Chapter 6
Overview of the Use of ICT and the Digital
Divide in Sudan

6.1 Introduction

Chapter 5 uses the data and results of the university set out in Chap. 4 to examine
from public-private perspective the research hypotheses on the public-private
differential in the demand for ICT, trend and determinants in Sudanese universities.
To complete our earlier analysis in Chap. 5, in this chapter we present an overview
of the use of ICT and the digital divide in Sudan and we highlight the need for
bridging the digital divide to enhance equality in the use of ICT in Sudan. This
chapter uses the conceptual and theoretical frameworks presented in Chap. 3 and
uses the most recent secondary data to discuss the use of ICT indicators (mobile,
computer and Internet) at the macro level and the incidence of the digital divide in
Sudan. Our analysis in this chapter differs in several ways from the several studies
in the literature, which provides an interesting analysis of ICT indicators and
performance in the Arab countries and Sudan.

Our findings are consistent with the findings in the international literature on the
incidence and the main reasons for the incidence of the digital divide. First,
different from the studies in the Arab literature (Nour 2002a, b, 2006) we provide
significant contribution and a more in depth, comprehensive and up to date assess-
ment of ICT indicator by focusing only on Sudan as a new case of the Arab
countries. Secondly, we add to the existing studies in the international literature
on the incidence and reasons for the incidence of the digital divide, we provide
significant contribution and we extend our analysis to compare the digital divide for
different modes of ICT in Sudan. Finally, different from the studies in the Sudanese
literature (Nour 2013), a novel element in our analysis is that we fill the gap in the
Sudanese literature we use recent secondary data at the macro level to discuss the
use of ICT and the incidence of the digital divide in Sudan and we provide a more
comprehensive analysis by investigating and comparing the digital divide for
different modes of ICT in Sudan. Our results confirm the seventh hypothesis in
Chap. 1 about the relationship between the uses of ICT (mobile, computer and

© Springer International Publishing Switzerland 2015 127
S. Mohamed Nour, /nformation and Communication Technology in Sudan,
Contributions to Economics, DOI 10.1007/978-3-319-13999-9_6


http://dx.doi.org/10.1007/978-3-319-13999-9_5
http://dx.doi.org/10.1007/978-3-319-13999-9_4
http://dx.doi.org/10.1007/978-3-319-13999-9_5
http://dx.doi.org/10.1007/978-3-319-13999-9_3
http://dx.doi.org/10.1007/978-3-319-13999-9_1

128 6 Overview of the Use of ICT and the Digital Divide in Sudan

Internet) and the occurrence of the digital divide for households and individuals in
terms of ownership, use, spending, awareness and knowledge and purposes of uses
of mobile, computer and Internet defined by region (geographic location), mode of
living, gender, age and educational level in Sudan. Our results imply that the
observed disparities in the use of ICT and digital divide implies that ICT adds a
new dimension to the already existing and longstanding challenges of inequalities
and disparities in Sudan that has been well-documented in the literature as we
explained in Chap. 2. We investigate the use of ICT and occurrence of the digital
divide according to the conceptual framework: subjects of connectivity (defined by
households and individuals); characteristics or attributes of connectivity (defined by
geographic location, mode of living, gender, education and age); means of connec-
tivity (fixed telephone, mobile telephone, Internet, DSL/mDSL); and purposes of
connectivity (connecting or not connecting) using (or not using) the Internet and
ICT; and locations of connectivity. We are aware of the fact that it may be
particularly important and interesting to explain the two interesting issues related
to both the intensity of connectivity, or how sophisticated the usage and the
dynamics or evolution, whether the gap increased or decreased in the past and
whether the gap will increase or decrease in the future, but due to practical problems
related to availability of adequate and reliable data, unfortunately it will not be
possible to discuss these issues in this chapter, so we leave that for a more in depth
analysis in our future research.

This chapter uses new secondary data at the macro level based on the National
Telecommunication Corporation (2012) “Households and individuals ICT survey
2012” to test the seventh hypothesis in Chap. 1 about the relationship between the
uses of ICT (mobile, computer and Internet) and the occurrence of the digital divide
for households and individuals in terms of ownership, use, spending, awareness and
knowledge and purposes of uses of mobile, computer and Internet defined by region
(geographic location), mode of living, gender, age and educational level in Sudan.
This is so we can help to improve understanding about the urgent need and
necessity to stimulate ICT infrastructure development and support new policies
that aim to enhance adequacy and equality of the use and utilization of ICT in Sudan
and poor countries.

The rest of this chapter is organised as follows: Sect. 6.2 shows the use of mobile
and digital divide in Sudan. Section 6.3 discusses the use of computer and digital
divide in Sudan. Section 6.4 investigates the use of Internet and digital divide in
Sudan. Section 6.5 examines the determinants of the digital divide that appears
from the relationships between the use of ICT (mobile, computer and Internet) and
age, educational and professional levels, and the use of ICT and per capita income,
poverty and urbanization. Finally, Sect. 6.6 draws conclusions and proposes poli-
cies to bridge the digital divide and enhance adequacy and equality of the use and
utilization of ICT in Sudan.
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This Sect. 6.2 examines the use of mobile and digital divide in Sudan and shows
evidences on the incidence of the digital divide for households and individuals in
terms of ownership, use, spending and purposes of use of mobile defined by mode
of living, gender and region.

6.2.1 Ownership and Use of Mobile by Households

Concerning households’ ownership and use of mobile, Table 6.1 and Fig. 6.1
explain households’ ownership and use of mobile defined by region and mode of
living. The regional disparities in ICT indicators appear from proportions of
households’ ownership of mobile defined by region and mode of living in Sudan.
That implies that the proportions of households’ ownership of mobile in urban
(95.4 %) are higher than rural (88.5 %) and total Sudan (92.2 %). The regional
distribution implies that the highest proportions of households ownership of mobile
is reported in Northern region followed by Khartoum, Southern, Western, Central,
all Sudan, and Eastern regions respectively.'

The regional disparities in ICT indicators appear from proportions of house-
holds’ use of mobile defined by region and mode of living in Sudan. That implies
that the proportions of households’ use of mobile in urban (96.9 %) are higher than
rural (93.5 %) and total Sudan (95.2 %). The regional distribution implies that the
highest proportions of households use of mobile is reported in Southern region
followed by Khartoum, Northern, Central, Western, all Sudan, and Eastern regions
respectively.

6.2.2 Spending on Mobile Services and Fixed Telephone

Average spending of households on mobile services per month defined by region,
mode of living and gender in Sudan implies that the average spending in urban
(30 %) is equivalent to rural (30 %) and total Sudan (30 %), but the average
spending for males (30 %) is higher than females (20 %). The regional use implies
similar and equivalent average spending of households on mobile for all Sudan,
Khartoum, Western, Eastern, Central and Southern regions, which are all higher
than the Northern region2 (see Table 6.2 and Fig. 6.2).3

The regional disparities in ICT indicators appear from households’ average
spending on fixed telephone per month defined by region and mode of living in

' As indicated by 98.6 %, 97.6 %, 95 %, 93.4 %, 92.7 %, 92.2 % and 79.5 % respectively.
2 As indicated by 30 %, 30 %, 30 %, 30 %, 30 %, 30 % and 20 % respectively.
3 As reported by 98.3 %, 98.1 %, 97.1 %, 95.7 %, 95.5 %, 95.2 % and 88.8 % respectively.
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Fig. 6.1 Households use of ICT: mobile, computer and Internet defined by region and by mode of
living in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012”)

Sudan. That implies that average spending on fixed telephone per month in urban
areas (20 %) is twice average spending in rural areas (10 %). The regional
distribution implies that the highest households’ average spending on fixed tele-
phone per month is reported in Southern region followed by Central, Western, all
Sudan, Kilartoum, Eastern, and Northern regions respectively (see Table 6.2 and
Fig. 6.2).

4 As indicated by 35.5 %, 25 %, 25 %, 20 %, 20.4 % and 20 % respectively.



132 6 Overview of the Use of ICT and the Digital Divide in Sudan
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Fig. 6.1 (continued)

6.2.3 Ownership and Use of Mobile by Individuals

Concerning individual use of mobile, Tables 6.3 and 6.4 explains the discrepancies
in terms of the proportions of individuals used mobile at least once during 2011 and
purposes of the use of mobile, average number of Subscriber Identity Module or
Subscriber Identification Module (SIM), or SIM card individuals owned, bought
from companies or their agents or received from other sources, proportions of
individuals with knowledge of mobile services prices, sources of knowledge of
mobile services prices and cost of using mobile from the viewpoint of individuals
defined by region, mode of living and gender.

The regional disparities in ICT indicators appear from proportions of individ-
uals’ ownership of mobile defined by region, mode of living and gender in Sudan.
That implies that the proportions of individuals’ ownership of mobile in urban
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Fig. 6.2 Households average monthly spending on mobile and fixed telephone defined by region
and mode of living in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

(71.6 %) are higher than rural (57.6 %) and for males (75.5 %) is higher than
females (51.1 %) and total Sudan (63.1 %). The regional distribution implies that
the highest proportions of individuals’ ownership of mobile is reported in Khartoum
followed by Northern, Central, all Sudan, Southern, Western, and Eastern regions
respectively (see Table 6.3 and Fig. 6.3).”

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile at least once during the year 2011 defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals’ use of
mobile in urban (91.4 %) is higher than rural (84.3 %) and for males (92 %) is
higher than females (82.3 %) and total Sudan (87.1 %). The regional distribution
implies that the highest proportion of individuals’ use of mobile is reported in

3 As indicated by 83.3 %, 68 %, 64.9 %, 63.1 %, 62 %, 48.8 % and 46.8 % respectively.
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Fig. 6.2 (continued)

Khartoum followed by Northern, Southern, all Sudan, Western, Central, and East-
ern regions respectively (see Table 6.3 and Fig. 6.3).°

6.2.4 Purposes of the Use of Mobile

From the viewpoint of individuals in Sudan mobile is widely used for several
purposes, notably, it is widely used to make phone calls, send and receive messages,
entertainment, transfer money, use the Internet, other purposes and to buy a service
respectively.” The gender gap between males and females appear from several

© As indicated by 93 %, 90.7 %, 90.2 %, 87.9 %, 87.1 %, 85.7 % and 77.4 % respectively.

7 As reported by 99.1 %, 60 %, 30.5 %, 23.3 %, 15.7 %, 8.7 % and 4.4 % respectively for the total
Sudan.
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Fig. 6.3 The ownership and use of mobile defined by regions, mode of living and gender in Sudan
during 2011 (Source Adapted from National Telecommunication Corporation (NTC) (2012)
“Households and individuals ICT survey 2012”)

purposes of using mobile defined by gender that implies that for males and females
mobile is widely used to make phone calls, send and receive messages, entertain-
ment, transfer money, use the Internet, other purposes and to buy a service for males
and females respectively (see Table 6.4 and Fig. 6.4).%°

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile to make phone calls of total mobile users defined by region,
mode of living and gender in Sudan. That implies that the proportions of individ-
uals’ use of mobile to make phone calls of total mobile users in urban (99.2 %) is
slightly higher than rural ((99.1 %) and for males (99.2 %) is slightly higher than
females (98.9 %) and total Sudan (99.1 %). The regional distribution implies that
the highest proportions of individuals use of mobile to make phone calls of total

8 As indicated by 99.2 %, 64.6 %, 32.5 %, 28.8 %, 19.7 %, 9.5 % and 5.1 % respectively for males.

°As reported by 98.9 %, 54.9 %, 28.3 %, 17.3 %, 11.3 %, 7.8 %, and 3.5 % respectively for
females.
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Fig. 6.3 (continued)

mobile users is reported in Khartoum followed by Southern, Central, all Sudan,
Western, Northern, and Eastern regions respectively.'’

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile to send and receive messages of total mobile users defined by
region, mode of living and gender in Sudan. That implies that the proportions of
individuals’ use of mobile to send and receive messages of total mobile users in
urban (68.1 %) is higher than rural (54.3 %) and for males (64.6 %) is higher than
females (54.9 %) and total Sudan (60 %). The regional distribution implies that the
highest proportions of individuals use of mobile to send and receive messages of
total mobile users is reported in Khartoum followed by Central, all Sudan, North-
ern, Southern, Western, and Eastern regions respectively.'’

19 A5 indicated by 99.3 %, 99.3 %, 99.2 %, 99.1 %, 98.9 %, 98.8 % and 98.7 % respectively.
' As indicated by 71.3 %, 61.7 %, 60 %, 53.6 % and 48.1 %, respectively.
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Fig. 6.4 Purposes of the use of mobile defined by regions, mode of living and gender in Sudan
during 2011 (Source Adapted from National Telecommunication Corporation (NTC) (2012)
“Households and individuals ICT survey 2012”)

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile to use the Internet of total mobile users defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals’ use
of mobile to use the Internet of total mobile users in urban (23 %) is more than twice
higher than rural (10.5 %) and for males (19.7 %) is near to twice higher than
females (11.3 %) and total Sudan (15.7 %). The regional distribution implies that
the highest proportions of individuals use of mobile to use the Internet of total
mobile users is reported in Khartoum followed by Southern, Central, all Sudan,
Eastern, Northern, and Western regions respectively.'> The proportion of

12 As indicated by 28.1 %, 17.7 %, 16 %, 15.7 %, 10 %, 8.3 % and 6.4 % respectively.
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Fig. 6.4 (continued)

individuals use of mobile to use the Internet of total mobile users in Khartoum (28.1
%) is more than four time higher than that in Western region (6.4 %).

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile to transfer money of total mobile users defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals’ use
of mobile to transfer money of total mobile users in urban (24.1 %) is higher than
rural (22.7 %) and for males (28.8 %) is higher than females (17.3 %) and total
Sudan (23.3 %). The regional distribution implies that the highest proportions of
individuals use of mobile to transfer money of total mobile users is reported in
Southern region followed by Central, all Sudan, Eastern, Khartoum, Northern, and
Western regions respectively.'®> The proportion of individuals use of mobile to

13 As indicated by 36.5 %, 36.4 %, 23.3 %, 22.6 %, 17.9 %, 15.3 %, and 7.3 % respectively.
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Fig. 6.4 (continued)

transfer money of total mobile users in Central region (36.4 %) is more than twice
higher than that in Northern region (15.3 %).

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile to buy a service of total mobile users defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals’ use of
mobile to buy a service of total mobile users in urban (6.9 %) is more than double/
higher than rural (2.5 %) and for males (5.1 %) is higher than females (3.5 %) and
total Sudan (4.4 %). The regional distribution implies that the highest proportions of
individuals use of mobile to buy a service of total mobile users is reported in
Northern region followed by Khartoum, Eastern, all Sudan, Western, Central, and
Southern regions respectively.'* The proportion of individuals’ use of mobile to

14 A indicated by 12.1 %, 7 %, 5.8 %, 4.4 %, 2.8 %, 1.9 % and 0.4 % respectively.
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Fig. 6.4 (continued)

buy a service of total mobile users in Northern region (12.1 %) is more than
30 times higher than that in Southern region (0.4 %).

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile for entertainment of total mobile users defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals’ use
of mobile for entertainment of total mobile users in urban (34.2 %) is higher than
rural (27.9 %) and for males (32.5 %) is higher than females (28.3 %) and total
Sudan (30.5 %). The regional distribution implies that the highest proportions of
individuals use of mobile for entertainment of total mobile users is reported in
Southern region followed by Khartoum, Central, all Sudan, Northern, Western, and
Eastern regions respectively.'

15 As indicated by 43.1 %, 34.8 %, 33.2 %, 30.5 %, 24.8 %, 24 % and 22.9 % respectively.
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Fig. 6.4 (continued)

The regional disparities in ICT indicators appear from proportions of individ-
uals’ use of mobile for other purposes of total mobile users defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals’ use
of mobile for other purposes of total mobile users in rural (9 %) is slightly higher
than urban (8.2 %) and for males (9.5 %) is higher than females (7.8 %) and total
Sudan (8.7 %). The regional distribution implies that the highest proportions of
individuals use of mobile for other purposes of total mobile users is reported in
Southern region, followed by Central, all Sudan, Khartoum, Western, Eastern, and
Northern regions respectively.'®

16 A indicated by 21.8 %, 12 %, 8.7 %, 6.3 %, 5.4 %, 5.4 % and 4.4 % respectively.
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Fig. 6.4 (continued)

6.2.5 Knowledge of the Use of Mobile

We observe some exceptional similarity concerning the average number of SIM
owned by individual, as it is similar and equivalent to one for all regions, for both
urban and rural areas and for males and females in Sudan. On the one hand, the
proportions of individuals bought SIM directly from companies or their agents
defined by region, gender and mode of living implies that the proportions of
individuals bought SIM directly from companies or their agents in urban areas
(65.5 %) are higher than rural areas (50.2 %) and for males (64.5 %) is higher than
females (47.8 %) and total Sudan (56.5 %). The highest proportions of individuals
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Fig. 6.4 (continued)

bought SIM directly from companies or their agents is reported in Khartoum
followed by Central, Northern, all Sudan, Southern, Eastern, and Western regions
respectively.'” On the other hand, the proportions of individuals received SIM from
other sources defined by region, gender and mode of living implies that the pro-
portions of individuals received SIM from other sources in rural areas (22.8 %) is
higher than urban areas (17.4 %) and for males (23.8 %) is higher than females (17.1
%) and total Sudan (20.6 %). The highest proportions of individuals received SIM
from other sources is reported in Western region followed by Southern, Eastern, all
Sudaré, Northern, Khartoum and Central regions respectively (see Table 6.5 and Fig.
6.5).!

The regional disparities in ICT indicators appear from individuals’ awareness
defined by proportions of individuals’ with knowledge of the terms of contract to
buy SIM defined by region, mode of living and gender in Sudan. That implies that
the proportions of individuals’ with knowledge of the terms of contract to buy SIM

17 As reported by 76.1 %, 62.8 %, 61.1 %, 56.5 %, 48.6 %, 43.1 % and 33.5 % respectively.
18 As indicated by 26.9 %, 26.5 %, 22.1 %, 20.8 %, 20.6 %, 17.3 % and 17 % respectively.
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Fig. 6.5 Knowledge of terms of contract of purchasing SIM card defined by region, mode of
living and gender in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

in urban (50.2 %) is higher than rural (34.3 %) and for males (47.3 %) is higher than
females (33.9 %) and total Sudan (40.8 %). The regional distribution implies that
the highest proportions of individuals with knowledge of the terms of contract to
buy SIM is reported in Khartoum followed by Northern, Central, all Sudan,
Western, Southern, and Eastern regions respectively.'® The proportion of individ-
uals with knowledge of the terms of contract to buy SIM in Khartoum (61.4 %)
is more than twice higher than that in Eastern region (23.2 %) (see Table 6.5 and
Fig. 6.5).

19 A reported by 61.4 %, 43.5 %, 41.9 %, 40.8 %, 30.1 %, 29 % and 23.2 % respectively.
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6.2.6 Prices and Costs of the Uses of Mobile

The regional disparities in ICT indicators appear from individuals’ awareness
defined by the proportions of individuals with knowledge of mobile services prices
defined by region, mode of living and gender in Sudan. That implies that the
proportions of individuals with knowledge of mobile services prices in urban
(52.5 %) is higher than rural (41.7 %) and for males (49 %) is higher than females
(31.7 %) and total Sudan (40.2 %). The regional distribution implies that the highest
proportion of individuals with knowledge of mobile services prices is reported in
Khartoum followed by Southern, Central, all Sudan, Northern, Western, and East-
ern regions respectively (see Table 6.6 and Fig. 6.6).%°

The regional disparities in ICT indicators appear from sources of knowledge of
mobile services prices defined by region, mode of living and gender in Sudan. That
implies that with exception of Western region, the majority in other regions and in
all Sudan find information from companies followed by media and other sources
(people) respectively.”! The majority of individuals find information from compa-
nies as reported in Khartoum followed by Northern, all Sudan, Central, Southern,
Eastern, and Western regions respectively.”” Some individual find information
from media as reported in Western region followed by Southern, all Sudan, Central,
Eastern, Northern, and Khartoum, respectively.23 Few individuals find information
from other sources (people) as reported in Eastern region followed by Northern,
Central, all Sudan, Khartoum, Southern, and Western regions respectively (see
Table 6.6 and Fig. 6.6).%*

The regional disparities in ICT indicators appear from individuals’ viewpoint
concerning the cost of using mobile defined by region, mode of living and gender in
Sudan. That implies that with exception of Central region, the viewpoint of the
majority in other region and all Sudan implies that the cost of using mobile is high
followed by reasonable and low respectively.25 From the viewpoint of the majority
of individuals the high cost of using mobile is reported in Western region followed
by Southern, Eastern, Khartoum, all Sudan, Northern, and Central regions respec-
tively.?® From the viewpoint of some people the reasonable cost of using mobile is
reported in Central region followed by Northern, all Sudan, Khartoum, Eastern,
Southern, and Western regions respectively.>” From the viewpoint of few people

20As reported by 58.3 %, 44.1 %, 41.2 %, 40.2 %, 37.9 %, 31.7 % and 22.4 % respectively.
2! As indicated by 59.5 %, 33.1 %, and 7.5 % respectively.

22 As reported by 71.5 %, 63.1 %, 59.5 %, 58.2 %, 55.9 %, 50.2 %, and 43.3 % respectively.
23 As indicated by 54 %, 39 %, 33.1 %, 32.9 %, 32 %, 24.8 %, and 23.4 % respectively.

24 As reported by 17.8 %, 12.1 %, 8.9 %, 7.5 %, 5.1 %, 5.1 %, and 2.8 % respectively.

25 As indicated by 55.9 %, 41.7 %, and 2.3 % respectively.

26 As reported by 74 %, 63.5 %, 57.5 %, 56.8 %, 55.9 %, 48.2 %, and 46.7 % respectively.

7 As indicated by 51.3 %, 48.1 %, 41.7 %, 41.5 %, 39.8 %, 31.6 %, and 23.8 % respectively.
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Fig. 6.6 Knowledge of mobile services price, sources of individuals knowledge and the cost of
using mobile from the view point of individuals defined by region, mode of living and gender in
Sudan during 2011 (Source Adapted from National Telecommunication Corporation (NTC)
(2012) “Households and individuals ICT survey 2012”)

the low cost of using mobile is reported in Southern region followed by Northern,
Eastern, all Sudan, Western, Central, and Khartoum regions respectively (see
Table 6.6 and Fig. 6.6).%

28 As reported by 4.9 %, 3.8 %, 2.7 %, 2.3 %, 2.2 %, 2 %, and 1.7 % respectively.
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Fig. 6.6 (continued)

6.3 The Use of Computer and Digital Divide in Sudan

This section discusses the use of computer and digital divide in Sudan and explains
evidences on the occurrence of the digital divide for households and individuals in
terms of ownership, use and purposes of use of computer defined by mode of living,

gender and region.

6.3.1 Ownership and Use of Computer by Households

Concerning households’ ownership and use of computer, Table 6.7 explains the
proportions of households owned or used computer defined by region and mode of
living.

The regional disparities in ICT indicators appear from the proportions of house-
holds’ ownership of computer defined by region and mode of living in Sudan. That
implies that the proportions of households’ ownership of computer in urban areas
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Fig. 6.6 (continued)

(18.9 %) are more than twice higher than rural areas (7.5 %) and total Sudan (14 %).
The regional distribution implies that the highest proportions of households own-
ership of computer is reported in Khartoum followed by Southern, Central, West-
ern, Northern, all Sudan, and Eastern regions respectively.”’ The proportion of

2 As indicated by 12.8 %, 12 %, 10.4 %, 8.8 %, 14 % and 5.4 % respectively.
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Fig. 6.6 (continued)

households’ ownership of computer in Khartoum (34.4 %) is more than six time
higher than that in Eastern region (5.4 %) (see Table 6.7 and Fig. 6.7).

The regional disparities in ICT indicators appear from proportions of house-
holds’ use of computer defined by region and mode of living in Sudan. That implies
that the proportions of households’ use of computer in urban areas (39.3 %) are
more than twice higher than rural areas (18.7 %) and total Sudan (29.7 %). The
regional distribution implies that the highest proportions of households use of
computer is reported in Khartoum followed by Southern, all Sudan, Northern,
Central, Western, and Eastern regions respectively.’® The proportion of house-
holds’ use of computer in Khartoum (50.6 %) is more than three time higher than
that in Eastern region (14.3 %) (see Table 6.7 and Fig. 6.7).

30 A indicated by 50.6 %, 40 %, 29.7 %, 27.4 %, 27 %, 23.3 % and 14.3 % respectively.
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Fig. 6.7 Households ownership and use of computer defined by region and by mode of living in
Sudan during 2011 (Source Adapted from National Telecommunication Corporation (NTC)
(2012) “Households and individuals ICT survey 2012”)

6.3.2 Knowledge, Provision and Use of Computer by
Individuals

Concerning individual’s use of computer, Tables 6.8 and 6.9 explains proportions
of individuals with knowledge to use computer, provided with computer at home,
used computer at home and outside home and scope/reasons for use of computer at
home and outside home defined by region, mode of living and gender.

The regional disparities in ICT indicators appear from awareness to use com-
puter as defined by the proportions of individuals’ with knowledge to use computer
defined by region, mode of living and gender in Sudan. That implies that the
proportions of individuals’ with knowledge to use computer in urban areas
(33 %) is more than three time higher than rural areas (10.6 %) and for males
(23.3 %) is higher than females (15.7 %) and total Sudan (19.4 %). The regional
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Fig. 6.7 (continued)

distribution implies that the highest proportions of individuals’ with knowledge to
use computer is reported in Khartoum followed by all Sudan, Southern, Central,
Northern, Western, and Eastern regions respectively.”' Proportions of individuals’
with knowledge to use computer in Khartoum is more than four time higher than in
Eastern regions (see Table 6.8 and Fig. 6.8).

The regional disparities in ICT indicators appear from awareness to use com-
puter outside home as defined by the proportions of individuals use computer of
total individuals with knowledge to use computer outside home defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
use computer of total individuals with knowledge to use computer outside home in
rural areas (68.6 %) is higher than urban areas (62.4 %) and for males (68.5 %) is
higher than females (58.7 %) and total Sudan (64.4 %). The regional distribution
implies that the highest proportions of individuals use computer of total individuals

3As reported by 41.9 %, 19.4 %, 18.3 %, 15.6 %, 14.8 %, 10.9 % and 9.2 % respectively.
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Fig. 6.8 The use of computer at home and outside home defined by region, mode of living and
gender in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012”)

with knowledge to use computer outside home is reported in Southern region
followed by Western, Central, Northern, all Sudan, Eastern, and Khartoum regions
respectively (see Table 6.8 and Fig. 6.8).>*

The regional disparities in ICT indicators appear from the proportions of indi-
viduals’ provided with computer at home for their use defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals’
provided with computer at home for their use in urban areas (20.2 %) is more
than four times higher than rural areas (4.1 %) and for males (12.7 %) is higher than
females (8.3 %) and total Sudan (10.5 %). The regional distribution implies that the
highest proportions of individuals’ provided with computer at home for their use is
reported in Khartoum followed by all Sudan, Central, Southern, Northern, Eastern,
and Western regions respectively.®> Proportions of individuals’ provided with
computer at home in Khartoum is more than six time higher than in Eastern regions
(see Table 6.8 and Fig. 6.8).

32 As reported by 81.2 %, 71.1 %, 68.3 %, 64.9 %, 64.4 %, 59.4 %, and 59.2 % respectively.
33 As indicated by 28.6 %, 10.5 %, 7.4 %, 6.9 %, 6 %, 4.1 %, and 3.4 % respectively.
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Fig. 6.8 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals use computer of total individuals with knowledge to use computer at home
defined by region, mode of living and gender in Sudan. That implies that the
proportions of individuals use computer of total individuals with knowledge to
use computer at home in rural areas (95.8 %) is higher than urban areas (95.3 %)
and for males (96.1 %) is higher than females (94.5 %) and total Sudan (95.4 %).
The regional distribution implies that the highest proportions of individuals use
computer of total individuals with knowledge to use computer at home is reported
in Western region followed by Central, Khartoum, Northern, all Sudan, Eastern,
and Southern regions respectively (see Table 6.8 and Fig. 6.8).*

6.3.3 Purposes of the Use of Computer

From the viewpoint of individuals in Sudan computer is widely used at home and
outside home for several purposes, notably, it is widely used at home to connect to
the Internet, for games and entertainment, for educational purposes, save the data,

3 As reported by 96.3 %, 96.3 %, 95.5 %, 95.5 %, 95.4 %, and 94.3 % respectively.
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Fig. 6.8 (continued)

print files, and for work-related work respectively, in addition, for all Sudan
computer is widely used outside home for educational purposes, to connect to the
Internet, for games and entertainment, and to print files respectively.”> The gender
gap between males and females in ICT indicators appear from several purposes of
using computer defined by gender that implies that for males and females computer
is widely used at home to connect to the Internet, for games and entertainment, for
educational purposes, to save the data, to print files, and for work-related work
respectively, in addition, computer is widely used outside home for educational
purposes, to connect to the Internet, for games and entertainment, and to print files
respectively for males and females respectively (see Table 6.9 and Fig. 6.9).%¢7

35 As indicated by 77.3 %, 72.2 %, 70 %, 61.7 %, 37.9 % and 25.4 % respectively for at home. And
as indicated by 71.2 %, 59.2 %, 57.1 % and 46.2 % respectively for outside home.

36 As reported by 79.5 %, 71.2 %, 69.6 %, 64.4 %, 39.8 % and 27.3 % respectively at home. And as
indicated by 67.5 %, 64.2 %, 59 % and 46.3 % for outside home respectively for males.

37 As indicated by 74.1 %, 73.6 %, 70.5 %, 57.5 %, 35 % and 15.2 % respectively for females at
home. And as indicated by 77.2 %, 50.8 %, 53.9 % and 46.2 % for females outside home
respectively.
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Fig. 6.8 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home for games and entertainment defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
used computer at home for games and entertainment in rural (85 %) is higher than
urban (68.1 %) and for females (73.6 %) is higher than males (71.2 %) and total
Sudan (72.2 %). The regional distribution implies that the highest proportions of
individuals used computer at home for games and entertainment is reported in
Southern region followed by Northern, Central, Western, all Sudan, Eastern, and
Khartoum regions respectively (see Table 6.9 and Fig. 6.9).**

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer outside home for games and entertainment defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals

38 As indicated by 88 %, 83.1 %, 82.2 %, 78.9 %, 72.2 %, 66.6 %, and 66.2 % respectively.
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Fig. 6.9 Purposes of use of computer at home and outside home defined by region, mode of living
and gender in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012”)

used computer outside home for games and entertainment in rural (66.6 %) is higher
than urban (51.9 %) and for males (59 %) is higher than females (53.9 %) and total
Sudan (57.1 %). The regional distribution implies that the highest proportions of
individuals used computer outside home for games and entertainment is reported in
Western region followed by Southern, Central, all Sudan, Northern, Eastern, and
Khartoum regions respectively (see Table 6.9 and Fig. 6.9).%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home to connect to the Internet defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals used
computer at home to connect to the Internet in urban (79 %) is higher than rural

3 As indicated by 75.2 %, 75.1 %, 60.3 %, 57.1 %, 54.1 %, 51.4 %, and 47.8 % respectively.
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Fig. 6.9 (continued)

(72.1 %) and for males (79.5 %) is higher than females (74.1 %) and total Sudan
(77.3 %). The regional distribution implies that the highest proportions of individ-
uals used computer at home to connect to the Internet is reported in Khartoum
followed by all Sudan, Southern, Western, Eastern, Central, and Northern regions
respectively (see Table 6.9 and Fig. 6.9).*°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer outside home to connect to the Internet defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
used computer outside home to connect to the Internet in urban (64 %) is higher
than rural (50.3 %) and for males (64.2 %) is higher than females (50.8 %) and total
Sudan (59.2 %). The regional distribution implies that the highest proportions of
individuals used computer outside home to connect to the Internet is reported in

40 As reported by 81.6 %, 77.3 %, 77.2 %, 74.4 %, 72.5 %, 71.3 % and 61.9 % respectively.
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Fig. 6.9 (continued)
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Khartoum followed by all Sudan, Central, Eastern, Western, Southern, and North-
ern regions respectively (see Table 6.9 and Fig. 6.9).*!

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home to print files defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used computer at
home to print files in rural (38.5 %) is higher than urban (37.7 %) and for males
(39.8 %) is higher than females (35 %) and total Sudan (37.9 %). The regional
distribution implies that the highest proportions of individuals used computer at
home to print files is reported in Central region followed by Western, Khartoum, all
Sudan, Southern, Eastern, and Northern regions respectively (see Table 6.9 and Fig.

6.9).*

4! As reported by 65.4 %, 59.2 %, 58.6 %, 58.5 %, 54.4 %, 50.3 %, and 37.7 % respectively.
42 As indicated by 45.4 %, 41.4 %, 38.5 %, 37.9 %, 34.3 %, 18.8 %, and 12 % respectively.



170 6 Overview of the Use of ICT and the Digital Divide in Sudan

Use of computer at home for educational purposes defined by region

and mode of living (%) Total
M Rural
Sudan |
B Urban
Western | e
Souther |
Central |
Khartoum |
Eastern | ...
Northern |
0 10 20 30 40 50 60 70 80 90
Use of computer at home for educational purposes defined by
5 Total
regionand gender (%)
SN W Femmle
Western |, "
ot i =
Central
EUM S
U
Northern s
0 20 0 60 80 100

Fig. 6.9 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer outside home to print files defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used computer
outside home to print files in urban (49 %) is higher than rural (41.1 %) and for
males (46.3 %) is higher than females (46.2 %) and total Sudan (46.2 %). The
regional distribution implies that the highest proportions of individuals used com-
puter outside home to print files is reported in Southern region followed by Central,
Khartoum, all Sudan, Eastern, Western, and Northern regions respectively (see
Table 6.9 and Fig. 6.9).*

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home for educational purposes defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals used
computer at home for educational purposes in urban (70.1 %) is higher than rural
(69.6 %) and for females (70.5 %) is slightly higher than males (69.6 %) and total

43 As indicated by 55 %, 52.4 %, 46.3 %, 46.2 %, 39.6 %, 38.2 %, and 26.9 % respectively.
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Fig. 6.9 (continued)

Sudan (70 %). This result implies that the use of computer at home is useful to help
to increase educational attainment for females and therefore can be used to reduce
the gender gap in educational attainment between males and females in Sudan. The
regional distribution implies that the highest proportions of individuals used com-
puter at home for educational purposes is reported in Southern region followed by
Eastern, Western, Central, Northern, all Sudan, and Khartoum regions respectively
(see Table 6.9 and Fig. 6.9).**

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer outside home for educational purposes defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals

4 As reported by 76.4 %, 75.6 %, 72.6 %, 71.2 %, 70.2 %, 70 %, and 68.2 % respectively.



172 6 Overview of the Use of ICT and the Digital Divide in Sudan

Use of computer at home for work purposes defined by region and

| mode of living (%) Total
sudan | e mrer
| W Urban
Wastem h
Southern | e
Central | ™
Khartourn h
Eastemn —
Northern | ——
0 5 10 15 20 25 30 35
Use of computer at home for work purposes defined by region and
gender (%) Total
R —— =Female
Western _ W Male
Southern _
(L —
Khartoum &
SETLY S —
Northern ‘
0 10 20 30 40

Fig. 6.9 (continued)

used computer outside home for educational purposes in rural (75.1 %) is higher
than urban (69 %) and for females (77.2 %) is higher than males (67.5 %) and total
Sudan (71.2 %). This result implies that the use of computer outside home is useful
to help to increase educational attainment for rural areas and therefore can be used
to reduce the regional disparity in educational attainment between urban and rural
areas in Sudan. This result also implies that the use of computer outside home is
useful to help to increase educational attainment for females and therefore can be
used to reduce the gender gap in educational attainment between males and females
in Sudan. The regional distribution implies that the highest proportions of individ-
uals used computer outside home for educational purposes is reported in Western
region followed by Central, all Sudan, Northern, Khartoum, Southern, and Eastern
regions respectively (see Table 6.9 and Fig. 6.9).%

S As reported by 82 %, 73.7 %, 71.2 %, 70.4 %, 68.6 %, 64.9 %, and 64.9 % respectively.
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Fig. 6.9 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home to save the data defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used computer
at home to save the data in rural (65.3 %) is higher than urban (60.5 %) and for
males (64.4 %) is higher than females (57.5 %) and total Sudan (61.7 %). The
regional distribution implies that the highest proportions of individuals used com-
puter at home to save the data is reported in Western region followed by Southern,
Central, Northern, all Sudan, Khartoum, and Eastern regions respectively.*

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used computer at home for work-related work defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals used

46 A5 indicated by 82 %, 73.6 %, 63 %, 61.8 %, 61.7 %, 59.2 %, and 50.5 % respectively.
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Fig. 6.9 (continued)

computer at home for work-related work in urban (24.1 %) is higher than rural
(17.3 %) and for males (27.3 %) is higher than females (15.2 %) and total Sudan
(25.4 %). The regional distribution implies that the highest proportions of individ-
uals used computer at home for work-related work is reported in all Sudan followed

by Central,

Western, Southern, Eastern, Khartoum, and Northern regions respec-

tively (see Table 6.9 and Fig. 6.9).’

47 As indicated by 25.4 %, 23.1 %, 22.4 %, 15 %, 14.6 %, 14.1 %, and 9 % respectively.
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Fig. 6.9 (continued)

6.3.4 Impediment Factors Impeded the Use of Computer

From the viewpoint of individuals, several impediment factors impeded the use of
computer at home and outside home. Regarding the factors that hindered the use of
computer, Table 6.10 explains that the proportions of individuals to use computer at
home and outside home are impeded by impediment factors such as the lack of
electricity, the presence of inhibitors related to health reasons, the lack of desire,
and for other reasons at home and outside home defined by region, mode of living
and gender (see Table 6.10 and Fig. 6.10).

The regional disparities in ICT indicators appear from the proportions of individ-
uals who did not use computer at home for the lack of electricity of total who did not
use computer at home defined by region, mode of living and gender in Sudan. That
implies that the proportions of individuals who did not use computer at home for the
lack of electricity of total who did not use computer at home in rural (32.1 %) is near
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Fig. 6.9 (continued)

to twice/higher than urban (16.4 %) and for males (27.9 %) is more than double/
higher than females (11.4 %) and total Sudan (19.9 %). The regional distribution
implies that the highest proportions of individuals who did not use computer at home
for the lack of electricity of total who did not use computer at home is reported in
Southern region followed by Eastern, Western, all Sudan, Khartoum, Central, and
Northern regions respectively (see Table 6.10 and Fig. 6.10).**

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer at home for the presence of inhibitors related to
health reasons of total who did not use computer at home defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals who did
not use computer at home for the presence of inhibitors related to health reasons of
total who did not use computer at home in urban (8.7 %) is higher than rural

4 As reported by 54.4 %, 35.3 %, 33.2 %, 19.9 %, 14.7 %, 14.3 %, and 0 % respectively.
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Fig. 6.9 (continued)

(0 %) and for females (7.3 %) is higher than males (6.3 %) and total Sudan (6.8 %).
The regional distribution implies that the highest proportions of individuals who did
not use computer at home for the presence of inhibitors related to health reasons of
total who did not use computer at home is reported in Northern region followed by
Western, Khartoum, all Sudan, Southern, Central, and Eastern regions respectively
(see Table 6.10 and Fig. 6.10).*

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer at home for the lack of desire of total who did not
use computer at home defined by region, mode of living and gender in Sudan. That
implies that the proportions of individuals who did not use computer at home for the
lack of desire of total who did not use computer at home in urban (27.9 %) is more
than twice/higher than rural (13.9 %) and for females (34.6 %) is more than double/
higher than males (15.7 %) and total Sudan (24.9 %). The regional distribution

4 As indicated by 26.6 %, 26.1 %, 7.3 %, 6.8 %, 3.2 %, 0 %, and 0 % respectively.
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Fig. 6.9 (continued)

implies that the highest proportions of individuals who did not use computer at
home for the lack of desire of total who did not use computer at home is reported in
Khartoum followed by Western, all Sudan, Central, Southern, Eastern, and North-
ern regions respectively (see Table 6.10 and Fig. 6.10).%°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer outside home for the lack of desire of total who
did not use computer outside home defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals’ who did not use computer
outside home for the lack of desire of total who did not use computer outside home
in urban (20.7 %) is higher than rural (18.2 %) and for males (20.7 %) is higher than
females (19.2 %) and total Sudan (20 %). The regional distribution implies that the
highest proportions of individuals who did not use computer outside home for the
lack of desire of total who did not use a computer outside home is reported in

O As reported by 31.6 %, 30.1 %, 24.9 %, 22.8 %, 12.8 %, 0 %, and 0 % respectively.
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Fig. 6.9 (continued)

Southern region followed by Western region, Eastern, all Sudan, Khartoum, Cen-
tral, and Northern regions respectively (see Table 6.10 and Fig. 6.10).”"

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer outside home for high value of rent of computer
of total who did not use computer outside home defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals’ who did not
use computer outside home for high value of rent of computer of total who did not
use computer outside home in urban (12.6 %) is higher than rural (9.4 %) and for
males (12.7 %) is higher than females (10.5 %) and total Sudan (11.7 %). The
regional distribution implies that the highest proportions of individuals who did not
use computer outside home for high value of rent of computer of total who did not
use computer outside home is reported in Southern region followed by Eastern, all

! As indicated by 30.7 %, 28.7 %, 25.1 %, 20 %, 20 %, 14.7 %, and 14 % respectively.



180 6 Overview of the Use of ICT and the Digital Divide in Sudan

Use of computer defined by place (%)

77.3
72.2 70 71.2
61.7 571 59.2
46.2
379
254

At home Outside home

Total

| Entertainment and games B Connect to the Internet  ® Print files
W Educational purposes B Savethe data B Work purposes

Use of computer defined by place (%)

773
80 722 712 70
70 61.7
59.2
60 57.1 .
50 -
37.9

40
30 254
20
10

0

Entertainment Connect to the Print files Educational  Savethe data Work purposes
and games Internet purposes

® Total Outsidehome  m Total Athome
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Sudan, Central, Khartoum, Western, and Northern regions respectively (see Table
6.10 and Fig. 6.10).”2

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer outside home for the lack of need of total who did
not use a computer outside home defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals who did not use computer
outside home for the lack of need of total who did not use computer outside home in
rural (36.6 %) is higher than urban (35.5 %) and for females (41.9 %) is higher than
males (30.3 %) and total Sudan (35.9 %). The regional distribution implies that the
highest proportions of individuals who did not use computer outside home for the
lack of need of total who did not use computer outside home is reported in Northern
region followed by Western, Eastern, Southern, all Sudan, Khartoum, and Central
regions respectively (see Table 6.10 and Fig. 6.10).>"

52 As reported by 27.4 %, 24.5 %, 11.7 %, 10.8 %, 10.7 %, 7.8 %, and 1.4 % respectively.
33 As indicated by 51.1 %, 45 %, 45 %, 41.8 %, 35.9 %, 35.5 %, and 25.6 % respectively.
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Fig. 6.10 Factors limit the use of computer at home and outside home defined by region, mode of
living and gender in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer at home for other reasons of total who did not use
computer at home defined by region, mode of living and gender in Sudan. That
implies that the proportions of individuals who did not use computer at home for
other reasons of total who did not use computer at home in urban (68.7 %) is higher
than rural (60.3 %) and for males (69.5 %) is higher than females (64 %) and total
Sudan (66.9 %). The regional distribution implies that the highest proportions of
individuals who did not use computer at home for other reasons of total who did not
use computer at home is reported in Western region followed by Khartoum, all
Sudan, Central, Eastern, Southern, and Northern regions respectively (see Table
6.10 and Fig. 6.10).>*

54 As indicated by 77 %, 69.9 %, 66.9 %, 65.3 %, 64.8 %, 55.1 %, and 46.8 % respectively.
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Fig. 6.10 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use computer outside home for other reasons of total who did
not use computer outside home defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals who did not use computer
outside home for other reasons of total who did not use computer outside home in
urban (66.5 %) is higher than rural (56.6 %) and for males (64.6 %) is higher than
females (62.5 %) and total Sudan (63.6 %). The regional distribution implies that
the highest proportions of individuals who did not use computer outside home for
other reasons of total who did not use computer outside home is reported in
Khartoum followed by Southern, all Sudan, Central, Western, Eastern, and North-
ern regions respectively (see Table 6.10 and Fig. 6.10).%

33 As reported by 74.9 %, 74.4 %, 63.6 %, 60.6 %, 47 %, 35.6 %, and 34.7 % respectively.
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Fig. 6.10 (continued)

6.4 The Use of Internet and Digital Divide in Sudan

185

This section investigates the use of Internet and digital divide in Sudan and shows
evidences on the occurrence of the digital divide for households and individuals in
terms of access, use, average spending on the Internet per month, awareness and
knowledge to use Internet, locations and purposes of use of Internet defined by
mode of living gender, and region.
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Fig. 6.10 (continued)

6.4.1 Pattern of Access to and Spending on the Internet by
Households

Concerning households’ access to the Internet, Tables 6.11 and 6.12 explains the
proportions of households with access to the Internet, pattern of households’ access
to the Internet from home, and households and individuals average spending on
fixed telephone, Internet mobile per month, defined by region and mode of living.

The regional disparities in ICT indicators appear from proportions of house-
holds’ access to the internet defined by region and mode of living in Sudan. That
implies that households’ access to the internet in urban (37.4 %) is near to twice
higher than rural (20.1 %) and total Sudan (29.3 %). The regional distribution
implies that the highest access to the internet is reported in Khartoum followed by
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Fig. 6.10 (continued)

Southern, all Sudan, Central, Western, Northern, and Eastern regions respec-
tively.”® The regional distribution implies that the highest access to the internet in
Khartoum (49.4 %) is more than three time higher than in Eastern (14.8 %) region
(see Table 6.11 and Fig. 6.11).

The regional disparities in ICT indicators appear from households’ average
spending on the Internet per month defined by region and mode of living in
Sudan. That implies that households’ average spending on the Internet per month
in urban areas (30 %) is similar to total Sudan (30 %) and both are higher than rural
areas (20 %). The regional distribution implies that the highest households’ average
spending on the Internet per month is reported in Khartoum followed by all Sudan,
Western, Eastern, Central, Northern, and Southern regions respectively (see Table
6.11 and Fig. 6.11).%7

36 As reported by 49.4 %, 40 %, 29.3 %, 29 %, 25.4 %, 16.9 % and 14.8 % respectively.
ST As reported by 30 %, 30 %, 30 %, 30 %, 23 %, 21.5 % and 20 % respectively.



188

6 Overview of the Use of ICT and the Digital Divide in Sudan

50
45
40
35
30
25
20
15
10

Outside home: High value of rent of computer defined by region

LLll]

and mode of living (%)

W Urban
W Rural
Total

Eastern Khartoum Central Southern Woestern  Sudan

40

35

30

25

20

15

10

Outside home: High value of rent of computer defined by region

and gender (%)
H Male
B Female

Total

Eastern Khartoum Central Southern Western  Sudan

Fig. 6.10 (continued)

6.4.2 Knowledge and Use of the Internet by Individuals

Concerning individual’s use of the Internet, Table 6.12 explains proportions of
individuals with knowledge to use the Internet, used the Internet, the languages
used for using the Internet, the methods for connection to the Internet, places for
using the Internet and the purposes of the use of the Internet defined by region,
mode of living and gender (see Table 6.12 and Fig. 6.12).

The regional disparities in ICT indicators appear from awareness to use the
Internet as defined by the proportions of individuals’ with knowledge to use the
Internet defined by region, mode of living and gender in Sudan. That implies that
the proportions of individuals’ with knowledge to use the Internet in urban areas
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Fig. 6.10 (continued)

(29.1 %) is more than three times higher than rural areas (9.6 %) and for males
(22.5 %) is nearly twice higher than females (12.3 %) and total Sudan (17.3 %). The
regional distribution implies that the highest proportions of individuals’ with
knowledge to use the Internet is reported in Khartoum followed by Southern region,
all Sudan, Central, Northern, Eastern, and Western regions respectively.58 The
regional disparity in terms of awareness to use the Internet as defined by the
proportions of individuals’ with knowledge to use the Internet is evidenced from
the highest proportions in Khartoum, which is more than twice the proportions in all
Sudan, Southern and Central regions, more than three times in Northern, more than

8 As reported by 37 %, 17.6 %, 17.3 %, 15.5 %, 10.7 %, 9 %, and 7.2 % respectively.
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Fig. 6.10 (continued)

four times in Eastern, and more than five times in Western regions respectively (see

Table 6.12 and Fig. 6.12).

The regional disparities in ICT indicators appear from the use of the Internet as
defined by the proportions of individuals use the Internet of total individuals with
knowledge to use the Internet defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals used the Internet of total
individuals with knowledge to use the Internet in urban areas (94.8 %) is higher
than rural areas (94.2 %) and for males (95.1 %) is higher than females (93.8 %) and
total Sudan (94.6 %). The regional distribution implies that the highest proportions
of individuals used the Internet of total individuals with knowledge to use the
Internet is reported in Western region followed by Khartoum, all Sudan, Southern,
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Fig. 6.10 (continued)

Centrilg, Eastern, and Northern regions respectively (see Table 6.12 and Fig.
6.12).

The regional disparities in ICT indicators appear from the proportions of indi-
viduals’ have E-mail defined by region, mode of living and gender in Sudan. That
implies that the proportions of individuals’ have E-mail in urban areas (58.3 %) is
more than four times higher than rural areas (39.8 %) and for males (57.5 %) is
higher than females (50.5 %) and total Sudan (55 %). The regional distribution
implies that the highest proportions of individuals’ have E-mail is reported in
Khartoum followed by Northern region, all Sudan, Central, Eastern, Western, and
Southern, regions respectively.®” The regional disparity in terms of the proportions

39 As reported by 97.7 %, 96.3 %, 94.6 %, 93.5 %, 93.1 %, 92 %, and 86.9 % respectively.
%0 As indicated by 68 %, 56.9 %, 55 %, 50.2 %, 40.5 %, 30.9 %, and 30.4 % respectively.
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Fig. 6.10 (continued)

of individuals’ have E-mail is evidenced from the highest proportions in Khartoum,
which is more than twice the proportions in Southern and Western regions (see
Table 6.12 and Fig. 6.12).

6.4.3 Language of Connectivity and Use of the Internet

The disparities in ICT indicators appear from the language of connectivity and the
use of the Internet measured by the proportions of individuals used the Internet
according to language which implies that for the majority of individuals in Sudan
Arabic is the most widely used language for using the Internet, followed by the
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Fig. 6.11 Pattern of households’ access to the Internet from home, proportions of households with
access to the Internet, households average spending on Internet per month (in pounds) defined by
region and the mode of living in Sudan during 2011 (Source Adapted from National Telecommu-
nication Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

English language and the other language respectively (see Table 6.13 and
Fig. 6.13).°'

The regional disparities in ICT indicators appear from the use of Arabic lan-
guage to use the Internet as defined by the proportions of individuals use Arabic

5! As indicated by 97 %, 49.8 %, and 1.4 % respectively.
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Fig. 6.11 (continued)

language to use the Internet of total individuals use the Internet defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
use Arabic language to use the Internet of total individuals use the Internet in rural
areas (98.8 %) is higher than urban areas (95.8 %) and for males (97 %) is higher
than females (96 %) and total Sudan (97 %). The regional distribution implies that
the highest proportions of individuals use Arabic language to use the Internet of
total individuals use the Internet is reported in Northern region followed by Eastern
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Fig. 6.11 (continued)
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region, Western, Central, Southern, all Sudan, and Khartoum regions respectively
(see Table 6.13 and Fig. 6.13).%>

The regional disparities in ICT indicators appear from the use of English
language to use the Internet as defined by the proportions of individuals use English
language to use the Internet of total individuals use the Internet defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
use English language to use the Internet of total individuals use the Internet in urban
areas (53.1 %) is higher than rural areas (43.3 %) and for females (50.4 %) is higher

%2 As reported by 100 %, 99 %, 99 %, 98 %, 98 %, 97 %, and 95 % respectively.
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region and by mode of living (%)
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Fig. 6.11 (continued)

than males (49.5 %) and total Sudan (49.8 %). The regional distribution implies that
the highest proportions of individuals use English language to use the Internet of
total individuals use the Internet is reported in Khartoum followed by Central
region, all Sudan, Western, Northern, Southern, and Eastern regions respectively
(see Table 6.13 and Fig. 6.13).%

The regional disparities in ICT indicators appear from the use of other language
to use the Internet as defined by the proportions of individuals use other language to
use the Internet of total individuals use the Internet defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals use
other language to use the Internet of total individuals use the Internet in rural areas
(1.8 %) is higher than urban areas (1.2 %) and for males (1.2 %) is higher than
females (0.2 %) and total Sudan (1.4 %). The regional distribution implies that the

%3 As reported by 58.1 %, 52.9 %, 49.8 %, 42.5 %, 35 %, 31.7 %, and 18.2 % respectively.
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Fig. 6.12 The proportions of individuals used the Internet and E-mail defined by region, mode of
living and gender in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012)

highest proportions of individuals use other language to use the Internet of total
individuals use the Internet is reported in Central region followed by Western
region, Khartoum, all Sudan, Eastern, Southern, and Northern regions respectively
(see Table 6.13 and Fig. 6.13).%*

54 As reported by 2 %, 1.6 %, 1.4 %, 1.4 %, 0.7 %, 0.1 %, and 0 % respectively.
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Fig. 6.12 (continued)

6.4.4 Means of Connectivity and Use of the Internet

The disparities in ICT indicators appear from means of connectivity and the use of
the Internet measured by the proportions of individuals used the Internet according
to means of connectivity or methods of connection which implies that for the
majority of individuals in Sudan mobile cellular telephone is the most widely
used to methods of connection for using the Internet, followed by DSL/mDSL
and fixed telephone respectively.®> The proportion of individuals using mobile

% As indicated by 74.1 %, 59.5 %, and 5.2 % respectively.
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Fig. 6.12 (continued)

cellular telephone is more than fourteen times of the proportion of individuals using
fixed telephone (see Table 6.14 and Fig. 6.14).

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet through fixed telephone defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used the
Internet through fixed telephone in urban (5.4 %) is higher than rural (4.7 %) and for
females (5.8 %) is higher than males (4.8 %) and total Sudan (5.2 %). The regional
distribution implies that the highest proportions of individuals used the Internet
through fixed telephone is reported in Eastern region followed by Central region, all
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Fig. 6.13 Languages of connectivity and use of the Internet defined by region, mode of living and
gender during 2011 (Source Adapted from National Telecommunication Corporation (NTC)
(2012) “Households and individuals ICT survey 2012”)

Sudan, Khartoum, Western, Southern, and Northern regions respectively (see Table
6.14 and Fig. 6.14).°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet through mobile cellular telephone defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals used
the Internet through mobile cellular telephone in rural (82.5 %) is higher than urban
(69.8 %) and for males (76.3 %) is higher than females (70.1 %) and total Sudan
(74.1 %). The regional distribution implies that the highest proportions of individ-
uals used the Internet through mobile cellular telephone is reported in Southern

%6 As indicated by 9.1 %, 7 %, 5.2 %, 4.8 %, 2.5 %, 2.2 %, and 0 % respectively.



204 6 Overview of the Use of ICT and the Digital Divide in Sudan

Use the English Language to use the Internet defined by ® Urban
region and mode of living (%) = Rural

70

60 Total

50

a0

3

2

B k

o U I

Northern Eastern Khartoum Central Southern Western  Sudan

[=]

o

o

Use the English Language to use the Internet defined by i iiiies

70
region and gender (%)

® Females

60
Total

%l[lllll

Northern  Eastern Khartoum Central Southern Western  Sudan

Fig. 6.13 (continued)

region followed by Central region, Eastern, all Sudan, Northern, Khartoum and
Western regions respectively (see Table 6.14 and Fig. 6.14).%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet through DSL/mDSL defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
through DSL/mDSL in urban (67 %) is higher than rural (44.7 %) and for females
(60.2 %) is higher than males (59.1 %) and total Sudan (59.5 %). The regional
distribution implies that the highest proportions of individuals used the Internet

7 As indicated by 90 %, 80.8 %, 76.1 %, 74.1 %, 70.5 %, 69.5 %, and 64 % respectively.
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through DSL/mDSL is reported in Khartoum followed by all Sudan, Southern,
Western, Northern, Eastern, and Central, regions respectively (see Table 6.14 and

Fig. 6.14).°®

6.4.5 Locations of Connectivity and Use of the Internet

The disparities in ICT indicators appear from the location of connectivity and the
use of the Internet measured by the proportions of individuals used the Internet
according to locations of connectivity or place of connection which implies that for

68 As indicated by 71.1 %, 59.5 %, 53.1 %, 51.2 %, 49.4 %, 49 %, and 48.7 % respectively.
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Fig. 6.13 (continued)

the majority of individuals in Sudan home is the most commonly place for using the
Internet, followed by house of other person, work place, educational institution,
Internet café, other place, and service centre respectively (see Table 6.15 and Fig.

6.15).%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet from home defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals used the Internet from home
in rural (85.6 %) is higher than urban (83.9 %) and for females (84.9 %) is higher
than males (84.3 %) and total Sudan (84.5 %). The regional distribution implies that
the highest proportions of individuals used the Internet from home is reported in
Western region followed by Northern region, Khartoum, all Sudan, Southern,
Central and Eastern regions respectively (see Table 6.15 and Fig. 6.15).”°

% As indicated by 84.5 %, 24.7 %, 23.6 %, 22.6 %, 19.1 %, 7.9 %, and 1.6 % respectively.
70 As indicated by 88.2 %, 87.4 %, 86.5 %, 84.5 %, 83.6 %, 82.1 %, and 75.8 % respectively.
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Fig. 6.14 Means of connectivity and use of the Internet defined by region, mode of living and
gender in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012”)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet at work place defined by region, mode of living and gender
in Sudan. That implies that the proportions of individuals used the Internet at work
place in urban (26.2 %) is nearly twice higher than rural (18.5 %) and for males
(28.4 %) is nearly twice higher than females (14.9 %) and total Sudan (23.6 %). The
regional distribution implies that the highest proportions of individuals used the
Internet at work place is reported in Khartoum followed by all Sudan, Central,
Southern, Eastern, Western, and Northern, regions respectively (see Table 6.15 and
Fig. 6.15).”!

7! As indicated by 26.1 %, 23.6 %, 22.3 %, 21.4 %, 21.3 %, 20.7 %, and 18.3 % respectively.
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Fig. 6.14 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet from educational institution defined by region, mode of
living and gender in Sudan. That implies that the proportions of individuals used the
Internet from educational institution in rural (22.7 %) is higher than urban (22.5 %)
and for females (27.9 %) is higher than males (19.6 %) and total Sudan (22.6 %).
The regional distribution implies that the highest proportions of individuals used
the Internet from educational institution is reported in Western region followed by
Khartoum, Northern, all Sudan, Southern, Central, and Eastern regions respectively
(see Table 6.15 and Fig. 6.15).”*

72 As indicated by 30.3 %, 24.4 %, 24 %, 22.6 %, 22 %, 18.9 %, and 15.7 % respectively.
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Fig. 6.14 (continued)

The regional disparities in ICT indicators appear from the proportions of individ-
uals used the Internet from service centre defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
from service centre in urban (2.9 %) is more than three times higher than rural (0.8 %)
and for males (2.3 %) is more than twice higher than females (1 %) and total Sudan
(1.6 %). The regional distribution implies that the highest proportions of individuals
used the Internet from service centre is reported in Khartoum followed by all Sudan,
Central, Eastern, Western, Southern and Northern, regions respectively.73 The

73 As indicated by 3.8 %, 1.6 %, 1.6 %, 0.9 %, 0.7 %, 0.7 %, and 0.1 % respectively.
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Fig. 6.14 (continued)

regional disparity in terms of the proportions of individuals used the Internet from
service centre is evidenced from the highest proportions in Khartoum, which is more
than twice the proportions in all Sudan, Southern and Central regions, more than four
times in Eastern, more than five times in Western, and 38 times in Northern regions
respectively (see Table 6.15 and Fig. 6.15).

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet from Internet café defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
from Internet café in rural (19.9 %) is higher than urban (18.7 %) and for males
(22.6 %) is nearly twice higher than females (12.8 %) and total Sudan (19.1 %). The
regional distribution implies that the highest proportions of individuals used the
Internet from Internet café is reported in Eastern region followed by Western
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Fig. 6.15 Locations of connectivity and use of the Internet defined by region, mode of living and
gender in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012)

region, Central, all Sudan, Khartoum, Southern and Northern regions
respectively.”*

The regional differences in ICT indicators appear from the proportions of
individuals used the Internet from house of other person defined by region, mode
of living and gender in Sudan. That implies that the proportions of individuals used
the Internet from house of other person in rural (25.6 %) is higher than urban
(24.3 %) and for males (26.9 %) is higher than females (20.8 %) and total Sudan
(24.7 %). The regional distribution implies that the highest proportions of individ-
uals used the Internet from house of other person is reported in Southern region,

74 As indicated by 27.1 %, 25 %, 24 %, 19.1 %, 16.5 %, 9 %, and 4.2 % respectively.
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Fig. 6.15 (continued)

followed by Central region, Northern, all Sudan, Khartoum, Eastern, and Western
regions respectively (see Table 6.15 and Fig. 6.15).”°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet from other place defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
from other place in rural (8.1 %) is higher than urban (7.7 %) and for males (9.4 %)
is nearly twice higher than females (5 %) and total Sudan (7.9 %). The regional
distribution implies that the highest proportions of individuals used the Internet
from other place is reported in Western region followed by Northern region,
Eastern, Southern, all Sudan, Central, and Khartoum regions respectively (see
Table 6.15 and Fig. 6.15).7°

7> As indicated by 33.4 %, 27.2 %, 25.7 %, 24.7 %, 23.2 %, 21.2 %, and 21 % respectively.
76 As indicated by 18.2 %, 16.5 %, 14.5 %, 12.4 %, 7.9 %, 7.4 %, and 3.8 % respectively.
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Fig. 6.15 (continued)

6.4.6 Purposes of Connectivity and Use of the Internet

From the viewpoint of individuals in Sudan the Internet is widely used for several
purposes, notably, it is widely used for religious purposes, sports purposes, news
purposes, educational purposes, commercial transactions purposes, games and
entertainment purposes, chatting and forums, exchanging messages, connection,
and other purposes. The disparities in ICT indicators appear from the proportions of
individuals used the Internet according to purpose of connection which implies that
for the majority of individuals in Sudan news purposes is the most commonly
purposes for using the Internet for, followed by religious purposes, chatting and
forums, commercial transactions purposes, exchanging messages, sports purposes,
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Fig. 6.15 (continued)

connection, other purposes, educational purposes, and games and entertainment
purposes respectively (see Table 6.16 and Fig. 6.16).”

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for religious purposes defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used the
Internet for religious purposes in rural (73.4 %) is higher than urban (68.9 %) and
for females (70.5 %) is higher than males (70.4 %) and total Sudan (70.4 %). The
regional distribution implies that the highest proportions of individuals used the

77 As indicated by 72.8 %, 70.4 %, 66.9 %, 64.6 %, 60.1 %, 55.7 %, 54.7 %, 45.6 %, 12.5 %, and
6.4 % respectively.
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Fig. 6.15 (continued)

Internet for religious purposes is reported in Central region followed by Western
region, Southern, Eastern, all Sudan, Khartoum, and Northern regions respectively
(see Table 6.16 and Fig. 6.16).”%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for sports purposes defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
for sports purposes in rural (63 %) is higher than urban (52 %) and for males (73.1
%) is nearly three times/higher than females (24.4 %) and total Sudan (55.7 %). The

78 As indicated by 72.9 %, 72.8 %, 72 %, 70.7 %, 70.4 %, 68.9 %, and 62.3 % respectively.



6.4 The Use of Internet and Digital Divide in Sudan 219

Use of the Internet from house of other person defined
45 by region and mode of living (%) = Urban
W Rural

Total

T

Northern Eastern Khartoum Central Southern Western  Sudan

Use of the Internet from house of other person defined

s by region and gender (%) B Males

35 ® Females

Total
30

T

Northern  Eastern Khartoum Central Southern Western  Sudan

Fig. 6.15 (continued)

regional distribution implies that the highest proportions of individuals used the
Internet for sports purposes is reported in Southern region followed by Western
region, Central, Eastern, all Sudan, Khartoum, and Northern regions respectively.””

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for news purposes defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
for news purposes in rural (73.9 %) is higher than urban (72.2 %) and for males
(78 %) is higher than females (63.3 %) and total Sudan (72.8 %). The regional
distribution implies that the highest proportions of individuals used the Internet for
news purposes is reported in Western region followed by Southern region, all

79 As indicated by 71 %, 70.1 %, 60.3 %, 57.5 %, 55.7 %, 48.9 %, and 43.7 % respectively.
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Fig. 6.15 (continued)

Sudan, Central, Khartoum, Eastern, and Northern regions respectively (see Table
6.16 and Fig. 6.16).%°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for educational purposes defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used the
Internet for educational purposes in rural (14.1 %) is higher than urban (11.6 %) and
for males (13.1 %) is higher than females (11.3 %) and total Sudan (12.5 %). The
regional distribution implies that the highest proportions of individuals used the
Internet for educational purposes is reported in Southern region followed by Eastern
region, Western, Central, all Sudan, Northern and Khartoum regions respectively
(see Table 6.16 and Fig. 6.16).%!

80 As indicated by 89.1 %, 85.1 %, 72.8 %, 71.8 %, 71.3 %, 62.9 %, and 60.7 % respectively.
81 As indicated by 22.8 %, 18.8 %, 18.6 %, 15.5 %, 12.5 %, 9.2 %, and 7.3 % respectively.
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The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for commercial transactions purposes defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
used the Internet for commercial transactions purposes in urban (64.6 %) is higher
than rural (64.5 %) and for females (71.7 %) is higher than males (60.7 %) and total
Sudan (64.6 %). The regional distribution implies that the highest proportions of
individuals used the Internet for commercial transactions purposes is reported in
Western region followed by Central region, all Sudan, Khartoum, Southern, East-
ern, and Northern regions respectively (see Table 6.16 and Fig. 6.16).%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for games and entertainment purposes defined by region,
mode of living and gender in Sudan. That implies that the proportions of individuals
used the Internet for games and entertainment purposes in urban (7.3 %) is higher
than rural (4.6 %) and for males (7.6 %) is nearly twice higher than females (4.1 %)
and total Sudan (6.4 %). The regional distribution implies that the highest pro-
portions of individuals used the Internet for games and entertainment purposes is

82 As indicated by 73.4 %, 66.7 %, 64.6 %, 64.4 %, 59.4 %, 56.8 %, and 56.6 % respectively.
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Fig. 6.16 Purposes of connectivity and use of the Internet defined by region, mode of living and
gender in Sudan during 2011 (Source Adapted from National Telecommunication Corporation
(NTC) (2012) “Households and individuals ICT survey 2012”)

reported in Eastern region followed by Khartoum, all Sudan, Central, Western,
Northern, and Southern regions respectively (see Table 6.16 and Fig. 6.16).%

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for chatting and forums defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used the
Internet for chatting and forums in rural (68.6 %) is higher than urban (66.1 %) and
for females (69.7 %) is higher than males (65.4 %) and total Sudan (66.9 %). The
regional distribution implies that the highest proportions of individuals used the
Internet for chatting and forums is reported in Central region followed by

83 As indicated by 7.7 %, 1.3 %, 6.4 %, 6.2 %, 4.6 %, 4.1 %, and 2.4 % respectively.
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Fig. 6.16 (continued)

Khartoum, all Sudan, Northern, Eastern, Southern, and Western regions respec-
tively (see Table 6.16 and Fig. 6.16).%*

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for exchanging messages defined by region, mode of living
and gender in Sudan. That implies that the proportions of individuals used the
Internet for exchanging messages in urban (63.3 %) is higher than rural (53.7 %)
and for males (61.4 %) is higher than females (57.8 %) and total Sudan (60.1 %).
The regional distribution implies that the highest proportions of individuals used
the Internet for exchanging messages is reported in Northern followed by Khar-
toum, Central, all Sudan, Eastern, Southern, and Western, region regions
respectively.®

8 As indicated by 72.5 %, 67 %, 66.9 %, 63.2 %, 61.3 %, 61 %, and 59.5 % respectively.
85 As indicated by 69 %, 65.9 %, 63.7 %, 60.1 %, 58.2 %, 38.7 %, and 29.7 % respectively.
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Fig. 6.16 (continued)

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for connection defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
for connection in urban (59.6 %) is higher than rural (44.8 %) and for males (56.9 %)
is higher than females (50.6 %) and total Sudan (54.7 %). The regional distribution
implies that the highest proportions of individuals used the Internet for connection is
reported in Khartoum followed by Northern, all Sudan, Central, Eastern, Southern,
and Western regions respectively (see Table 6.16 and Fig. 6.16).%°

The regional disparities in ICT indicators appear from the proportions of indi-
viduals used the Internet for other purposes defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals used the Internet
for other purposes in urban (53.1 %) is higher than rural (30.8 %) and for males

80 A indicated by 63.6 %, 58.3 %, 54.7 %, 52.4 %, 48.8 %, 38.5 %, and 29.1 % respectively.
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Fig. 6.16 (continued)

(46.6 %) is higher than females (43.9 %) and total Sudan (45.6 %). The regional
distribution implies that the highest proportions of individuals used the Internet for
other purposes is reported in Khartoum followed by all Sudan, Central, Eastern,
Northgrn, Southern and Western regions respectively (see Table 6.16 and Fig.
6.16).%

87 As indicated by 60.2 %, 45.6 %, 37 %, 36.1 %, 31.3 %, 25.7 %, and 25 % respectively.



228 6 Overview of the Use of ICT and the Digital Divide in Sudan

90 . Use of the Internet for commercial transactions | Urban

purposes defined by region and mode of living (%)

80 m Rural

70 Total

60
5
4
3
2
1
0 Bl Y ] =l L |

Northern  Eastern Khartoum Central  Southern Western  Sudan

o o o o ©

100 . Use of the Internet for commercial transactions
90 purposes defined by region and gender (%)

B Males

W Females

80 Total

milill

Morthern Eastern Khartoum Central Southern Western  Sudan

o o o O o o

Fig. 6.16 (continued)

6.4.7 Impediment Factors Impeded the Use of the Internet

From the viewpoint of individuals, several impediment factors impeded the use of
the Internet. Regarding the factors that hindered the use of the Internet, Table 6.17
explains that the proportions of individuals to use the Internet are impeded by
impediment factors such as the non availability of the Internet service, cost,
language, and for other reasons defined by region, mode of living and gender.
The disparities in ICT indicators appear from the proportions of individuals used
the Internet according to factors limit the use of the Internet that implies that for the
majority of individuals in Sudan other reasons are the most commonly reasons
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Fig. 6.16 (continued)

impeded the use of the Internet, followed by the cost, non availability of Internet
service and the language respectively.® For nearly third of individuals in Sudan,
the cost and non availability of the Internet service impeded the use of the Internet
(see Table 6.17 and Fig. 6.17).

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use the Internet due to the non availability of the Internet
service of total who did not use the Internet defined by region, mode of living and
gender in Sudan. That implies that the proportions of individuals who did not use
the Internet due to the non availability of the Internet service of total who did not
use the Internet in rural (39.8 %) is nearly twice higher than urban (24.9 %) and for
males (35.9 %) is nearly twice higher than females (22.4 %) and total Sudan
(30.3 %). The regional distribution implies that the highest proportions of individ-
uals who did not use the Internet due to the non availability of the Internet service,

8 As indicated by 53.8 %, 30.4 %, 30.3 %, and 3.2 % respectively.
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Fig. 6.16 (continued)

of total who did not use the Internet is reported in Eastern region followed by
Central region, Southern, all Sudan, Western, Khartoum, and Northern regions
respectively.®

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use the Internet because of the cost of the Internet service of
total who did not use the Internet defined by region, mode of living and gender in
Sudan. That implies that the proportions of individuals who did not use the Internet
because of the cost of the Internet service of total who did not use the Internet in
urban (33.1 %) is higher than rural (25.6 %) and for males (32.1 %) is higher than
females (27.9 %) and total Sudan (30.4 %). The regional distribution implies that
the highest proportions of individuals who did not use the Internet because of the
cost of the Internet service of total who did not use the Internet is reported in

8 As reported by 61.6 %, 38.3 %, 33.6 %, 30.3 %, 21.4 %, 16.6 %, and 10.2 % respectively.
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Eastern region followed by Khartoum, Southern, Western, all Sudan, Central, and
Northern regions respectively.””

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use the Internet because of the language of total who did not use
the Internet defined by region, mode of living and gender in Sudan. That implies
that the proportions of individuals who did not use the Internet because of the
language of total who did not use the Internet in rural (4.2 %) is near to twice higher
than urban (2.6 %) and for males (4.9 %) is more than six times/higher than females
(0.8 %) and total Sudan (3.2 %). The regional distribution implies that the highest
proportions of individuals who did not use the Internet because of the language of
total who did not use the Internet is reported in Southern region followed by

% As indicated by 41.7 %, 36.5 %, 33.5 %, 32.7 %, 30.4 %, 29.5 %, and 0 % respectively.
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Fig. 6.16 (continued)

Western region, Central, all Sudan, Khartoum, Eastern, and Northern regions
respectively.”!

The regional disparities in ICT indicators appear from the proportions of indi-
viduals who did not use the Internet because of other reasons of total who did not
use the Internet defined by region, mode of living and gender in Sudan. That implies
that the proportions of individuals’ who did not use the Internet because of other
reasons of total who did not use the Internet in rural (54.4 %) is higher than urban
(53.4 %) and for females (58.6 %) is higher than males (50.4 %) and total Sudan
(53.8 %). The regional distribution implies that the highest proportions of individ-
uals who did not use the Internet because of other reasons of total who did not use
the Internet is reported in Northern region followed by Southern region, Khartoum,
Western, all Sudan, Central, and Eastern regions respectively.””

6.4.8 Costs of Connectivity and Use of the Internet

The regional disparities in ICT indicators appear from individuals’ viewpoint
concerning the cost of using the Internet defined by region, mode of living and
gender in Sudan. That implies that the viewpoint of the majority in other region and
all Sudan implies that the cost of using the Internet is reasonable followed by high
and low respectively.”? From the viewpoint of the majority of individuals the high
cost of using the Internet is reported in Western region followed by Northern
region, Eastern, Southern, all Sudan, Khartoum, and Central regions respectively.94
From the viewpoint of some people the reasonable cost of using the Internet is

T As reported by 16.4 %, 7.8 %, 4.5 %, 3.2 %, 0 %, 0 %, and 0 % respectively.

92 As indicated by 89.8 %, 64.8 %, 61.3 %, 54 %, 53.8 %, 41.6 %, and 31.3 % respectively.
93 As indicated by 67.4 %, 29.4 %, and 3.2 % respectively.

% As reported by 43.1 %, 39 %, 35.2 %, 30.6 %, 28.5 %, 28 %, and 21.1 % respectively.
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Fig. 6.17 Factors limit the use of the Internet defined by region, mode of living and gender in
Sudan during 2011 (Source Adapted from National Telecommunication Corporation (NTC)
(2012) “Households and individuals ICT survey 2012”)

reported in Central region followed by Khartoum, all Sudan, Southern, Northern,
Eastern, and Western regions respectively.” From the viewpoint of few people the
low cost of using the Internet is reported in Eastern region followed by Southern,
Western, Central, all Sudan, Khartoum, and Northern regions mspectively.96 From
individuals’ viewpoint the cost of using the Internet and mobile cellular telephone
implies that the viewpoint of the majority in Sudan implies that the cost of using the
Internet is reasonable followed by high and low respectively, while the cost of using

% As indicated by 74.7 %, 68.9 %, 67.4 %, 63.1 %, 59 %, 55.9 %, and 51.9 % respectively.
% As reported by 8.8 %, 6.3 %, 5 %, 4.2 %, 4.1 %, 3.1 %, and 2.1 % respectively.
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Fig. 6.17 (continued)
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mobile cellular telephone is high followed by reasonable and low respectively
(Table 6.18 and Fig. 6.18).”

7 As indicated by 67.4 %, 29.4 %, and 3.2 % for the Internet and as indicated by for mobile
cellular telephone respectively.
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Fig. 6.17 (continued)

6.5 Determinants of the Digital Divide

This section examines the determinants of the digital divide that appears from the
relationships between the use of ICT (mobile, computer and Internet) and age,
educational and professional levels, and the use of ICT and per capita income,
poverty and urbanization.
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Fig. 6.17 (continued)

6.5.1 Relationships Between the Use of ICT, Age,
Educational Level and Professional Level

This section examines the relationships between the use of mobile, computer and
Internet and age, educational and professional levels. Table 6.19 explains the
distribution of individuals used mobile at least once during the year 2011, computer
at home and outside home and Internet defined by age, educational and professional
levels (see Table 6.19, Figs. 6.19 and 6.20).

We examine the relationship between the use of ICT and educational level
appear from the proportions and distribution of individuals used computer at
home and outside home and the Internet defined by age and educational level in
Sudan. We find positive relationship between the proportion of individuals used
computer at home and outside home and the Internet and educational level that
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Fig. 6.17 (continued)

implies that the proportions of individuals used computer at home and outside home
increases with the level of education, it is higher for university level, followed by
secondary, basic, literate and illiterate levels respectively.”®?%!°° We find negative
relationship between the proportion of individual use of computer at home and
outside home and the Internet and age that implies that the proportions of individ-
uals used computer at home and outside home and the Internet decreases with the

% As reported by 54.6 %, 37.5 %, 6.9 %, 1 %, and 0 % respectively for at home.
%9 As indicated by 50.6 %, 38.5 %, 9.5 %, 1.3 %, and 0.1 % respectively for outside home.
100 A5 indicated by 47.1 %, 39.5 %, 11.4 %, 1.8 %, and 0.2 % respectively for Internet.



239

6.5 Determinants of the Digital Divide

2107 KoAIns D] s[enpIalpul pue spjoyasnoH,, (¢10z) (OLN) uoneiodio) uonesmunuuodd[a], [euoneN woij paydepy 22.mog

001 001 001 001 001 001 001 [el0L
'y S €9 Y I'e 8’8 1 Mo

v'L9 61¢ 1'€9 LyL 6'89 6'SS 65| Slqeuosedy

$'8C I'ey 9°0¢ ' 8T Tse 6€ Y31y [ej0],

Te 87T €S €€ €T 9¢ 4 M0

v'L9 1S 199 S€L THL 09 S'9p | Slquuoseay

v'6T Ty 98T TeT S€T v'9¢ SIS Y31y ey

9 99 9L LS I'e 1 TT Mo

v'L9 IS4S 65 9°9L ¥'89 €S §'88 | d[quuoseay

8C 60 vee 9Ll $'8T 8¢ I'6 Y3tH ueqi() | SUIAl JO SPON
001 001 001 001 001 001 001 [eI0L

I't S €9 T I'e '8 1T M0l

v'L9 618 1'€9 LyL 6'89 6'SS 65| olqeuosear

$'8C ey 9°0¢ 1'1C 8T Tse 6 Y3y [e10],

9°¢ € €¢ 8 9¢ 6 0 Mo

$'99 Sop 659 LLL TL9 Y €S| olqeuoseay

86T T0S v0€ €LY T0E LTy Ly YSIH | serewaq

a4 9 TL XS €€ L8 €€ Mo

6'L9 s 129 1L 0L 1'6$ 979 | oJqeuoseay

L'LT 6'8¢ L0g 1'¢C L'9T T I'v€ YsIH SO[EIN Jopusn

(%) uepng | (%) WIRISOM | (%) wsoyinog | (%) [enua) | (%) wnoueyy| | (%) uidseq | (%) URYMON

110¢ Sunmp uepng ul Iopua3 pue SUIAI] JO dpoul ‘UOISAI AQ pauyap s[enpIAIpul Jo Jurodmara Yy woij Jourdu] uisn Jo 1s0) 89 QL



240 6 Overview of the Use of ICT and the Digital Divide in Sudan

The cost of using the Internet from the viewpoint of

100 individuals by region and mode of living
90
80
70
60
50
40
30
20
10
0|
U L1} 1}
A § £ | 2 3 5 | 2 §
=] (=] =]
3 g 3
[ o [+
Urban Rural Total

M Northern M Eastern M Khartoum M Central m Southern = Western © Sudan

The cost of using the Internet from the viewpoint of

gg individuals by region and gender
70
60
50
40
30
20
10
0! : el B [ - Mt
s |lz]z|e|lxg]z]|s]z2]zs
2 2 g
o (1] o
& & &
Males Females Total

B Northern B Eastern M Khartoum M Central ® Southern = Western © Sudan

Fig. 6.18 Cost of using Internet from the viewpoint of individuals defined by region, mode of
living and gender in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

increase of age, it is higher for age (15-24) followed by age (25-34), (35-44), (45—
54), (55-64), (65-74), and (75) respectively (see Table 6.19, Figs. 6.19 and
6.20).101’102'103

We examine the relationship between the use of ICT and professional level
appear from the proportions and distribution of individuals used computer at home

101 A5 indicated by 43.6 %, 29.2 %, 14.3 %, 9.1 %, 3.4 %, 0.4 % and 0 % respectively for at home.

102 Ag reported by 45.1 %, 31.3 %, 14.6 %, 6.8 %, 1.8 %, 0.3 %, and 0.1 % respectively for
outside home.

103 A indicated by 45.7 %, 30.6 %, 14.6 %, 6.7 %, 2 %, 0.4 %, and 0.1 % respectively for Internet.
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Fig. 6.18 (continued)

and outside home defined by age and professional level in Sudan. The distribution
of individuals used computer at home implies that the relative distribution defined
by professional level is higher for professional level, followed by services workers,
clerks, technical, simple jobs, regular workers, executive and legislative, craftsmen,
agricultural workers, and operational workers respectively.'® The distribution of
individuals used computer outside home implies that the relative distribution
defined by professional level is higher for professional level, followed by services
workers, clerks, technical, regular workers, simple jobs, craftsmen, executive and
legislative, agricultural workers, and operational workers respectively.'”> The

1%% As indicated by 37.4 %, 17.8 %, 13 %, 8.3 %, 1.3 %, 5.8 %, 3.9 %, 3.3 %, 2.5 %, and 0.7 %
respectively for at home.

105 A5 indicated by 33.8 %, 17 %, 11.5 %, 9.5 %, 8.6 %, 7.8 %, 4.4 %, 3.6 %, 2.9 %, and 1.1 %
respectively for outside home.
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Fig. 6.19 The use of mobile at least once during 2011, computer and Internet defined by age,
educational level and professional level in Sudan during 2011 (Source Adapted from National
Telecommunication Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

relative distribution at home and outside home defined by age is higher for age (25—
34), followed by (35-44), (45-54), (15-24), (55-64), (65-74), and (75) respectively
(see Table 6.19, Figs. 6.19 and 6.20).'%%'7

We examine the relationship between the use of ICT and educational level
appear from the proportions and distribution of individuals used mobile at least
once during 2011 defined by age and educational level in Sudan. We find incon-
clusive relationship between the proportion of individuals used mobile and

106 A5 reported by 39.6 %, 27 %, 17.4 %, 9.8 %, 5.7 %, 0.3 %, and 0.1 % respectively for at home.

107 Ag reported by 41.5 %, 28 %, 14.3 %, 12.7 %, 3.1 %, 0.3 %, and 0.2 % respectively for
outside home.
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Fig. 6.19 (continued)

educational level that implies higher use of mobile for secondary level, followed by
basic, illiterate, university, and literate respectively.'”® We find negative relation-
ship between the use of mobile and age that implies the use of mobile decreases
with the increase of age, it is higher for age (15-24) followed by (25-34), (35-44),
(45-54), (55-64), and (65-74) respectively (see Table 6.19, Figs. 6.19 and 6.20).1%°

We examine the relationship between the use of ICT and professional level
appear from the proportions and distribution of individuals used mobile at least
once during the year 2011 defined by age and professional level in Sudan. We find

198 As indicated by 27.6 %, 26 %, 16.4 %, 15.5 %, and 14.5 % respectively.
199 As reported by 33.5 %, 24.1 %, 18.1 %, 12.9 %, 6.8 %, and 3.3 % respectively.
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Fig. 6.19 (continued)

that inconclusive relationship between the proportion of individual used mobile and
professional level that implies that the distribution defined by professional level is
higher for simple jobs, agricultural workers, services workers, professional, crafts-
men, technical, regular workers, clerks, operational workers, and executive and
legislative respectively.''” We find negative relationship between the use of mobile
and age that implies that the use of mobile decrease with the increase of age, it is
higher for age (25-34), followed by (35-44), (45-54), (15-24), (55-64), (65-74),
and (75) respectively (see Table 6.19, Figs. 6.19 and 6.20).!"

The above results are consistent with the OLS regression using E-views program
reported in Table 6.20, which indicates the correlations between the use of ICT and

110 A5 indicated by 25.4 %, 21.6 %, 16.8 %, 11 %, 7.6 %, 5 %, 4.9 %, 4.2 %, 2.2 %, and 1.2 %
respectively.

"1 As reported by 13.8 %, 27.2 %, 25.9 %, 18.8 %, 9.7 % and 3.7 % respectively.
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Fig. 6.19 (continued)

education level and age For instance, Table 6.20 illustrates plausible positive
significant correlations between the use of ICT (mobile, computer and Internet)
and education level and plausible negative significant correlations between the use
of ICT (mobile, computer and Internet) and age. Our findings support our results
from Table 6.19 that indicate that the increase in education level and decrease in
age would imply increase in the use of ICT in Sudan and therefore, the use of ICT is
increasing in education and decreasing in age. Our results are consistent with the
results in the international literature (See Chinn and Fairlie 2004; Dasgupta et al.
2001; ITU 2013; OECD 2001). Our results in Table 6.20 imply that the correlations
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Fig. 6.19 (continued)

between education and the use of computer seem more significant than the corre-
lations between education and use of Internet and use of mobile respectively These
results are plausible and seem consistent with the findings in the literature that
imply that according to computers may require substantial levels of education for
use, but telephones and the Internet may require very little (cf. Dasgupta et al.
2001). Our results in this chapter presented in Tables 6.19 and 6.20 confirm the
seventh hypothesis in Chap. 1 about the relationship between the use of ICT and the
incidence of the digital divide defined by age and educational level in Sudan.

We use the OLS and the data in the data from Table 6.21. We examine the
relationship between the use of ICT and net enrolment rate in primary education,
literacy rate and the share in total population: Table 6.22 illustrates plausible


http://dx.doi.org/10.1007/978-3-319-13999-9_1
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Fig. 6.19 (continued)

positive significant correlations between the use of ICT and net enrolment rate in
primary education, literacy rate and the share in total population. We find positive
significant correlation between ownership of mobile and computer, use of mobile,
computer and Internet, knowledge of computer and Internet and provision of
computer and both net enrolment rate in primary education and literacy rate. We
find positive significant correlation between the use of Internet and the share in total
population. Our findings imply that the increase in net enrolment rate in primary
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Fig. 6.20 The use of mobile at least once during 2011, computer and Internet defined by age and
educational level in Sudan during 2011 (Source Adapted from National Telecommunication
Corporation (NTC) (2012) “Households and individuals ICT survey 2012”)

education and literacy rate would imply increase in the use of ICT in Sudan. Our
results are consistent with the results in the international literature (See Chinn and
Fairlie 2004; Dasgupta et al.2001; ITU 2013; OECD 2001).
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Fig. 6.20 (continued)

6.5.2 Relationships Between the Use of ICT, Per Capita
Income, Poverty and Urbanization

We examine the relationship between the use of ICT and per capita income, poverty
gap ratio and rate of urbanization: Table 6.23 illustrates plausible positive signif-
icant correlations between the use of ICT and both per capita income and rate of
urbanization and negative correlation between the use of ICT and poverty gap ratio.
We find positive significant correlation between ownership of mobile and
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Fig. 6.20 (continued)

computer, use of mobile, computer and Internet, knowledge of computer and
Internet and provision of computer and per capita income. We find negative
significant correlation between ownership of mobile and computer, use of mobile,
computer and Internet, knowledge of computer and Internet and provision of
computer and poverty gap ratio. We find positive correlation between ownership
and use of mobile and rate of urbanization, and positive significant correlation
between ownership of computer, use of computer and Internet, knowledge of
computer and Internet and provision of computer and rate of urbanization. Our
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Fig. 6.20 (continued)

findings imply that the increase in per capita income, decline in poverty rate and
increase in urbanization rate would imply increase in the use of ICT in Sudan. Our
results are consistent with the results in the international literature (See Chinn and
Fairlie 2004; Dasgupta et al. 2001; ITU 2013; OECD 2001).
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Table 6.20 Correlation between the use of ICT and education and age in Sudan (defined by

education, age and region) during 2011

Coefficient (t-value)
Independent variables Education |Age Constant | R? N
Dependent variable (use of ICT)
Mobile All Sudan | 0.162 2.644 0.083809 |4
(0.428) (3.107)
All 0.053 2.870 0.010648 |4
regions (0.549) (3.063)
All Sudan —1.692"" 8.819 0.866168 |4
(—5.088) (7.102)
All —1.675"" 7.025 0.566844 |4
regions (—6.053) (6.797)
Computer at home All Sudan | 3.019™ —4.196 | 0.984608 |4
(11.311) (=7.010)
All 2.675" —5702 |0.602427 |4
regions (5.505) (—5.244)
All Sudan —4.020™ 16.725 0.774795 |4
(—4.148) (4.513)
All —2.191" 8.129 0.242600 |4
regions (—2.531) (2.548)
Computer outside All Sudan | 2.763" —3.503 | 0.983158 |4
home (10.805) (—6.111)
All 1.899" —4.108 |0.295703 |4
regions (2.898) (=2.729)
All Sudan —4.370™ 17.8697 | 0.830012 |4
(—4.941) (5.284)
All —2.821406 | 10.373 0.393546 |4
regions (—3.691551) | (3.679)
Internet All Sudan | 2.476"" —2761 0977423 |4
(9.305) (—4.629)
All 2.088"" —4252 0423237 |4
regions (3.831) (—3.488)
All Sudan —4.262" 17.511 0.828231 |4
(—4.910) (5.276)
All —2.819" 10.501 0.432679 |4
regions (—4.002) (4.042)

Correlation is significant “at the 0.05 level (one-tailed); ““at the 0.01 level (one-tailed)
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6.6 Conclusion

This chapter presents an overview of the use of ICT and the digital divide in Sudan
and highlights the need for bridging the digital divide to enhance equality in the use
of ICT in Sudan. This chapter uses the conceptual and theoretical frameworks
presented in Chap. 3 and uses the most recent secondary data to discuss the use
of ICT indicators (mobile, computer and Internet) at the macro level and the
incidence of the digital divide in Sudan.

Our findings in this chapter seem quite consistent with the results in the inter-
national literature on the digital divide, we provide significant contribution and we
extend our analysis to compare the digital divide for different modes of ICT in
Sudan. We fill the gap in the Sudanese literature and provide a more comprehensive
analysis by investigating use of ICT and digital divide according to the conceptual
framework: subjects of connectivity (defined by households and individuals);
characteristics or attributes of connectivity (defined by geographic location, mode
of living, gender, education and age); means of connectivity (fixed telephone,
mobile telephone, Internet, DSL/mDSL); and purposes of connectivity (connecting
or not connecting) using (or not using) Internet and ICT; and locations of
connectivity.

This chapter confirms the seventh hypothesis in Chap. 1 about the relationship
between the use of ICT and the incidence of the digital divide defined by geo-
graphic location, mode of living, gender, age and educational level in Sudan. Our
results are useful to improve understanding about the urgent need to stimulate ICT
infrastructure development and support policies that aim to enhance adequacy and
equality of use and utilization of ICT in Sudan.

The results concerning significant disparities in the use of ICT and digital divide
can be interpreted along with the well-documented massive inequality and dispar-
ities between urban and rural areas between regions and between males and
females. Our findings are consistent with the findings in Chap. 2 that demonstrates
large inequalities with respect to MDG, mainly, gender, rural-urban areas at the
regional and sub-regional level in Sudan.

Section 6.2 examines the use of mobile and digital divide in Sudan and shows
evidences on the incidence of the digital divide for households and individuals in
terms of ownership, use, spending and purposes of use of mobile defined by mode
of living, gender and region. For instance, households’ and individuals’ ownership
and use of mobile in urban areas are higher than rural areas and for males are higher
than females, and average spending on fixed telephone per month in urban areas is
twice average spending in rural areas. The divide also appears from the awareness
and knowledge of mobile services prices and knowledge of the terms of contract to
buy SIM and purposes of use of mobile. For instance, the purposes of use of mobile
to use the Internet and to buy a service in urban areas are more than twice higher
than rural areas and for males are nearly twice higher than females. The divide
defined by region implies that individuals use of mobile to use the Internet in
Khartoum is more than four time higher than in Western region; to transfer
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money in Central region is more than twice higher than in Northern region; to buy a
service in Northern region is more than thirty times higher than in Southern region.

Section 6.3 discusses the use of computer and digital divide in Sudan and
explains evidences on the occurrence of the digital divide for households and
individuals in terms of ownership, use and purposes of use of computer defined
by mode of living, gender and region. For instance, households’ and individuals’
ownership and use of computer in urban areas are more than twice higher than rural
areas and for males are higher than females, households’ ownership and use of
computer in Khartoum is more than six time and more than three times higher than
in Eastern region respectively. The divide also appears from individuals’ awareness
and knowledge to use computer and provision of computer at home. For instance,
individuals’ awareness and knowledge to use computer and in urban areas is more
than three times higher than rural areas and in Khartoum is more than four times
higher than in Eastern regions. In addition, the divide also appears from individuals’
provided with computer at home in urban areas is more than four times higher than
in rural areas, in Khartoum is more than six times higher than in Eastern region and
individuals’ provided computer outside home in Khartoum is nearly twice higher
than in Northern region. The divide also appears from the impediment factors
hindered the use of computer at home, for instance, the lack of electricity hindered
the use of computer at home in rural areas nearly twice higher than in urban areas.
The divide also appear from the use of computer at home and outside home for
educational purposes that implies that the proportions of individuals used computer
at home and outside home for educational purposes for females is slightly higher
than males in Sudan. This result implies that the use of computer at home is slightly
useful to help to increase educational attainment for females and therefore can be
used to reduce the gender gap in educational attainment between males and females
in Sudan. This result is consistent with the findings in the international literature
that suggest that women tend to use the Internet more than men for educational
activities (cf. ITU 2013).

Section 6.4 investigates the use of Internet and digital divide in Sudan and shows
evidences on the occurrence of the digital divide for households and individuals in
terms of access, use, average spending on the Internet per month, awareness and
knowledge to use Internet, locations and purposes of use of Internet defined by
mode of living gender, and region. For instance, households’ access to Internet and
average spending on the Internet per month in urban areas are nearly twice higher
than rural areas, households’ access and use of Internet in Khartoum is more than
six time and more than three times higher than in Eastern region respectively. For
instance, individuals’ use of Internet in urban areas is higher than rural areas and for
males is higher than females. In addition, individuals’ awareness and knowledge to
use Internet in urban areas is more than three times higher than rural areas and for
males is nearly twice higher than females and in Khartoum is more than twice in
Southern and Central regions, more than three times in Northern region, more than
four times in Eastern region, and more than five times in Western region. The divide
also appears from the proportions of individuals’ have E-mail, for instance, the
proportion of individuals’ have E-mail in urban areas is more than four times higher
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than rural areas, for males is higher than females and in Khartoum is more than
twice higher than Southern and Western regions.

The divide also appears from the locations of the use of Internet, for instance, the
use of the Internet at work place in urban is nearly twice higher than rural and for
males is nearly twice higher than females. The use of the Internet from educational
institution in rural is higher than urban and for females is higher than males. The use
of the Internet from service centre in urban is more than three times higher than
rural, for males is more than twice higher than females and in Khartoum is more
than twice higher than in Southern and Central regions, more than four times in
Eastern region, more than five times in Western region, and 38 times in Northern
region. The divide also appears from the purposes of the use of the Internet, for
instance, the use of the Internet for educational purposes in rural is higher than
urban and for males is higher than females, the use of the Internet for commercial
transactions purposes in urban is higher than rural and for females is higher than
males. These results seem opposite to the findings in the international literature that
suggest that women tend to use the Internet more than men for educational activities
(cf. ITU 2013). The divide also appears from the impediment factors hindered the
use of the Internet, for instance, non availability of the Internet service hindered the
use of the Internet in rural areas nearly twice higher than in urban areas and for
males is nearly twice higher than females in Sudan.

Our results concerning the impediment factors impeded and hindered the use of
the Internet implies that for the majority of individuals in Sudan other reasons are
the most commonly reasons impeded the use of the Internet, followed by the cost,
non availability of Internet service and the language respectively. For nearly third
of individuals in Sudan, the cost and non availability of the Internet service
impeded the use of the Internet.

Our result regarding the language of connectivity and the use of Internet implies
that for the majority of individuals in Sudan Arabic is the most widely used
language for using the Internet, followed by the English language and the other
language respectively. Our finding concerning the means of connectivity and the
use of the Internet implies that for the majority of individuals in Sudan mobile
cellular telephone is the most widely used mean or method of connection for using
the Internet, followed by DSL/mDSL and fixed telephone respectively. The pro-
portion of individuals using mobile cellular telephone is more than 14 times of the
proportion of individuals using fixed telephone. Our result regarding the location of
connectivity and the use of the Internet implies that for the majority of individuals
in Sudan home is the most commonly place for using the Internet, followed by
house of other person, work place, educational institution, Internet café, other place,
and service centre respectively.

Our finding concerning the cost of connectivity and using the Internet and
mobile cellular telephone implies that the viewpoint of the majority in Sudan
implies that the cost of using the Internet is reasonable followed by high and low
respectively, while the cost of using mobile cellular telephone is high followed by
reasonable and low respectively.
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Section 6.5 examines the determinants of the digital divide that appears from the
relationships between the use of ICT (mobile, computer and Internet) and age,
educational and professional levels, and the use of ICT and per capita income,
poverty and urbanization. Our results show positive relationship between the pro-
portions of individuals used computer at home and outside home and the Internet
and educational level that implies that the proportions of individuals used computer
at home and outside home and Internet increases with the level of education, it is
higher for university level, followed by secondary, basic, literate and illiterate
levels respectively. We find negative relationship between the use of computer at
home and outside home, the Internet and mobile and age that implies that the
proportions of individuals used computer at home and outside home, mobile and the
Internet decreases with the increase of age, it is higher for age (15-24) followed by
age (25-34), (35-44), (45-54), (55-64), (65-74), and (75) respectively. Our find-
ings imply inconclusive relationship between the use of mobile and educational and
professional levels and inconclusive relationship between the use of computer at
home and outside home and the Internet and professional levels. Our results using
the OLS regression reported in Table 6.20 illustrates plausible positive significant
correlations between the use of ICT (mobile, computer and Internet) and education
level and plausible negative significant correlations between the use of ICT
(mobile, computer and Internet) and age. Our findings imply that the use of ICT
is increasing in education and decreasing in age. Our results are consistent with the
results in the international literature (See Chinn and Fairlie 2004; Dasgupta et al.
2001; ITU 2013; OECD 2001).

We examine the relationship between the use of ICT and net enrolment rate in
primary education, literacy rate, the share in total population, per capita income,
poverty gap ratio and rate of urbanization: Tables 6.22 and 6.23 illustrate plausible
positive significant correlations between the use of ICT and net enrolment rate in
primary education, literacy rate, per capita income and rate of urbanization and
negative correlation between the use of ICT and poverty gap ratio. We find positive
significant correlation between ownership of mobile and computer, use of mobile,
computer and Internet, knowledge of computer and Internet and provision of
computer net enrolment rate in primary education, literacy rate, per capita income
and rate of urbanization. We find negative significant correlation between owner-
ship of mobile and computer, use of mobile, computer and Internet, knowledge of
computer and Internet and provision of computer and poverty gap ratio. Our
findings imply that the increase in per capita income, increase in enrolment rate
in primary education and literacy rate, decline in poverty rate and increase in
urbanization rate would imply increase in the use of ICT in Sudan. Our results
are consistent with the results in the international literature (See Chinn and Fairlie
2004; Dasgupta et al. 2001; ITU 2013; OECD 2001).

Our results in this chapter confirms the seventh hypothesis in Chap. 1 about the
relationship between the use of ICT and the incidence of the digital divide defined
by age and educational level in Sudan. These results are plausible and seem
consistent with the findings in the literature that imply that according to computers
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may require substantial levels of education for use, but telephones and the Internet
may require very little (cf. Dasgupta et al. 2001).

The major policy implication and recommendation from our findings is that it is
essential for policy making in Sudan to enhance adequate and equitable access and
use of ICT to bridge the digital divide between geographic locations (regions),
urban and rural areas, males and females. It is essential to improve adequate and
equitable ICT infrastructure, provision of computer at home and availability of
electricity and Internet services, particularly for rural areas in Sudan. In addition to
encouraging the effective use of ICT for creation and transfer of knowledge,
enhancing the quality and accumulation of human capital education, literacy and
skill, improving the degree of urbanization, increasing per capita income, alleviat-
ing poverty and offering adequate budget for enhancing ICT in all geographic
locations (regions) and in urban and rural areas in Sudan.

References

Chinn MD, Fairlie RW (2004) The determinants of the global digital divide: a cross-country
analysis of computer and internet penetration. Economic Growth Center, Yale University,
Center discussion paper no. 881, Mar 2004. http://www.econ.yale.edu/growth_pdf/cdp881.pdf

Dasgupta S, Lall S, Wheeler D (2001) Policy reform, economic growth and the digital divide: an
econometric analysis. World Bank Working Paper No. 2567, Mar 2001

Elbadawi I, Suleiman K (2008) Toward an equitable inter-governmental transfer system for the
Sudan. In Abd El Rhman S (ed) Generating growth and making fiscal decentralization work in
post-conflict Sudan, Chapter 3. Ministry of Finance and National Economy, Khartoum.
Table 3, p 107

International Telecommunication Union (ITU) (2013) Measuring the information society. Geneva,
pp 24, 39-40, 43

National Telecommunication Corporation (NTC) (2012) Household and individuals ICT survey
2012. Khartoum

Nour S (2002a) The impact of ICT on economic development in the Arab world: a comparative
study of Egypt and the Gulf countries. Economic Research Forum for the Arab Countries, Iran
and Turkey, ERF working paper series WP Number: 200237, Cairo

Nour S (2002b) ICT opportunities and challenges for development in the Arab world.
UNU-WIDER discussion paper series DP2002/83. Paper prepared for UNU-WIDER confer-
ence on the new economy in development, UNU-WIDER, Helsinki, 10-11 May 2002

Nour S (2006) ICT opportunities and challenges for development in the Arab region. In: D’Costa
AP (ed) The new economy in development: ICT challenges and opportunities: series of
technology, globalization, and development, vol 2, Chapter 8. Macmillan, Sept 2006

Nour S (2013) Technological change and skill development in Sudan. Springer, Berlin

Organisation for Economic Co-operation and Development (OECD) (2001) Understanding the
digital divide. OECD, Paris, p 5

Sudan Central Bureau of Statistics Population Census Data (2010) In thousands: the 5th Sudan
population and housing census (2008). Sudan Central Bureau of Statistics, Khartoum

The Sudan Central Bureau of Statistics (2011) Sudan national baseline household survey 2009,
p12


http://www.econ.yale.edu/growth_pdf/cdp881.pdf

	Chapter 6: Overview of the Use of ICT and the Digital Divide in Sudan
	6.1 Introduction
	6.2 The Use of Mobile and Digital Divide in Sudan
	6.2.1 Ownership and Use of Mobile by Households
	6.2.2 Spending on Mobile Services and Fixed Telephone
	6.2.3 Ownership and Use of Mobile by Individuals
	6.2.4 Purposes of the Use of Mobile
	6.2.5 Knowledge of the Use of Mobile
	6.2.6 Prices and Costs of the Uses of Mobile

	6.3 The Use of Computer and Digital Divide in Sudan
	6.3.1 Ownership and Use of Computer by Households
	6.3.2 Knowledge, Provision and Use of Computer by Individuals
	6.3.3 Purposes of the Use of Computer
	6.3.4 Impediment Factors Impeded the Use of Computer

	6.4 The Use of Internet and Digital Divide in Sudan
	6.4.1 Pattern of Access to and Spending on the Internet by Households
	6.4.2 Knowledge and Use of the Internet by Individuals
	6.4.3 Language of Connectivity and Use of the Internet
	6.4.4 Means of Connectivity and Use of the Internet
	6.4.5 Locations of Connectivity and Use of the Internet
	6.4.6 Purposes of Connectivity and Use of the Internet
	6.4.7 Impediment Factors Impeded the Use of the Internet
	6.4.8 Costs of Connectivity and Use of the Internet

	6.5 Determinants of the Digital Divide
	6.5.1 Relationships Between the Use of ICT, Age, Educational Level and Professional Level
	6.5.2 Relationships Between the Use of ICT, Per Capita Income, Poverty and Urbanization

	6.6 Conclusion
	References


