increased training and knowledge faens to ensure relevant use of the
electronic information, and increased worry of itegions regarding waste of working time of
their workers on Internet, personal e-mail and fasepersonal purposés Other problems
include lack of access to credit cards and lackeotirity in their use, creation of isolation for
illiterate people who do not know how to use théetnet and difficulties of preventing
programmes of spy and spread of viru$ésin addition to the difficulty of overcoming the
problem of copyrights and obstacle to disseminatind use of these sources, high costs of
acquiring licenses for access to electronic lilmsifor individuals and institutions, difficulty

of regular access to Internet and limited and latknodern available reference$.Other

106 As indicated by 40% of the respondent suppoft sta

17 As reported by 100% of the respondent students.

108 As reported by 96%, 95%, 95% and 95% of the resgoinstudents respectively.
109 As indicated by 95% of the respondent students.

10 As indicated by 91% and 90% of the respondentestiscrespectively.

1 As indicated by 90% of the respondent students.

12 As indicated by 89% of the respondent students.

13 As reported by 85%, 85%, 85% and 83% of the resgoinstudents.
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difficulties are lack of clear objectives and stgit planning, poor or lack of services offered
to users, the risk of spread of electronic piracgdequate electronic capacity, difficulties of
correcting and controlling the digital and elecioodlocuments in digital and electronic
libraries and lack of enthusiasm for electroniclfmations™**

One interesting observation from our findings isatttboth public and private
universities agree on several problems and chakemglated to the use of Internet that are
hindering the creation and transfer of knowledg8ulanese universities. The complaint about
most of these problems and difficulties and theimresponding implications is higher in the
private universities compared to public universiti€his is somewhat surprising in view of the
fact that private universities most probably haeweloped and owned more favourable ICT
infrastructure and managed to provide more faeditiand therefore more conducive
environments for meeting the challenges, solvirgy ghoblems and difficulties hindering the

creation and transfer of knowledge.

Figure13-17 The impacts of difficulties and probgefor the use of Internet in hindering creation @mdsfer of knowledge
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14 As indicated by 79%, 79%, 77%, 75%, 74%, 73% efréspondent students.
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Table 37- The impacts of difficulties and problemgor the use of Internet in hindering creation and tansfer of knowledge

Internet challenges/ difficulties All ) Public Private Students Support
staff staff staff
Lack of or inadequate regular budget adequate rforeusities libraries 96% 95% 100% 100% 80%

to pay for access to scientific and technical imfation, author's rights
and have licenses or subscriptions

Increase demand for technical and engineering ¢dnazlated to ICT 94% 92% 100% 95% 80%
Inadequate and lack of the required technicalskill 94%  95% 93% 95% 40%
Lack of assessment policies and evaluation progmsnm 93% 91% 100% 90% 60%
Increase training for workers in the libraries toakle them to own 93% 93% 94% 95% 80%

adequate knowledge for the electronic use and ildligion of
information and for redirecting information fromgglucers to users

Increase training and knowledge for users to enmlevant use of the  93% 91% 100% 90% 60%
electronic information

Lack of clear objectives and strategic planning 92%93% 88% 79% 80%
Increase worry of families regarding children’s ¢éiwwasted on Internet,  92% 93% 88% 95% 40%
SMS, video, welfare and entertainments facilities

Increase worry of institutions regarding waste abrking time on 92% 91% 94% 90% 60%
Internet, personal e-mail and use for personalqaep

Difficulty of distinction between original and unginal documents and  92% 93% 88% 95% 60%
risk for users to use wrong unreliable information

Easy change and adjustment of original documents iampacts on 92% 90% 100% 90% 60%

author's moral and financial rights and impacts bimdering
management of Intellectual Properties Rights (IRRJ preventing
piracy for academic documents when transferringistdfl unoriginal
documents for users

Difficulties of correcting and controlling the digl and electronic 90% 89% 94% 74% 40%
documents in digital and electronic libraries

Creating gap (related to training and financialigbto communicate) 90% 87% 100% 95% 40%
between those who own and those who do not own Ikernet

technology

Problem of access to scientific and technical imition for creation 89% 90% 87% 96% 80%
and transfer of knowledge

Difficulty of regular access to Internet 89% 88% 94% 85% 60%
High costs of acquiring licenses for access toteae libraries for 89% 91% 81% 85% 60%
individuals and institutions

Creation of isolation for illiterate people who dot know how to use  89% 91% 82% 89% 60%
the Internet

Limited and lack of modern available references %88 86% 94% 83% 60%
Poor or lack of services offered to users 87% 85% 93% 79% 40%
Difficulties of preventing programmes of spy pragraes and spread of  86% 87% 81% 89% 80%
viruses

Difficulty of overcoming the problem of high cospmid for using 86% 88% 82% 90% 60%
information

Difficulty of overcoming the problem of copyrighend obstacle to  85% 88% 75% 85% 60%
dissemination and use of these sources

Lack of enthusiasm for the use of Internet to imprand increase  82% 78% 94% 91% 80%

efficiency and promotion of institutions of higheducation and
scientific research due to limited electronic knesde and widespread
electronic illiteracy

Risk of spread of electronic piracy 81% 82% 76% 77% 60%
Lack of access to credit cards and lack of secinitiieir use 81% 82% 75% 89% 80%
Lack of enthusiasm for electronic publications 79% 76% 88% 73% 60%
Inadequate electronic capacity 73% 75% 65% 75% 40%
Others 100% 100% 100% 0% 0%
N 80 63 17 26 5

Source: Own calculation based on the Universityesy(2009).

7.3.3 The effect of ICT in the labour market andoowledge

Assessment indicates the importance effect of & af ICT in the labour market. For
instance, from all the respondents’ perspective gfifects of ICT in the labour market include
increased competition in production and cost esigdhe cost of labour and their quality,
besides the impact on the type and structure o fhlough both creating new jobs in the
labour market and destroying old jobs in the labmarket. In addition to the impacts on the
ways of doing jobs through the use of IT in doiogg and managing projects, cancelling and

reducing the concept of distance and changingdheept of work place (possibility of doing
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work in home). In addition to the impacts on edimatcourses (that lead to jobs with
changing contents) ways, patterns, techniques amestthrough increasing demand for
practical education at different levels, increasmgortance of training before and within the
job, increasing the role of IT-distance learningd afne possibility of re-qualifying in

accordance to changing needs in the labour maricethee rising unemployment problem. In
addition to the necessity of education after adggithe minimum level of basic knowledge
and the role of technology to respond to needgetial categories (people with disabilities

and underdeveloped education) respective(gee Table 38 below).

Table 38- Assessment of the importance of the effethe use of ICT in labour market

All Public Private  Students Support
staff

Increase competition in production and costs egfigdhe cost of 97% 96% 100% 100% 80%
labour factor and their quality
Impact on the type and structure of jobs through:
Creating new jobs in labour market 96% 95% 100% 95% 80%
Destruction of old jobs in labour market 86% 88% %81 86% 80%
Impacts on ways of doing jobs through:
Use of IT in doing jobs and managing projects 97% 8%9 94% 100% 80%
Cancelling and reduce concept of distance 95% 95% 4% 9  100% 80%
Change concept of work place (possibility of domayk in home) 88% 86% 94% 74% 0%
Impacts on education courses (that lead to job$ whanging
contents) ways, patterns, techniques and timesghro
Increase demand for practical education at diffelerels 97% 98% 94% 96% 40%
Increase importance of training before and withia job 96% 95% 100% 95% 80%
increasing role of IT-Distance Learning 94% 92% %00 100% 80%
Possibility of requalifying in accordance to chamgineeds in the 94% 92% 100% 95% 40%
labour market and facing the rising unemploymenbfam
Role of technology to respond to needs of specitdgories (people 93% 93% 94% 100% 80%
with disabilities and underdeveloped education)
Necessity of education during all life after acaqndgrminimum level 93% 93% 94% 95% 40%

of basic knowledge

7.4 Conclusions

This chapter focuses on the impacts of ICT in thenection, transformation, creation and
transfer of knowledge in Sudan as a case studyflofah countries. Section 1 presents an
introduction. Section 2 reviews the theoretical agmhpirical literature discussing the
significance and impacts of ICT as confirmed in tredogenous growth literature, in
particular, the role of ICT in connections, tramgfation and production of knowledge.
Section 3 explains the status and properties of d@flision in the knowledge production
institutions, notably universities in the Africamgion in general and in the Sudan in
particular, we show the importance of the use &f I€the Sudanese universities. Section 4
explains the data and methodology to examine tlgadats of ICT diffusion in introducing

transformation and production of knowledge in Sudsia case study of the African region.

115 As indicated by 97%, 96%, 86%, 97%, 95%, 88%, 99685, 94%, 94%, 93% and 93% of all respondent séaffectively.
As indicated by 96%, 95%, 88%, 98%, 95%, 86%, 98985, 92%, 92%, 93% and 93% of respondent publft Espectively.
As indicated by 100%, 100%, 81%, 94%, 94%, 94%, 9400%, 100%, 100%, 94% and 94% of respondent terigtaff
respectively. As indicated by 100%, 95%, 86%, 100®90)%, 74%, 96%, 95%, 100%, 95%, 100% and 95% spgardent
students respectively. As indicated by 80%, 80986880%, 80%, 0%, 40%, 80%, 80%, 40%, 80% and 40%esfondent
support staff respectively.
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Section 5 discusses the results on the impactheoluse of ICT in transformation,
production creation and transfer of knowledge arosversities in Sudan as a case study of
the African countries. Our findings in this chapéee consistent, agree with and add a new
African case study to contribute to the Africaed#ture on ICT, higher education institutions
and universities in Africa as we explain in Chafabove. Our results in this chapter verify
the fifth and sixth hypotheses in Chapter 1 abaveha importance and impacts of ICT in
facilitating the creation and transfer of knowledgeSudanese universities. Our results are
consistent with the results in theoretical and eicali literature. We show that the use of ICT,
namely Internet, facilitates connections, netwogksl communication inside knowledge
institutions, namely Sudanese universities, fad@#s connections with other institutions in
Sudan, with regional and international institutionsollaboration between Sudanese
universities and international universities, nomthestitutions and integration of Sudanese
universities in the system of global knowledge piitbn. Our findings support the
hypothesis that the use of ICT introduces ‘positiegative’ effects by providing
opportunities for the production, creation and ¢fan of knowledge, but simultaneously also
creating hazards to production, creation and temnsf knowledge in African, namely
Sudanese universities: the positive effect is edhgnaccess, production and dissemination
of knowledge, building connections and organisatiahanges; the negative transformation
is building disconnections for those who do notretitae knowledge and do not know how to
use ICT. Our results show that the most importdubatage related to the use of Internet for
facilitating connection and transformation and erdirag the production, creation and transfer
of knowledge includes increasing digital knowledgeacademic and researchers by finding
information that was earlier not available or asdas, rapid quantitative (in humber) and
qualitative (efficiency and speed) increase ingfarring available information. In addition to
development of a new model for disseminating astributing electronic information, where
the information moved towards the user and nobther way around, increased creation and
transfer of knowledge and increased free accessldctronic publications for academic
purposesOur findings indicate that the top problem relai@the use of Internet is the lack of
or inadequate regular budget for university litearito pay for access to scientific and
technical information, licenses and subscriptions.

From all the universities’ academic teaching staffipport staff and students’
perspectives the most important advantage relatdtiet use of the Internet for facilitating
connection and transformation and enhancing thedymtton, creation and transfer of
knowledge includes increasing digital knowledge &ademic and researchers by finding
information that was earlier not available or asdas, rapid quantitative (in humber) and
qualitative (efficiency and speed) increase ingfarring available information. In addition to

development of a new model for disseminating astriduting electronic information, where
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the information moved towards the user, increasedtion and transfer of knowledge and
increased free access to electronic publications afitademic purposedrom all the
universities’ academic teaching and support stp#ispectives the top problem related to the
use of the Internet is the lack of or inadequateilee budget adequate for university libraries
to pay for access to scientific and technical infation, author's rights and have licenses or
subscriptions.

Finally we show the rapid growth in the use of I@T Sudan; the use of ICT
facilitates transformation and connections in Sedenuniversities, enhances access to and
transfer of knowledge in Sudanese universities|lifaes integration into the global
knowledge and collaboration between internatiomalersities and Sudanese universities and
introduces some opportunities and challenges famnections and transformations in
Sudanese universities. The major policy implicafimm our findings is that it is essential for
policy making in Sudan and Sudanese universitiesnttance the use and impacts of ICT,
mainly by motivating the effective use of ICT foreation and transfer of knowledge,
enhancing quality and accumulation of human capital skill and offering adequate budget

for enhancing ICT in Sudanese universities.
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Chapter 8: Summary and Conclusions

This research provides an interesting indepth @dng analysis of demand for and economic
impact of ICT from the demand perspective and fiaublic-private perspectives in public
and private Sudanese universities. The aims ofrdsisarch is three fold: first, to examine the
status, pattern, structure, trend and determir@intise demand for ICT in public and private
Sudanese universities; second to investigate tbaoesic impacts of the uses of ICT, the
potential opportunities and challenges that ICExpected to create for public and private
Sudanese universities; and finally to explain toke of ICT in facilitating the production,
creation and transfer of knowledge in Sudanesecusiiies.

We fill the gap in the literature, since we examihe demand for ICT from public-
private perspective in Sudanese universities. Riffefrom earlier studies in the literature
that focuses on ICT from the supply perspectivepvezride a new and perhaps the first study
focused on ICT from the demand perspective, sine@xamine both the uses and impacts of
ICT in public and private Sudanese universitiese @dvantage and interesting element in our
analysis is that we present a more comprehensiaéysas from the demand perspective
concerning the use and impacts of ICT at the m&rel and we compare between public and
private universities. Another advantage is thatewemine from the demand perspective, the
use and economic impacts of ICT after integratimge different perspectives of academic
teaching staff, support staff and students. A nel@ient in our analysis is that we use a new
primary survey data at the micro level, which wéaaied from the university survey of Nour
(2009) which we distributed randomly amongst 13dividuals in 10 public and private
Sudanese universities located in Khartoum.

Chapter 1 gives a background and a brief genermvaaxw of the research problem
and briefly shows the importance, relevance, oljest hypotheses, and the general structure
of the research project. Chapter two presents taodinction and background to motivate the
research and explains some stylised facts, theandsgroblem along with other strategic
problems confronting economic development in Sudaection 1 explains that Sudan’s
economy has been characterised by low GDP peracapibme, presence of high rates of
poverty, unemployment and inequalities in resoustesring. But in recent years following
the increasing dependence on oil structural changthe economy improvement in the
economic performance and leads to sound economwetiyr Sudan turned from a low income
economy into a lower medium income economy accgrtiinthe World Bank classification
putting Sudan among the fastest growing economiésdrica (World Bank, 2008). Section 2
explains the status of ICT in Sudan; we show thathie recent years, Sudan has shown
growing telecommunication networks and Internevises but still has the most expensive

Internet service compared to other African and bigirg countriesWe show that UNDP-
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HDR (2007) data for 1990-2005 indicates the rapftusion of ICT: Internet is faster than
mobile and fixed telephone, the use of Internet hephone landlines in Sudan are higher
than Sub-Saharan Africa (SSA) and less than wdmdd,the use of mobile in Sudan is less
than SSA and the world. Moreover, World Bank-Wobdvelopment Indicators database
(2009) data for 2000-07 indicates the fast growitimbbile (21%) which is more than twice
the fast growth in Internet (9.1%) in Sudan; th& frowth in mobile in Sudan is below SSA,
but the fast growth in Internet in Sudan is abo%& SOur findings indicate that the reported
increasing trend of the use of mobile and Inteaté¢he aggregate macro level in Sudan seems
consistent with the observed increasing trendeatélional and international levels.

Chapter 2 reviews the theoretical and empiricatditure discussing the significance
and impacts of ICT as confirmed in the endogenowsvilp literature, in particular, the
demand for and impacts of the use of ICT in faatilitg the production, creation and transfer
of knowledge, as confirmed in the new growth litera. Chapter 3 provides a background for
the empirical analysis in the following chapters sayveying the theoretical and empirical
literature on the use and impact of ICT. In Sectiome review the theoretical and empirical
literature and emphasise the significance and itspaiclCT as confirmed in the endogenous
growth literature, in particular, the demand fodampacts of the use of ICT in facilitating
the production, creation and transfer of knowledgeconfirmed in the new growth literature.
In Section 2 we explain the literature on the usd ampact of ICT in higher education
institutions in Africa; in particular, we show thggnificance and impacts of ICT for
enhancing knowledge production in higher educatimtitutions and universities in Africa.
This chapter discusses the theoretical and empieicdogenous growth literature on the
demand for ICT and relationship between ICT, cozatand transfer of knowledge and
economic growth, which we considered as a usefthkdgraund for the empirical investigation
that follows in the next chapters.

Chapter 4 explains the research methodolagg methods of data collection and
illustrates the composition and operation of thevey in this chapter. Section 1 explains the
motives for performing the university survey antksgon of a case study. Section 2 shows
the selection of the sample and composition oktlrgey. Section 3 explains the structure and
design of the questionnaire and Section 4 provittes conclusions, advantages and
limitations of the survey.

Chapter 5 provides the empirical analysis and emasifrom public-private
perspective the research hypotheses on the puiliate differential in the demand for ICT,
trend, determinants in Sudanese universities. @edtidefines the main characteristics of the
respondent including academic teaching staff, stpgtaff and students in the respondent
universities. Section 2 presents from the demanmsppetive an indepth analysis of the use of

ICT, pattern, trend, nature, extent, structuralngeaand comparative advantages of the
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demand for the use of the different modes of ICPpublic and private Sudanese universities.
Section 3 explains and examines the income ane pffects of the use of ICT in public and
private Sudanese universities. Chapter five presentr findings and proves the first
hypothesis in Chapter 1 above on the presence gofifisant public-private differential
between public and private universities in Sudanhardy in the general characteristics but
also in the demand for and impacts of ICT. Foranse, our results show that the reported
rapid incidence of the observed structural chamgthé demand for ICT, knowledge about
computer and Internet, the importance, structuesnd;, and income and prices effects of the
demand for the four ICT modes, fixed telephone, itedielephones, computer and Internet,
seems to be more significant for private universigff compared to public university staff.
This can be interpreted in relation to the obsemifgrences in the general characteristics,
which imply that monthly income and skill level aratively higher for private university
staff compared to public university staff.

Our findings prove our second hypothesis in Chafitebove which implies that
demand for the four ICT modes is characterised tysicerable dynamism: it shows a
dynamic increasing trend and significant structuaiadnge over time amongst public and
private university staff in Sudan. For instance,awefirm the incidence of structural change
in the demand for ICT by scrutinising the histokigae of the four ICT modes which implies
that fixed telephone was used earlier as old oertraditional and a long-standing ICT mode,
but then there is a gradual and visible shift taluvasing of other new more recent ICT modes
such as computer, mobile and Internet respectiamlgngst academic teaching staff, support
staff and students.

Our results present several interesting piecesidéaces in support of the hypothesis
on the incidence of structural change in the denfanthe four ICT modes from the demand
perspective. For instance, we find that one impdraece of evidence on the incidence of
structural change in the demand for ICT can beoekibd from our result which indicates
that for the majority of all respondents the peedamse of mobile telephone, Internet and
computer shows an increasing trends, while theopatsuse of fixed telephone shows an
opposite decreasing trend. For the majority theqmeal use of mobile telephone is growing
faster than Internet, computer and fixed teleph@spectively. This result seems consistent
with the reported increasing trend of the use obileoand Internet at the aggregate macro
level in Sudan and also consistent with the obskiwereasing trend at the regional and
international levels.

The interpretation of the above-mentioned evideoethe incidence of structural
change in the trend of the demand for the four l@des provides another piece of evidence
in support of the hypothesis on the incidence aicstiral change in the demand for ICT,

which can be elaborated from the demand perspeglivey with the respondents’ assessment
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views on the importance of ICT for satisfactionpefsonal need and utility that highlight the
three ICT modes, mobile telephone, Internet andpeder, as highly important and value
fixed telephone as moderately important. Our figdion the trend and assessment of the
importance of ICT indicate different preference thé different ICT modes that can be
explained in relation to preference of specificreleteristics such as fashion, style and good
design, ease of use, cheap price and efficiencyhagid quality. Our findings indicate that
somewhat surprisingly despite the high poverty eatd low per capita income, the reported
concern about cheap price comes next to the repadeacern about efficiency and high
quality. We find that for the majority of the resptents the preference of the use of different
modes of ICT is most probably related to preferentespecific characteristics such as
efficiency and high quality. This implies that trespondents are much more concerned with
efficiency and high quality, which can be interpeprobably because of high skill level and
therefore increasing awareness amongst the respisnile public and private Sudanese
universities. We find that from all the respondéemperspectives, the most important
advantages of using fixed telephone include easeseffor people who are illiterate or have
limited electronic knowledge, facilitated commurioa with Internet and ease of use in
work. The most important advantages of using maglephone includes easy to carry and
move from place to place, easy for waiting calld amessages from other people, facilitated
social contact with family, ease of use in worlgilitated social contact with friends, ease of
use of SMS and facilitated direct contact and reathhe requested person. The most
important advantages related to the use of Intenc&ide facilitated training to improve skill
for the use of computer and Internet, enhancedilegr training, skill and capacity for all
society, long distance learning from internatioivadtitutions, R&D skill and efforts and
cheap price. In addition, Internet provides advgesasuch as facilitated study, research,
networks and communication, job listings, partitipa in seminars, conferences and
workshops and social and work contact. Our findimgply that because of these multiple
advantages for satisfying the needs and utilitgriracademic setting in Sudanese universities,
Internet is followed by mobile as the most impottd®T mode that are popular and very
widely used amongst academic staff. For the mgjarfitthe respondents mobile is preferred
because of the characteristics of fashion, stytegmod design and ease of use, while Internet
is preferred because of the characteristics of ghmace and efficiency and high quality.
These multiple advantages of mobile and Internegggfurther justification for the incidence
of the structural change in the demand for ICT udd&hese universities.

Further evidence in support of the hypothesis @nirthidence of structural change in
the demand for ICT can be elaborated from our figdihat the effect of the costs of
expenditure on imposing burden in personal budgebast important for mobile telephone,

which is higher than Internet and computer, b legportant for fixed telephone. Additional
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evidence in support of the hypothesis on the imzdeof structural change in the demand for
ICT can be elaborated from our result that theceféd the costs of expenditure on ICT on
competing with the expenditures on other goods serdices in personal budget is most
important for mobile telephone, which is higher rnthhe moderate important effect for
Internet and computer and less important effect fieed telephone. Another piece of
evidence in support of our hypothesis on the inmeeof structural change in the demand for
ICT can be elaborated from our findings which ireplithat the effect of the increase in
income on increasing the use of ICT is most impurtar mobile telephone, which is higher
than Internet and computer and less important ifedf telephone. Somewhat surprisingly,
even for both private staff and support staff theréase in income has an unimportant effect
for the demand for fixed telephone; this implieattfixed telephone tends to be an inferior
good and show an inelastic demand with respeatd@éase in income for both private staff
and support staff. Our findings imply that from #ilé staff's perspective, for the majority the
increase in income has an important effect on asirg the demand for the use of various
ICT modes, fixed telephone, mobile telephone andrivet, and that the use of various ICT
modes tend to be normal goods and their demandsvarithe same direction as income. This
finding is consistent with the conventional stylisiact on the theoretical literature on the
positive income effect or the positive relationslhigtween income and demand, i.e. that
increase in income has important positive impaatsnoreasing the use of ICT. Additional
evidence in support of the hypothesis on the imzdeof structural change in the demand for
ICT can be elaborated from our results, which iatiidhat the effect of the increase in prices
in reducing the demand for the use of ICT is mogtartant for mobile telephone, which is
higher than Internet and fixed telephone. Our tesuidicate that from all the staff's
perspective, for the majority the effect of thergase in prices has important impacts on
reducing the demand for the use of various modd€™f fixed telephone, mobile telephone
and Internet. This result is consistent with th@vemtional stylised fact in the theoretical
literature on the downward sloping demand curvéhernegative price effect or the negative
relationship between price and demand. Furthereege in support of the hypothesis on the
incidence of structural change in the demand foF t@n be elaborated from our findings
which indicate an interesting cross price or sinstin effect between the various modes of
ICT, i.e. between fixed telephone, mobile telephané Internet, in particular, somewhat
surprising is the substitution effect between nmobdlephone and fixed telephone, which is
higher than the substitution effect between maigllephone and the Internet. The relationship
between fixed telephone and Internet is somewhafusing, but for the majority the
relationship is in favour or support of the compégrtary relationship, so this most probably
indicates a complementary relationship betweendfisdephone and Internet. Our findings

indicate that the interesting substitution effeeéras to be observed not only between the
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demand for the various ICT modes, but also betwblensupplier companies offering ICT

services. For instance, our results indicate thatréduction of the prices of ICT offered by
ICT competing companies has an important effeehativating transference of the demand
for ICT services offered by ICT competing companigth cheap prices and in reducing the
demand for ICT services offered by the current camypwith high prices. This result is

consistent with the conventional stylised factghnoretical literature concerning the cross
price, substitution-complementary effects and retlity of consumers.

Chapter 6 provides the empirical analysis and emasiifrom the public-private
perspective the research hypotheses on the puldliate differential in the supply side of
ICT in Sudanese universities. Section 1 definestae characteristics of the supply side of
ICT in Sudan. Section 2 shows an indepth analysis fthe demand perspective the supply
side of ICT, methods and places of connection fb. IEection 3 explains the difficulties on
the supply and demand sides and suggestions fevar#l solutions. Further evidence in
support of the hypothesis on the incidence of sirat change in the demand for ICT can be
elaborated from the supply side. For instance, texihe well investigated structural change
in the structure of the supply of ICT market froromopoly to monopolistic competition with
more than one operating companies, we explain durstructural change from the demand
perspective. We find that the increasing numbeyperating companies has been in favour of
consumers not only by increasing availability offl€ervices but also by offering consumers
wider options for selection from the different IGpplier companies. For instance, our
results indicate that from all the respondentsspective, fixed telephone is mainly supplied
by Sudatel and Canar, mobile telephone is mainpplsed by Zain and Sudani and Internet
services are mainly offered by Sudatel and Sudant. findings indicate that the above-
observed structural change in the supply side froomopoly by Sudatel to monopolistic
competition with many operating companies has kaefavour of consumers not only by
increasing availability of ICT services, but alspibcreasing competition between different
ICT supplier companies to attract more consumerfiigring ICT services with high or
improved efficiency, low or cheap prices and alse introduction of price discrimination
mechanisms. Our results indicate further evidentesupport of the hypothesis on the
incidence of structural change in the demand far fi©®m the demand perspective in relation
to the supply side, for instance our findings imglyft from Sudatel as ICT pioneer company
to Zain as new recent ICT supplier company. Ouultesmply that the justification of this
shift or structural change is related to preferenteertain characteristics of the supplier
company. For instance, our findings imply that frath the respondents’ perspective, the
preference of the company offering ICT servicedsdatds that Zain is the most preferred
company and ranks first compared to other compamesause of its distinguished

characteristics in terms of fashion, style, goosigle efficiency and high quality, ease of use
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and price discrimination; Zain is also ranked secnaxt to Sudani in terms of cheap price.
This result is also consistent with the conventistglised fact in the theoretical literature
concerning the rationality of consumers. Anotheecpi of evidence in support of the
hypothesis on the incidence of structural changéhéndemand for ICT can be elaborated
from our findings on the methods of connectionhe tnternet, which indicate significant
shift from connection via dial-up by telephone wnpection by ADSL. For instance, our
results indicate that from all the staff’s perspegtfor the majority, the most widely used and
common way for connection with the Internet is tlglo ADSL, which is used by near to half
of all respondents, followed by connection by wess, which is used by near to one third of
all respondents and finally by fixed telephone whis used by near to one fifth of all
respondents. Further evidence in support of theottgsis on the incidence of structural
change in the demand for ICT can be elaborated tonfindings, which imply that from all
the staff's perspective, for the majority, in bdtie home and office mobile telephone,
computer and Internet are widely used, while fixeléphone is less often used. Our results
indicate that from all the respondents’ perspecliV€ is often and widely accessed in both
the home and office, while Internet café and tel@rmnication offices are less often widely
used compared to both home and offices as commeeatidms for the use of ICT. In
particular, both computer and Internet are vergroftsed in office or work place; this is
probably because they are offered free of chargehen office or work place for the
respondents in public and private Sudanese uniiessi

Apart from the above observed structural changberdemand for ICT, our findings
in Chapter 5 verify the third hypothesis in Chapteabove that the demand for the four ICT
modes amongst public and private university staffSudan is determined by income,
education attainment level, age, and gender. Osultse prove the fourth hypothesis in
Chapter 1 above that the demand for or the usentfriet shows positive significant
correlations with the use of telephone; the usspefiding on IT (computer) shows positive
significant correlations (complementary relatiopshiwith both telecommunication and ICT
training amongst public and private university stafSudanese universities. Our results are
consistent with the findings in the theoretical @mdpirical endogenous growth literature on
the correlation between ICT components and humpitata

Chapter 7 focuses on the impacts of ICT in conpactiransformation, creation and
transfer of knowledge in Sudanese universities.ti®®cl presents an introduction on
Sudanese national ICT strategy and policy in higltrcation, Section 2 examines ICT and
knowledge production institutions in Sudanese umities, reviews the theoretical and
empirical literature discussing the significanced ampacts of ICT as confirmed in the
endogenous growth literature, in particular, the af ICT in connections, transformation and

production of knowledge. Section 3 explains theedaffof ICT in knowledge: ICT
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opportunities and challenge for connection and Kedge in knowledge production
institutions, notably Sudanese universities. Finaection 4 provides the conclusions. Our
results discussed in Chapter 7 verify the fifth aindh hypotheses in Chapter 1 above on the
importance and impacts of ICT in facilitating theeation and transfer of knowledge in
Sudanese universities. Our results are consistdtfit tle results in the theoretical and
empirical literature. We show that the use of I@&mely Internet, facilitates connections,
networks and communication inside knowledge instiis, namely Sudanese universities,
facilitates connections with other institutions 8udan, with regional and international
institutions, collaboration between Sudanese usities and international universities,
northern institutions and integration of Sudanesévarsities into the system of global
knowledge production. Our findings support the higesis that the use of ICT introduces
‘positive-negative’ effects by providing opportueg for the production, creation and transfer
of knowledge, but simultaneously also creating hdg#o production, creation and transfer of
knowledge in Sudanese universities: the positifecefis enhancing access, production and
dissemination of knowledge, building connectiond anganisational changes; the negative
transformation is building disconnections for thedeo do not share the knowledge and do
not know how to use ICT. Our results show thatrttost important advantages related to the
use of Internet for facilitating connections anahsformations and enhancing the production,
creation and transfer of knowledge, include indrepsligital knowledge for academic and
researchers by finding information that was earlet available or accessible, rapid
guantitative (in number) and qualitative (efficignand speed) increase in transferring
available information. In addition to developmeriteo new model for disseminating and
distributing electronic information, where the inftation moved towards the user and not the
other way around, increased creation and trangfen@wledge and increased free access to
electronic publications for academic purpogBsr findings indicate that the top problem
related to the use of Internet is the lack of @diequate regular budget for university libraries
to pay for access to scientific and technical infation, licenses and subscriptions. Finally,
the general conclusion of this chapter is that ddeantages of using ICT in Sudanese
universities are more than the challenges or difies. We explain that ICT introduces
opportunities and challenges for the creation amahster of knowledge. One of these
challenges or difficulties is that ICT has the aafyato lead to disconnection and to
marginalisation of some people. By disconnection mvean the difficulties of getting
connected due to the difficulties on both the sy@pid demand sides. On the supply side
disconnection is probably caused by poor availghilinefficiency and interruption or
irregular supply of ICT services. On the demane sitisconnection means lack of ability to
connect that is probably due to both poverty amdetore, inability to have access to ICT and

the lack of adequate skill and knowledge to use, Igarticularly for the poor. This implies
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that disconnection leads to creating gaps and maligation of some people who are poor
and lacking access and other people who are lagdilgand knowledge to use ICT. The
major ethical and political implications are th&Tl, by causing disconnection, has the
potential to add a new form of marginalisation ahdrefore add to the already existing
inequalities between the different social groupSiman. The major policy recommendation
on the demand side is increasing subsidies foptwe to facilitate their access to ICT and
increase literacy, skill and knowledge about ICTingprove access to ICT. The major
suggestion on the supply side is increasing auétigb sustainability and improving
efficiency of ICT services. The findings in ChapTeare consistent, agree with and add a new
case study to contribute to the literature on I@iher education institutions and universities
in Africa (cf. Durrant, 2004; Beebe, et al., 20@ukosh and Zeleza, 2004), universities in
Egypt (cf. (Radwan, 2003: Cairo University and otBgyptian universities), Kenya (Thairu,
2003: Kenya Education Network), Kenya and Nigerldydyinka and Adeya, 2003),
Mozambique (Massingue, 2003: Eduardo Mondlane Usityg, South Africa (Adei, 2003:
South Africa University), Tanzania (Mutagahywa, 20@ar es Salaam University), and
Zambia (Mwenechanya, 2003: Zambia University). Qasults are useful to improve
understanding of the role of ICT in production,atiren and transfer of knowledge in Sudan
as a new case study in the literature. In additighis research we fill the gap in the literature
by focusing only in Sudan as a new case study énliterature; mainly we explain the
importance of the use of ICT for facilitating cowtien within knowledge institutions and for
introducing opportunities and challenges for theation and transfer of knowledge.

The findings in Chapter 7 suggest that ICT is Iegdd significant transformation by
facilitating connection, creation and transfer ofowledge in Sudanese universities. The
introduction of ICT has the potential to supporiestific research activities, improve the
ways of acquisition of knowledge, support the redtiring of administration and
modernisation of Sudanese universities and failisccess to electronic publications and
online courses and distance learning, help solegtbblematic access to limited members in
enrolment through distance education, help briduye knowledge divide by improving
accessibility to scientific and technical infornoetj facilitate internal and external
connections, improve collaboration between southltts@and south-north and create and
transfer knowledge. In the future ICT has the pémo continue playing an important role
and facilitate connection, creation and transfer kabwledge in Sudanese universities
provided that they manage to overcome the diffiesibn the supply and demand sides, in
particular, improve skill, training and knowledgéoat ICT and improve availability,
sustainability and efficiency of ICT infrastructuef. Durrant, 2004). In addition to
increasing government spending for the developn&ntCT infrastructure in higher

education and for provision of subsidies to offdeguate regular budgets for university
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libraries to pay for having licenses or subscripsicand access to scientific and technical
information.However, there are both political and ethical issues relatedyovernment
spending on ICT. As for the political issue, thestijication of the commitment of the
Sudanese government spending on the developmd@tTofor the universities, is probably
because the universities relate to the elite amir thower-position; therefore, when the
Sudanese government spends money on ICT it isgpensoring its own elite. In addition to
the political issue, there is also an ethical iséube Sudanese government spends scarce
resources (i.e. money for development) on the dgweént of ICT for the universities,
thereby reducing the amount of money it has avigltdy addressing important issues such as
poverty and health. This is probably implies a dismtage of ICT, as government spending
on ICT draws money away from other urgent targits poor). The major implication here is
that more spending on ICT, probably implies lessnsling on social development such as
health and poverty reduction, consequently, poveitly continue to increase and the poor
will suffer more. Therefore, probably, the challengould be how to make the right balance
and trade off between allocations of governmend$uto different priorities. The major
policy recommendation is to encourage private seicteolvement on ICT and to focusing
government spending on ICT more towards the beaefis of the poor by upgrading their
skills, offering more education and employment apydties for the poor that will also
contribute towards achieving the UN Millennium D®pmment Goal of halving the share of
people living in poverty by 2015.

Our findings show that the main problems on thepBumides are the lack of
government spending on ICT, lack of or inadequateestment, high costs of offering
services, low quality/efficiency of the serviceack of networks, interruption/disconnection
of the services, lack of R&D, slow speed of thevieess, interruption of electricity supply,
inadequate capacity of services, lack of infrastme; uncertainty related to investment in
ICT and lack of technical skills. Whereas, the mainblems on the demand side are high
spread of electronic illiteracy, high cost for offgy the services, lack of awareness of the
importance of ICT in the new economy and high spreapoverty. Based on these results,
our findings indicate that the major recommendatiand policies on the supply sides include
improvement and increase in R&D, improvement amdease in infrastructure, improvement
and increase in efficiency and capacity of serviceprovement and increase in speed of the
services, introduction of policies to increase aodiration in the field of research and
publication and free access to electronic publicetifor academic purpose in developing
countries, introduction of policies to reduce thgitdl and scientific gap between Sudan and
advanced countries in the world, improvement amgei@se in government spending and
investment on ICT, encourage the use of preferetaidf or free access to electronic

publications for academic purpose in developing ntoes, treatment of problem of
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interruption/disconnection of services, improvemant increase in networks offering the
services, treatment of interruption of electricétypply and encouragement and support of
private investment to offering services. Wherehs, hain recommendations and policy on
the demand sides includes, improvement and incri@ageality of education and electronic
knowledge and eradication of electronic illiteracgduced cost for offering the services,
improvement and increase in awareness of the irmpogt of ICT in the new economy,
improvement and increase in income and eradicaterpo Therefore, the major policy
implications from our results is that it is essahfor policy making in Sudan and Sudanese
universities to enhance the use and impacts of l&inly by motivating the effective use of
ICT for creation and transfer of knowledge, enhagadjuality and accumulation of human
capital and skill and offering adequate budgetfunancing ICT in Sudanese universities.
Our findings from the ICT survey indicate that thee of ICT has grown and
increased in Sudan, despite many obstacles thagpresented in the high cost. For instance,
the academic staff confirm the importance of ICDhife phone, computers and the Internet,
for their personal use, but the high cost of mobdgatively affects their expenses because of
their high and widespread personal use of mobile. filld that the ICT technology has
qualitatively affected and eased the burden of Hdistance for the branches of institutions
within and outside Sudan. Although, the impact ighitechnology may be effective over the
long term, the benefit and advantages from theotiteternet services, especially in scientific
research depends on the capabilities of the uskkaowledge of the English language and
mastery of specialisation and cooperation withrmdg&onal institutions to provide access to
specialised sites. We find that certainly the impdidnformation technology is very useful if
properly employed for the purposes of scientifisegrch. But it may have negative effects if
not employed properly. Our findings from the ICThay imply several recommendations for
the use of ICT in Sudan. We recommend the goverhteeseriously address the problems
hindering access and use of ICT and to facilitagegrovision of ICT modes at reduced costs
and free of charge provision of fixed telephone amdmption of the input related to the
transfer of information technology. In view of theoblem of low standard of living in Sudan
that is reflected in all aspects of life, includimGT, the government needs to address
technological illiteracy, the limited ability of rsb people even educated people to acquire
computers at home, the limited access to ICT sertdccertain segments of society, notably,
the financially able and highly educated and latlaress to ICT to poor people due to the
high cost that constitutes a burden for the poce. Mpeal to the responsible authorities to
facilitate free of charge provision, connections acess or facilitating subsidised provision
of ICT services for all members of the communityeirery place (school, home, workplace,
etc.), especially, the poor and rural areas, ireotd contribute to increasing education and

raising awareness. Since the use of ICT is relaietthe level of development, income and
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knowledge, we recommend increasing income anddieionditions and skill and knowledge
for all Sudanese to improve their access to ICTaddition we recommend improving the
literacy and knowledge about the English languaug r@search strategies for information
retrieval on the Internet. Moreover, we recommegdiucing the official control over access
to Internet and removing all obstacles in the flmvinformation, and easy provision of ICT in
accordance with the state’s general policy, prieciporal values, general regulations and
sound measures. We recommend avoiding the negatpa&ct and treatment of the problem
of the seizure of the information and blocking acmhtrolling of important academic
programmes and websites, without any objectiveification to withhold important useful
websites that may be due to limited cultural atétst We recommend improving use of
electronic publications. Moreover, we recommend imésing the productive use of ICT and
minimising other currently widespread misuse of I@F unproductive, unimportant and
unnecessary purposes, for example, leisure, eimerat, to follow up the news of
celebrities, songs, movies, etc. In addition, wewnemend enhancing the direction of the use
of ICT for all purposes of production and developtand dissemination of knowledge in
Sudan. We recommend increasing sufficient awarenésbe importance of ICT and its
impact on development and scientific knowledge agsbmll Sudanese, not only among the
highly educated people. We recommend reformindaivs and legislations for the protection
of IPR related to the use of ICT. In addition, veeaommend implementing other important
policies in the demand side by focusing on the irmpbequipment with high efficiency and
design, reducing the tariff imposed on it, factlitg acquisition by consumers, in addition to
ensuring quality (total quality assurance (TQA))orgover, we recommend improving
government policy towards the use of ICT and ligkithat to the various government
strategies and provision of all necessary infrastme and human development. In addition,
we recommend the government encourage increasimgstment and accelerating the
diffusion of ICT, as more investment in the infotioa technology is needed, especially
given the Internet is not accessible to about 60%epopulation of Sudan, notably the rural
population. In addition, we recommend the goverrnnesicourage the introduction of the use
of ICT at all education levels; we recommend thevigion of training for all public people
interested in the use of ICT means. We recommeaasing the use of ICT and its direct
impacts on increasing production, by reducing thst @and increasing the efficiency and
speed of the Internet and reducing the burden iegha®m many families in the Sudan as a
result of ICT use. Moreover, we recommend thaetkgansion in the use of ICT must be well
thought out so that it adds to the positive devwslept of human, social, cultural and

economic development in Sudan.
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Appendix - Questionnaire: The Use and Economic Impets of ICT: the case of Sudan

. Background information: Please give the following background information

NAME: Lo
Address
Age: ..... .
POSItION: .ot e

Education and date: ....... ...
SCHOONNG YEAIS: ... e e e e e
EXPEriENCE YEAIS: ....vuiiiiiii i
Monthly Income (in Sudanese pounds) :
[T ] T P PPPPPTTN

Male Female

10. Residence

Khartoum Omdurman Khartoum north Others

. Pattern and importance of the use of ICT:

11. Please give an assessment of your personalédgeof Computer and Internet

Excellent Very good Good Weak No previous kremige and require training
Computer
Internet
12. Please give an assessment of the importan@¥ dbr satisfaction of personal need and utility
Degree of importance
Unimportant Slightly important Moderately importan Extremely important
Fixed telephone
Mobile telephone
Computer
Internet
13. Please give an assessment of the importarsteacdcteristics related to ICT for satisfactiorpefsonal need/utility
Distinguished characteristics Fixed telephone lédielephone Computer Internet
Fashion, style and good design
Cheap price
Easy for use
Efficiency and high quality

14. Please give the name of the company offehiegservices of fixed telephone, mobile telephoretiaternet

Sudatel Sudani Ariba MTN Zain Kanar Others
Fixed telephone
Mobile telephone
Computer
Internet
15. Please give an assessment of the importarsteacdcteristics related to ICT for satisfactiorpefsonal need/utility
Distinguished characteristics Sudatel Sudani b&AMTN Zain Kanar Others
Fashion, style and good design
Cheap price
Easy for use
Efficiency and high guality
Price discrimination (reduce price in certain time
or seasons or by increasing the usage)

16. Please give an assessment of the common wagroection with the Internet

Often Sometimes Not at all

Connection through the use of ADSL

Connection through the use of Fixed telephone

Connection through the use of Wireless

Others (specify)

17. Please give an assessment of the common platreefuse of ICT for satisfaction of personal Heslity

Fixed telephone Mobile telephone Compute| eter

Home Often

Sometimes

Not at all

Office Often

Sometimes

Not at all

Internet café/ | Often

telecommunicati | Sometimes

on office Not at all

. Expenditure on the use of ICT: trend and impacbf spending, income and price

18. Please give an assessment of your persondlfisethe use of ICT over the past four years

Fixed telephone Mobile telephone Computer Internet

Increase DecreagseConstant| Increase | Decreas| Constant Increase Decreas| Constan| Increasg Decreas

Constant
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19. Please determine the approximate costs ofneljpee on the use of ICT over the past four yéarSudanese pounds)

2005 2006 2007 2008

expenditure on the use of Fixed telephone includiagntaining services
expenditure on the use of Mobile telephone inclgdimaintaining services
expenditure on the use of Computer including maiirig services
expenditure on the use of Internet including maiite services
expenditure on the ICT training
20. Please give an approximate assessment ofrtgthléhistory) and costs of expenditure on ICTSirdanese pounds

Fixed telephone Mobile telephong Computer Interng

et

History: how long

Monthly usage: How long per month

Monthly cost of usage: how much expenditure pertmon

21. Please give assessment of the importance déftbet of the costs of expenditure on ICT on isipg burden in personal

budget?

Degree of importance

Unimportant

Slightly important

Moderately importan

Extremely important

Fixed telephone

Mobile telephone

Computer

Internet

22. Please give an assessment of the importandbeogffect of the costs of expenditure on

expenditures on other goods and services in perbodget?

ICT

ampeting with the

Degree of importance

Unimportant

Slightly important

Moderately importan

Extremely important

Fixed telephone

Mobile telephone

Computer

Internet

23. Please give an assessment of the importartbe efffect of the increase in income and impactsoreasing the use of ICT?

Degree of importance

Unimportant Slightly

importar|

Moderately

impo

Extremely

rtant | important

effect of increase in income on increasing theafs€ixed telephone

effect of increase in income on increasing theafddobile telephone

effect of increase in income on increasing theais€omputer

effect of increase in income on increasing theafstnternet

24. Please give an assessment of the importartbe effect of the increase in the prices and ingpantreducing the use of ICT?

Degree of importance

Unimportant

Slightly importar|

Moderately
important

Extremely
important

effect of increase in the prices of Fixed teleghon

Reduce the use of Fixed telephone

Increase the use of Mobile telephone

Increase the use of Internet

Reduce the use of Internet

effect of increase in the prices of Mobile telepéo

Reduce the use of Mobile telephone

Increase the use of Fixed telephone

Increase the use of Internet

effect of increase in the prices of Internet

Reduce the use of Internet

Increase the use of Fixed telephone

Increase the use of Mobile telephone

25 Please give an assessment of the importanbe efffiect of reduction of the prices of ICT offefggdthe competing company?

Degree of importance

Unimportant

Slightly
important

Moderately
important

Extremely
important

Transfer to competing company with cheap price

Reduce the use from the current company

. Difficulties on the supply and demand side on #huse of ICT

26. Please assess the importance of the effebedétk of fluency in English language in hinderihg personal usage of ICT?

Degree of importance

Unimportant

Slightly important

Moderately importan

Extremely importal

Mobile telephone

Computer

Internet
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27. Please give an assessment of the importantte @fffect of the difficulties in the supply andntnd sides in hindering the

personal usage of ICT?

Degree of importance

Unimportant

Slightly
important

Moderately
important

Extremely
important

Supply sides

Lack of govt. spending on ICT

Lack of / inadequate investment

Lack of infrastructure

Lack of R&D

Inadequate capacity of services

Slow speed of the services

Interrupt/disconnection services

High costs of offering services

Lack of networks

Uncertainty related to investment in ICT

Interrupt of electricity supply

Low quality/ efficiency of the services

Lack of technical skills

Others

Demand side:

Lack of awareness of the importance of ICT in thereconomy

High cost for offering the services

High spread of electronic illiteracy

High spread of poverty

Others

. Characteristics of the use of ICT

28. Please give an assessment of the importantieeafise of fixed telephone compared to mobile amermet in facilitating

fulfilment of personal utility?

Degree of importance

Unimportan

Slightly
important

Moderately
important

Extremely
important

Cheap price and low usage cost

Easy for use with people who are illiterate or hdiweited electronic
knowledge

Facilitate communication with internet

Preserve/ keep personal privacy

Easy for use in work

Facilitate social contact with family

Facilitate social contact with friends

Facilitate work contact with colleagues inside itnitution

Facilitate work contact with other institutionsSmdan

Facilitate work contact with regional institutions

Facilitate work contact with international instituis

Others

29. Please give an assessment of the importantieeafise of mobile compared to fixed telephone amermet in facilitating

fulfilment of personal utility?

Degree of importance

Unimportant | Slightly important

Moderately importan

Extremely important

Reduce spending

Control spending through prepaid
services

Facilitate communication  with
internet

Facilitate direct contact and reach df
the requested person

Easy for carry and move from place
to place

Easy for transfer of account from
place to place

Easy for use of SMS

Easy for waiting call and message
from other people

w

Easy for use in work

Facilitate social contact with family

Facilitate social contact with friends

Facilitate work contact with
colleagues inside the institution

Facilitate work contact with other
institutions in Sudan

Facilitate work contact with
regional institutions
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Facilitate work contact with
international institutions

Degree of importance

Unimportant

Slightly
important

Moderately
important

Extremely
important

Others
30. Please give an assessment of the importartbe ofe of internet for facilitating fulfillment personal utility?
Study Facilitate search for books and literatue dtudy

purpose

Improve understanding and facilitate search fopr
electronic information

Improve knowledge, training and learning skills

Facilitate search for chances to study abroad

Others

Research Facilitate search for books and liteeafor doing
research
Facilitate search for electronic information forirtp
research

Improve research skills for doing research

Facilitate research collaboration between colleagy
for doing research

]

Facilitate publication of research

Others

Network and | Inside the institution

communicati with other institutions in Sudan

on with regional institutions
with international institutions
Look for job inside the institution

in other institutions in Sudan

in regional institutions

in international institutions

Participation inside the institution

in seminars, | in other institutions in Sudan

conferences in regional institutions

and in international institutions
workshops

Social and | Facilitate social contact with family

work contact Facilitate social contact with friends

Facilitate work contact with colleagues inside the
institution

Facilitate work contact with other institutions in
Sudan

Facilitate work contact with regional institutions

Facilitate work contact with international instituts

Others

31. Please give an assessment of the importantteeafise of internet compared to fixed telephone ranbile in facilitating
fulfillment of personal utility for creating the lfowing opportunities and challenges?

Degree of importance

Opportunities:

Unimportan

Slightly
important

Moderately
important

Extremely
important

Cheap price and low costs

Enhancing production, creating investment oppotiesiand encourage|
electronic commerce

Creating employment opportunities for poor

Creating employment opportunities for youth

Creating employment opportunities for women

Enhancing learning, training, skill and capacityddl society

Enhancing learning, training, skill and capacity@men

Enhancing long distance learning, from internatianstitutions

Enhancing R&D skill and efforts

Facilitate training to improve skill for the useammputer and internet

Offer welfare and entertainments facilities

Challenges:

Increase competition and competitiveness

Create burden for allocation and distribution ofited govt. resources
between poor regions

Increase inequality between rich and poor (those eviin and those who
do not own technology)

Exclusion and reduction of unskilled labours jobs

Increase employability of only high skilled labour

Increase demand for technical and engineering ¢idnclated to ICT

Increase inequality and disparity and imbalanceeeld@ment between
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states in Sudan

Increase underdevelopment and digital gap Sudanadudnced world
countries

Difficult for use with people who are illiterate bave limited electronic
knowledge

Create other side effects for health

Others

—h

. Policies for encouraging and supporting the usef ICT

32. Please give an assessment of the importante @ffect of the importance of implementationta following policies in the

supply and demand sides in encouraging and suppdte use of ICT?

Degree of importance

Unimportan

Slightly Moderately | Extremely
important important | important

Policies in the Supply sides

Improve and increase govt. spending and investoehCT

Improve and increase infrastructure

Improve and increase R&D

Improve and increase efficiency and capacity ofises

Improve and increase speed of the services

Treatment of problem of Interrupt/disconnectiornvimrs

Improve and increase networks offering the services

Encourage and support private investment to offeservices

Treatment of Interrupt of electricity supply

Introduction of policies to reduce digital and stific gap between
Sudan and advanced countries in the world.

Introduction of policies to increase collaboratiom the field of
research and publication and free access to eféctpablications for
academic purpose in developing countries

Encourage the use of preferential tariff or freeess to electronic
publications for academic purpose in developinghtdes

Others

Policies on the Demand side:

Improve and increase awareness of the important@Toin the new
economy

reduce cost for offering the services

Improve and increase quality of education and sdeat knowledge
and eradication of electronic illiteracy

Improve and increase income and eradicate poverty

Others

>0

. The impacts and advantages of the use of Interhin facilitating creation and transfer of knowledge

33. Please give an assessment of the importartbe afse of internet in facilitating fulfillment die following opportunities and

advantages for creation and transfer of knowledge?

Degree of importance

Internet opportunities/ advantages

Unimportan

Slightly Moderatel| Extremely
important | important | important

Rapid increase in number (quantity) and qualitfidieincy and speed) in
transferring available information

Increasing digital knowledge for academic and redeas by finding
information that was earlier not available or asigs.

Improve intellectual capacity that was earlier aatilable

Introduction of the use of new ways and modernnagkes for improving
quality and efficiency of education and scientifisearch

Increase integration of higher education and refeasector in
implementation, assessment and regulation of ICTose

Increase creation and transfer of knowledge

Increase the use of long distance learning, ingiaind education

Reduce monopoly in creation of knowledge earliermihated by
universities and researchers

Increase possibility of introduction of researchsale academic fields

Increase possibility of electronic disseminatiomo&demic documents ang
for commercial benefits

Increase possibility of digital and electronic @issnation of old
documents not only for dissemination of scientifaulture, but also for
preserving original and rare documents and presafrheritage for future
generations

Increase free access to electronic publicationadademic purposes

Introduction of important change in techniques aedhnologies of
distribution, dissemination, evaluation and storafjgata and information
electronically or digitally.

Introduction of change in the role of libraries the use of the digital
documents.

Introduction of change in the role of workers ire tlibraries from the
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traditional roles in the traditional system to tiew role to advice users for
the use electronic data, information and documents.

Facilitate introduction of the world for productioof knowledge and
academic works conducted by Sudanese

Encourage and increase process of integration indwimternational
knowledge

Create linkage and contact between people with cmminterests in
different activities related to increase of knovged

Save of time and easy performance of work relategrbduction and
transfer of knowledge

Introduction of change by reducing the use of eritpbaper

Encourage knowledge about other cultures

Develop social capability and so acquisition of Wiemige and learning
new skills from others

The development of a new model for disseminating aistributing
electronic information, where the information movtamvards the user
(Push) and not the other way round (Pull).

Reduce the need for the users to use the senfiegsinformation
professional to have direct access to informatiata/d

Reduce the need for the users to go to a libradooumentation centre to
have direct access to information/data.

Facilitate contact between teaching staffs colleagand students in
academic institution

Facilitate management of Intellectual Propertiegh®& and preventing
piracy.

Facilitate preparation of unlimited copies with apeprice in the Internet
instantaneously without having affecting the qyalith the possibility of
rapid transferring copies to any place in the world

Facilitate transfer of protected in the interned aigital networks and the
use of materials across boarders.

Others

i. The impacts of difficulties and problems for theuse of Internet in creation and transfer of knowlelge

34. Please give an assessment of the importante dbllowing challenges/difficulties facing theeusf internet and hindering

facilitating for creation and transfer of knowle@ge

Degree of importance

Internet challenges/ difficulties

Unimportan

Slightly
important

Moderately
important

Extremely
important

Problem of access to scientific and technical mfation for creation and
transfer of knowledge.

Lack of enthusiasm for the use of internet to impraand increase
efficiency and promotion of institutions of higheducation and scientific
research due to limited electronic knowledge andkevepread of electronic
illiteracy

Lack of enthusiasm for electronic publications

Risk of spread of electronic piracy

Difficulty of overcoming the problem of high costgaid for using
information.

Lack of access to credit cards and lack of secinitheir use

Lack of or inadequate regular budget adequate rioreusities libraries to
pay for access to scientific, technical and arfsrination, authors rights
and have licenses or subscription. distance ilegrntraining and
education

Creating gap (related to training and financialligbito communicate)
between those who own and those who do not owimtbmet technology

Lack of clear objectives and strategic planning

Lack of assessment policies and evaluation progesnm

Difficulty of regular access to internet

Limited and lack of modern available references

Poor or lack of services offered to users

Difficulty of overcoming the problem of copyrightand obstacle to
dissemination and use of these sources.

High costs of acquiring licenses for access to tede@ libraries for
individuals and institutions.

Creation of isolation for illiterate who do not kmdow to use the internet.

Difficulties of preventing programmes of spy andesa of viruses

Increase worry of families of waste of time of thehildren on internet,
SMS, video, welfare and entertainments facilities

Increase worry of institutions of waste of workitige of their workers on
internet, personal e-mail and use for personal gaeg.

Difficulties of correcting and controlling the digl and electronic
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documents in digital and electronic libraries

Inadequate electronic capacity

Increase training for workers in the libraries toakle them to own
adequate knowledge for the electronic use andilligion of information
and for redirecting information from producers gets

Increase training and knowledge for users to ensigievant use of the
electronic information.

Increase demand for technical and engineering ¢éidnclated to ICT

Inadequate and lack of the required technicalskill

Difficulty of distinction between original and notiginal documents and
risk for users to use wrong unreliable information.

Easy change and adjustment of original documerdsmapacts on author’s
moral and financial rights and impacts on hinderimganagement of
Intellectual Properties Rights and preventing pirafor academic
documents when transferring adjusted non originalichents for users.

Others

. The impacts of ICT on labour market

35. Please give an assessment of the importartbe effect of the use of ICT in labour market?

Degree of importance

Unimportan

Slightly
important

Moderately
important

Extremely
important

Increase competition in production and costs esfigchuman being
factor and their quality

Impact on jobs contents and structure in labouketarthrough:

Creating new jobs in labour market

Hide old jobs in labour market

Impacts on ways of doing jobs through:

Use of IT in doing jobs and managing projects

Canceling and reduce concept of distance

Change concept of work place (possibility of doimgrk in home)

Impacts on education courses (that lead to jobls @lianging contents)
ways, patterns, technigues and times through:

Increase demand for practical education at diffelerels

Necessity of education during all life after acingr minimum level of
basic knowledge

Increase importance of training before and withia job

Possibility of requalifying in accordance to chamgineeds in the labour|
market and facing the rising unemployment problem

Role of technology to respond to needs of specitEgories (people with
disabilities and underdeveloped education)

36 Do you want to add any other general commergarding the impacts of ICT to improve gender edyati

Sudan?

We would like to extend to you sincere thanks fourykind cooperation and for finding the time imgaeting

this questionnaire.

Name of the person completing the survey:
Name of institution:

Position in the institution:
Telephone number:

Fax number:

E-mail:

Date
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