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Foreword

This report has been prepared as a background document for the ITU Connect Arab Summit, which takes place in
Doha, Qatar from 5 to 7 March 2012. The main objective of the report is to provide an overview of the deployment
and adoption of information and communication technologies (ICT) in the Arab region, and to carry out a needs
assessment that will help policy makers in the Arab States to identify key ICT areas that require future action. The
report in particular focuses on the ICT issues identified by the Arab States regional initiatives adopted by the World
Telecommunication Development Conference (WTDC-10), such as broadband access, digital broadcasting, open-
source software, Arabic digital content and cybersecurity.

Over the past five years, the Arab States region has made significant progress when it comes to ICT uptake. The
number of mobile-cellular subscriptions in the region has almost tripled, from 126 million in 2006, to nearly 350
million by the end of 2011, when mobile-cellular penetration reached 97 per cent - ten per cent higher than the
world average. At the same time, Internet usage, and in particular broadband Internet access, is still limited. Based
on ITU estimates, less than 30 per cent of the population in the region were online at the end of 2011 and fixed-
broadband penetration stood at just above two per cent, well below most other regions and the world average of
around nine per cent. While most countries in the region have launched 3G mobile-broadband services, and more
and more people are using the mobile network to access the Internet, the region’s active-mobile broadband
penetration — estimated at around 13 per cent — lies below the world average of 17 per cent.

To ensure that all citizens in the region can fully benefit from the potential of ICTs, there are a number of steps that
governments could take. These include ensuring a transparent and predictable regulatory environment that fosters
investment, increases competition in both fixed (wired) and wireless technologies and helps reduce prices for ICT
services. Countries are further encouraged to formulate an ICT plan or strategy and set concrete targets which can
help evaluate policies, track progress, and identify shortcomings in their markets.

In terms of the Arab States regional initiatives, a country-by-county comparison shows that one of the key
challenges in the region is to further expand the roll-out of broadband networks, particularly to rural and remote
areas. By fostering the digital switchover, governments can also take advantage of digital broadcasting technologies,
including Mobile and Internet Protocol TV. This report highlights that the region has witnessed significant growth in
the supply of Arabic digital content in the form of online portals and applications. Regulators are also progressing in
establishing Arabic domain names, which will promote local content and languages, and help more people join the
information society. To this end, governments are encouraged to provide regional media players, as well as local
entrepreneurs, with incentives to increase the supply of local content. Finally, the report concludes that ICT
developments in the region could be accelerated by enhancing the development of open-source software and
improving cybersecurity. Some governments have been proactive and abundant opportunities remain to create
more accessible, and safer applications and services.

I am confident that the findings of the report, as well as the resulting conclusions and recommendations, will
provide useful inputs to the Connect Arab Summit and to the ITU membership at large.

Brahima Sanou
Director
Telecommunication Development Bureau (BDT)
International Telecommunication Union




Acknowledgements

ICT Adoption and Prospects in the Arab region was prepared as a background document for the Connect Arab
Summit, which took place in Doha, Qatar from 5 to 7 March 2012. The report was prepared by the ICT Data and
Statistics Division (IDS) within the Telecommunication Development Bureau of ITU, in coordination with the ITU
Arab Regional Office. The team included Susan Teltscher (Head of Division), Vanessa Gray, Ivan Vallejo, Doris Olaya,
Esperanza Magpantay and Lisa Kreuzenbeck, who contributed to the report during her internship with IDS. The
main content of the report was provided by the Arab Advisors Group, and in particular Jawad Abbassi, consultant to
ITU. The work was carried out under the overall direction of Cosmas Zavazava, Chief, Project Knowledge
Management Department, Telecommunication Development Bureau.

Revisions on the final draft were made by Makhtar Fall, Nancy Sundberg and Youlia Lozanova from the Regulatory
and Market Division, Marco Obiso from the ICT Applications and Cybersecurity Division and Carla Licciardello from
the Corporate Strategy Division. Helpful comments were also received from the ITU colleagues in the Arab Regional
Office.

The desktop publishing was carried out by Nathalie Delmas and the cover was designed by Ahone Njume-Ebong.
Administrative support was provided by Herawasih Yasandikusuma.




Table of contents

0T = Vo T o iii
AcCKNOWIEAZEMENLS.......cceeciieeecceieiccr e rere e s ere e e s e nas s e e ens s srenassssrenasssssenssssseensssssennssssnennssssnennns iv
List Of abbreviations.........ccciiiiiiiiiiiiiiiiiiiniiiirerrrsesssess s sse s s s e sasssssssssssseenns Xiii
Section |. Regional ICT OVEIVIEW ......cccceeeiiiiieuiiiirenierenesierenesessenssssseensssssenasssssenssssssensssssssnsssssennnns 1
La=Te VLol o)V Mo Iy o Kole | -SSP 3
Wireless NetWOrk depIOYMENTS ............oeeeeuueeeeeeieeeeeeeee ettt e st e e e ettt e e e st e e e staa e e estaaaeessseaeeans 8
Benchmarking ICT developments: the Arab States compared to other regions.............ccccccevveveenn.... 9
ICT access and use by households and individuals in the Arab region..............cccovvvveeeeeeeeccivvvennnnnnn. 13
The ITU ICT Development INAEX (ID]).............eeee et eeseeeeetttee ettt e e e saaa e e st e e e eraaaeeesees 16
TRE ICT PriCE BASKEL (IPB)......oooeeeeeeeeeeeeeeeee ettt ettt e et e e ettt a e ettt a e e st e e e e ataaaeesassnaeeessnaeesasees 18
ICT uptake Within the ArQD F@GUON ...........eeeeeeeeeeeeeeeee ettt e e e ettt e e e e e e ettt e e e e e s sssasaeaaaaeens 21
Section Il. Country-level analysis of ICT regulation, adoption and projects .......ccccccceceieiriirnrnnennnnne. 27
1 o 1= Lo USRS 27
IMIAIKEE OVEIVIEW .. .uviiiiiiiiiee ittt ettt ettt e et e e s st e e s st e e s sabbeeessasbeeessnsbeeesensbeeesesbeeesenasenessnnsenas 27
RO To T o = L T A= 16 V=R 30
20T T ][ BRSPS PPPRSP 34
MArKEE OVEIVIEW .. uiiiiiieeeiieeiieeeie ettt ettt sttt e s e e ste e s sat e e sabe e e sbbeesabeesabteesabeesabaeenstaesaraeensns 34
REEIONAI INIIAtIVES. . eiiiiiiiieecciteee et e e e e e et e e e e aee s eabeeesenbaeeeenbenesenasenas 36
COMIOIOS ..ttt ettt ettt et e e ettt e e e e sttt a e e e s asassta e e e e e e e sasnnaneeaeeeeas 40
MArKEE OVEIVIEW ... uiiiiiieieiieeie ettt ettt sttt s e e ste e s sate e sabe e e bt e e sabeesabteesabeesnbaeenaseesasaeenanes 40
REEIONAI INITIALIVES. . eeiiiciiiee e e e e e e st e e e s ee e e eabe e e s esbeeesenabaeeeenaseeas 41
DJIDOULI c..vveieeeiieeeiee ettt ettt ettt ettt e ettt et e sate e e bt e e s bt e e tt e e nabe e e bt s e s bt e s bt e e bbeeeabeaesabeena 42
MarKEE OVEIVIEBW.cc.uiiiiiiieiiieeie sttt sttt ettt e s e ste e s bt e e sabe e e bbeesabeesabaeesabeesabaessseesabaeensnes 42
REEIONAI INITIATIVES. . eiiiiciiiiiecceee e e e e st e e e et ee e e s abee e e esbeeeeenbaeeeennseeas 43
|10}V o1 O 44
MKt OVEIVIEW ... uiiiiiieiiiee ettt ettt ettt et e st e s bt e e s abe e s bt eesabeesabaeesabeesabeessbeesabaesnsees 44
RO Lo T o F= Y T T A = 16 V=R 46

o Lo 50
MATKET OVEIVIEW ... uiiiiiiiiieieeiiee ettt e e st e e st e e st ae e e s sabbeeessabbaeessasbeeesansbeeesssseeessnnsenas 50
REEIONAI INTIAIVES . ..eiieei i e e e e e e sttt e e e e e e s nbaraeeeeeeessnnrrenneeaeas 52
oY [« [ TSP 56

Y Y = Ao V=T oY = PP 56

0T oo o = T T T 4 A= RS 58




IVIAFKEE OVEIVIEW . .euiiiiiiiiiiii bbb s e s e s s s saasasssssssssesasssssssssssssanssasssssnnnsnnen 62
REEIONAI INTTIATIVES. . eiii ittt e e e e et ae e e et ae e e eabeee e esabreeeennseeeeenaneeas 64
J=] o Yo [ o) ¢ TR 69
IMLaTKET OVEIVIEW ...ueei ittt e e et et e e s e e e e e et aa e e s eee e e s b ba s esesesesbsana s sssesessbanansssesaerenes 69
ROy To o= T T T A A= U 71
JN ] oo USSR 75
Y Y G oYL VA1 2SN 75
REEIONAI INTIAIVES. . eieiii i e e e e e e et e e e e e e e e s nabtaeeeeeeeeesnnreneeeeas 76
LY/ Lo TV T e 121 o I 79
Y Y G oYL Y11 2SN 79
REEIONAI INTEIAIVES. . eieiie it e e e e e e e e et e e e e e e e s e s nnbeereeeeeseannnnreneeeens 80
1 o] ool ol R 83
Y T S R oLV L=L A VA L=\ Y 2R 83
REGIONAI INTTIATIVES .. eiiiciiieeiciieee e e e e e e e e e s ata e e e sntaeeesntaeeesnnaeeas 85
(004 o 1 TP 89
IVIAEKEE OVEIVIEW..uuuuvuriiuiiriririraririrerurarerarerarareresesarerarararesarararasararararasasssssssasasssssssssssasssaseressssrarareres 89
=4 To g T YL L V7= PR 91
(0o | (o | GO 95
Y T8 G Mo AV =] RV =N 95
REEIONAI INIEIATIVES .. utiii it e et e e e e e e s s bee e e e s bteeeesabaaeeesnsreeeesnnees 96
RYo [ Lo LI Yo ] o) Lo IR 100
Y T8 G AoV =] V=N 100
REEIONAI INTIATIVES .. ueeii et et e e e et e e e et e e e e e tbe e e e eateeeeenteeeeennraeasansees 102
Yo Lo 11 TR 106
Y T8 = Ao AV =] VA =N 106
REEIONAI INTHIATIVES .. ueiiiiieee e e e e e e et e e e s ate e e e e bt e e e e ebreeaeenteeesanseneesansees 106
YT Lo [ ] T 107
Y T =L Ao AV L] VA =N 2 107
REEIONAI INTIATIVES ...veei i ciiee et e e et e e e et e e e s ate e e e e bte e e s ebteeesenteeeeanseneeennsens 108
R/ 4 [ PR 112
Y Y G oY L=T RV (=1 2N 112
REEIONAI INTTIALIVES . ..eeii ittt e e e erte e e e e bte e e e e bte e e e s abtee e esabeeeeenarenas 114
TUDUSIT vttt ettt ettt e ettt ettt e e e et e s saate e s s saae s e s aaesesaaaessssaassssnessssnasesssaneeessnans 117
LY T S oLV L] VA=Y 2R 117
REEIONAI INTTIALIVES . eii it e e e e e tte e e e ebt e e e e e abaee e esabeeeeennseeas 119
0T =e Yo Lo T L =X RSP 124
LY T S 02T =] VAT 2R 124
REEIONAI INTTIALIVES . ..eiiiiieie e e e e e e e e e s et e e e e sbr e e e e abaee e esabeeeeennseeas 126
YOI .ottt ettt ettt ettt e et ——e et ————t bttt ——————tba————th—————————————————— 130
Y T S 0N L] A VA T\ 2R 130
REEIONAI INTTIALIVES...eiiiiiieie e e e e e et r e e e e saba e e e e abaee s enabeeeeenreeas 132

Vi



Section lll. Conclusions and recoMmMENdatioNs........cccveuieeireeireeireireiereiereireesreesreesreseesssesseessnssens 135

Broadband QCCESS NELWOIKS........ccuveveiresiiessiiiesieeesite st sie e sttt e s tte s tteestesssstsestessstassastessssesenasees 135
D)o 1ol W oo e o [ole X1 [ 1o [T 138
OPEN-SOUICE SOFEWAIE c......teeeeeeeeeeeeetea e e e e ettt e e e e e ettt e aaaeeeesasssssaaaaeeassssssssasasassasssssssaaaaees 140
YVgo] o] (ol [ To T 1o ] Mole ] (1114 L SOOI 140
(6 o T=T Y=oV 1 RSP 141
Annex 1. Technologies by operator in the Arab region, December 2010........ccccccovvvuriirienniiniennnns 143
[T B0y = =T =T o 147

Vii



Charts

Chart 1.
Chart 2.
Chart 3.
Chart 4.

Chart 5.
Chart 6.
Chart 7.
Chart 8.
Chart 9.
Chart 10.
Chart 11.
Chart 12.
Chart 13.
Chart 14.
Chart 15.
Chart 16.
Chart 17.

Tables
Table 1.
Table 2.

Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.

Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.

ICT developments, Arab region, 2006-2011 .........ccocccuieeiiiiieeeeiieeeeiee e et e e eseee e e eere e e srreeeesaeaeeesaneeas 1
GDP per capita (current USD) in Arab countries (GCC and non-GCC), 2010.........cccccveeervvreescrveeennnns 2
Number of operational WiMAX and 3G licensees in Arab countries, 2011 ........ccccceeeeiiiieeeeeeeccnnns 9
Mobile-cellular subscriptions: total numbers and penetration rates in the Arab region,

2006-2011 (left) and penetration rates, by region, 2011 (right) .......cccooeiiiiiiiiiiieeiiee e, 10
Fixed-telephone subscriptions per 100 inhabitants, 2011, by region......c..cccccccvveeeeeeeeeiciieeeeeeeen, 10
Fixed (wired)-broadband subscriptions, 2006-2011 (left) and 2011 (right) ......ccccevvveeviieeeicieeennns 11
Active mobile-broadband subscriptions, 2007-2011 (left) and 2011 (right) ....ccccveeveieeeecieee e, 12
International Internet bandwidth (bit/s per user), by region, 2005 and 2010 ..........ccceeevveevveennenn. 13
Proportion of households with a computer and with Internet access, by region, 2011 ................ 14
Proportion of individuals using the Internet, 201 1.........ccccciiiiiiiiiiiciiieee e 14
IDI and GNI per capita, bY FEZION .....ccccuiiii e e e e s e s e e e s bae e e eanes 18
ICT Price sub-baskets by region and by level of development, 2008 and 2010............ccceeeevveeennee 19
Fixed-broadband sub-basket by region and by level of development, 2010........ccccccevvveeeeciveeennnns 21
Mobile-cellular subscriptions in the Arab countries , 2010 .........ccooieiiiiieeeeeeeciiiieee e 22
Fixed-telephone subscriptions in the Arab countries, 2010 ..........coccciiieeeeiicciiiieee e 23
Fixed (wired)-broadband subscriptions by speed, 2011 ..........ccooeeeiiiiiiiiieceiiee e 25
Percentage of individuals using the Internet in the Arab countries, 2010 ..........ccccceeeviieeeccieeennns 26

Regulatory landscape for fixed-telephony and fixed Internet services, Arab countries,

[DLTo= o g oT=T e 0 PO PP 3
Regulatory landscape for mobile-cellular and mobile-broadband services, selected Arab

(oo 10 o A ALY T D I=T o<1 o] o =Y e O 1 PNt 5
Regulatory landscape of local loop unbundling (LLU), selected Arab countries, December 2011 ... 6
Regulatory landscape of voice over IP (VolP), selected Arab countries, December 2011................ 7
Launch dates of wireless networks, selected Arab COUNTIIES .......ccoevvvviviiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeees 8
ICT Development Index (ID1) 2010 and 2008, Arab COUNLIES.......ccccuviieeiuieeeeciiie et 16
ICT Price Basket and sub-baskets, Arab countries, 2010 and 2008 ..........c.cccceevvveeeeieiieeeeeeeeeeeeeeeeens 20
Fixed (wired)- and active mobile-broadband subscriptions per 100 inhabitants, Arab

COUNTIIES, 2000 couiuueiiieiiiiiiiieeeeeeeeetteeeeeeeeeerttreeeeeeesesaaa e eeeessessasaaeeessesssannnaeaesssssrnnnaeeeesssssrnnnaeeeseeses 24
Algerian entities per regional iNitiatiVe...........uueiiii i 28
Algeria fixed-telephone subscriptions, 2010 .........cceeeieiiiiieeciiee e e e e e eaneeas 28
Algeria mobile-cellular subscriptions (December 2010 —June 2011).....ccccccveeevvieeeeiereeeeeiree e, 29
Algeria broadband Internet subscriptions, 2010 .........c.c.ueiieeiiieiiiiiiiee e e 29
Broadband access network projects in Algeria..........eeeeiieeiiiiee e 30
Digital broadcasting technologies in Algeria, December 2011 ........ccccoveeeeeiiiiiiiieeee e 31
Rank of most visited websites in Algeria, December 2011 .........coocciiveiiiieeeeciee e 32
Bahraini entities per regional iNitiatiVe.......c..oeecciii e e 34
Bahrain fixed-telephone subscriptions, 2010 ...........ceiiiiiiiiiiiiiiee e et e e e e e e e e e e e e e 35
Bahrain mobile-cellular subscriptions (December 2010 — June 2011)......ccccecieeeeciiieeeciiiee e 35
Bahrain broadband Internet subscriptions (2010)........cccociiiieiiieeeeiiee et e et 36
Broadband access network projects in Bahrain.........ccccocueeeiiciie e 36
Digital broadcasting technologies in Bahrain, December 2011 .........ccccccveeeeciiieeeciiee e 37

viii



Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.
Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.
Table 64.
Table 65.
Table 66.
Table 67.
Table 68.
Table 69.

Rank of most visited websites in Bahrain, December 2011 .........cooovvvvviiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeees 38
Comoros fixed-telephone subscriptions, 2010 ..........ueeiiiiieiiiiiiiiee e e e e e rrer e e e e e 40
Comoros mobile-cellular subscriptions, 2010.........ccceiciiiiriiiiee e eree e e e eeee e e s eaeeeens 40
Comoros broadband Internet subscriptions, 2010 .........ccovcuieeiiiieeeiiee e e e e eeaeee e 41
Djibouti fixed-telephone subscriptions, 2010........ccccciieiiiieeeiiiie e e e ere e e e e e e sraeeeeanes 42
Djibouti mobile-cellular subscriptions, 2010 ...........uuiiieiiiiiiiiiieee e e e e e e e e nrree e e e e e e 42
Djibouti broadband Internet subscriptions, 2010.........ccoueiiiiiiieeeieiiciiieee et e e e e e e e 43
Egyptian entities per regional iNItiatiVe .........cooociiiiiie e 44
Egypt fixed-telephone subscriptions (December 2010 —June 2011) ....cccceeeeciieeeecineeeriiee e 45
Egypt mobile-cellular subscriptions (December 2010- June 2011)......cccccueeeeiiieeecineeeriieeeeiiee s 45
Internet licensing regime iN EQYPT oo e e et e e e e e e re e e e e e eeeaan 46
Egypt broadband Internet subscriptions, 2010 .........cooeiieiiiiiiiieee e e e e e 46
Broadband access network projects in EGYPL.........uviiiiei oottt 47
Digital broadcasting Market i EGYPt.....uuiucuiieeeciiieeciieeereee et eree e e e eeee e e s saae e e e snnaeeeeanes 47
Most visited sites in Egypt, December 2011 .........coiiciiieiiiieeeeiiie e e sree e tre e e eeee e e s raae e e e s e e eanes 49
Iraq fixed-telephone subscriptions, 2010 .......ccocciiiiiiie i e e e e e e e e arre e e e e e e e e 50
Irag mobile-cellular subscriptions (December 2010 —June 2011).......coociieeeeiiieeeciiee e 51
Iraq broadband Internet subscriptions, 2010 ...........ooiieiiiiiiiiiiieee e e e e e e e e e 51
Licensed and unlicensed fixed-wireless providers in Irag.....cc.ccueeeeeveeeeicieeeesieeeeeieeeereeeeeinee e 52
Broadband access Network Projects in Iraq ... uee e cieee e ciieeeeee e e e e e s e e e s e e e eanes 53
Digital broadcasting technologies in Irag, December 2011 .........coovvciiiiieeeeeecciiieee e 53
Most visited websites in Irag, December 2011.........oooiiii et r e e e 55
Jordanian entities per regional iNILIAtiVe .......ccceuiiiiiei e 56
Jordan fixed-telephone subscriptions, 2010........ccccciiiiiiiieeeciie e e e e e e et e e 56
Jordan mobile-cellular subscriptions (December 2010 — June 2011) ....ccceeecveeeecieeeecieee e 57
Jordan broadband Internet subscriptions, 2010........cccocciiiiieieeeiciiieee e e e e e e e e e aaeaes 58
Digital broadcasting technologies in Jordan, December 2011..........ccccveeeieiiiiiiiieeee e, 58
Rank of most visited websites in Jordan, December 2011 ........ooovvvvveiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 60
Kuwaiti entities per regional iNtiatiVe ........c.eeeicciiiii i 62
Kuwait fixed-telephone-subscriptions, 2010 ........ccocciiiriiiieeeeiie e ereee e e e eeere e s rree e e e e e eanes 63
Kuwait mobile-cellular subscriptions (December 2010 — June 2011) .....ccceeeeiuiieeeciieeeciieeeeciiee e 63
Kuwait broadband Internet subscriptions, 2010 .........ccooiiiiiiiieee e rrer e e e e 64
Broadband access network projects in KUWait ..........coooiiiiiiiiiiei i 65
Broadband Digital broadcasting technologies in Kuwait, December 2011..........ccccceeevivieenciieeennns 66
Rank of most visited websites in Kuwait, December 2011 ........coovvvviviiiiiiiiiiieiiiiieeeieeeeeeeeeeeeeeeeeeeees 67
Lebanese entities per regional iNItiatiVe .........ccccuveiiicii e 69
Lebanon fixed-telephone subscriptions, 2010..........ccoiiiiiiiiiiiiiee et r e e e e e e 69
Lebanon mobile-cellular subscriptions (December 2010 — June 2011) .....cccecveeeeciieeeciiieeeeciiee e 70
Lebanon broadband Internet subscriptions (December 2010 — June 2011).....ccccccvveevvveeencireeennns 71
Broadband access network projects in LEDANON .........ceiiiiieieciii e 72
Digital broadcasting technologies in Lebanon, December 2011........ccccccveeeeciiieeeciieeecieee e 72
Most visited websites in Lebanon, December 2011 ........ooovvvvviviiiiiiiieieeeeeeeeeeeeeeeeeeeeeee s 74
Libya fixed-telephone subscriptions, 2010 ........cccuuviiiiieiieiiiiiiiee et e e e e et e e e e e e e nrrer e e e e eeeaa 75
Libya mobile-cellular subscriptions, 2010........cccuiieiiiiieiiieeeeiee e erre e e e e e s rre e e e s raeeeeanes 76
Libya broadband Internet subscriptions, 2010 ........cccceeiiiieeeeiiie e creee e e eeee e e e e eere e 76
Broadband access network projects in LibyYa........cccccuveeiiieee s 77
Digital broadcasting technologies in LibYa.........ccuuiiiiieiiieceee e 77
Rank of most visited websites in Libya, December 2011 .........cooeiiiiiiiiiiieee i 78




Table 70.
Table 71.
Table 72.
Table 73.
Table 74.
Table 75.
Table 76.
Table 77.
Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.
Table 86.
Table 87.
Table 88.
Table 89.
Table 90.
Table 91.
Table 92.
Table 93.
Table 94.
Table 95.
Table 96.
Table 97.
Table 98.
Table 99.

Table 100.
Table 101.
Table 102.
Table 103.
Table 104.
Table 105.
Table 106.
Table 107.
Table 108.
Table 109.
Table 110.
Table 111.
Table 112.
Table 113.
Table 114.
Table 115.
Table 116.
Table 117.

Mauritanian entities per regional iNitiatiVe ........c.c..uiiiiie e 79
Mauritania fixed-telephone subscriptions, 2010........ccccoeiiiiiiiieee e e eeerree e e e e 79
Mauritania mobile-cellular subscriptions, 2010 .......cccceeiiiieeieiiie e e e e e 80
Mauritania broadband Internet subscriptions, 2010.........c.cceeeiiiiieeiiiee e 80
Digital broadcasting technologies in Mauritania, December 2011.........ccccceeciiieeccieeenciee e 81
Rank of most visited websites in Mauritania, December 2011 ........ooovvvvvveiiiiiiiiieieieeeeeeeeeeeeeeeeeeeees 82
Moroccan entities per regional iNItiative ..o 83
Morocco fixed-telephone subscriptions (December 2010 — June 2011) .....cccveeeeeiieeeiiiieeeeciiee e 83
Morocco mobile-cellular subscriptions (December 2010 —June 2011).....cccccvieeeciveeerieeeeeiieeeees 84
Morocco broadband Internet subscriptions (December 2010 — June 2011) .....cccccveeevvveeenciveeennns 84
Broadband access network projects in MOIrOCCO.......uiiiiiiiiiiiiee et rree e e 85
Digital broadcasting technologies in Morocco, December 2011 ........ccccceeeeeieeiiiiieeee e 86
Most visited websites in Morocco, December 2011 ......ooovvvivviiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee s 87
Omani entities per regional INFHIATIVE .......eeiceieeeccee e e e e e e eaee e 89
Oman fixed-telephone subscriptions (December 2010 — June 2011).....ccccveeeviieeeecieeecciree e 90
Oman mobile-cellular subscriptions (December 2010 —June 2011) ......coccuieeeiiieeeeciee e, 90
Oman broadband Internet subscriptions, 2010..........ccoiiiiiiiiiiiiieee e e e e e e e 91
Broadband access network projects in Oman ...........cooeiiiiiiiiiiee e 92
Digital broadcasting technologies in Oman, December 2011........ccccveivcieeeeiieeeecieee e eiree s 92
Operator comparison for mobile TV services in OMaN.......cccceeecuieeeeeciieecciie e e eeaeee e 93
Most visited online portals iN OMaN...........ceiiii e e e e e et e e e e e e e nrre e e e e e eeeaas 94
Qatari entities per regional INILIAtIVE .........uviiiii e e 95
Qatar fixed-telephone subscriptions (December 2010 —June 2011) .....ccccueeeeiiieeeecieeeeciee e, 96
Qatar mobile-cellular subscriptions, 2010 ........ccccuiieeiciiieieiiie e cee e eeree e e e e sere e e eeree e sraeeeeas 96
Qatar broadband Internet subscriptions (December 2010 —June 2011) ....cccevcveerveenieenieeneeennne 96
Broadband access network projects in Qatar.........ccceeeeieeciiiieee e 97
Digital broadcasting technologies in Qatar, December 2011 ..........cccoiieeeeeiiciiiieeee e 98
Rank of most visited websites in Qatar, December 2011 .........ooovvvveviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeees 99
Responsible entities per regional initiative in Saudi Arabia.........cccccveiivciiee i, 100
Saudi Arabia fixed-telephone subscriptions (December 2010 — June 2011) .....cccceecvvveeecvveeenneen. 100
Saudi Arabia mobile-cellular subscriptions (December 2010 —June 2011).....cccceeecvieeecrereennneen. 101
Saudi Arabia broadband Internet subscriptions (December 2010 — June 2011) ........cccccvveenneeen. 101
Digital broadcasting technologies in Saudi Arabia, December 2011 .........ccocciviiiieeeieiiiiiiieeee e, 103
Operator comparison of mobile TV services in Saudi Arabia........cccccccvviiecciei e, 103
Most visited websites in Saudi Arabia, December 2011 ........cooovvvveiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeees 104
Somalia fixed-telephone subscriptions, 2010 ........cueiiiuiieeiiiie e eree e e e 106
Somalia mobile-cellular subscriptions, 2010 ..........cooiiiiiiiiieee e e e e eeearre e e e e e e eeaneees 106
Somalia INterNet USEIS, 2009 ........uuuuuuuururirururiiurirnrsuersrsrsssrsseeersrsrersrarer.................................—.—.—.. 106
Sudan entities per regional INFIAtIVE ......c.ueee e e 107
Sudan fixed-telephone subscriptions, 2010.........ccccuviiiiiieeeiiie e e e e e e sen e e eaneeas 107
Sudan mobile-cellular subscriptions (December 2010 —June 2011) .....cccccveeevcveeeecieeeeeiree e, 108
Sudan fixed (wired)-broadband Internet subscriptions 2010...........cccceeeeeiieieeiiiiee e e, 108
Digital broadcasting technologies in Sudan, December 2011.........ccccoeeeieeiiiiiiiiieeee e e, 109
Most visited websites in Sudan, December 2011 ......cooovvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee e 110
Syria entities per regional iINTHIATIVE .......cceeee e e e e e 112
Syria fixed-telephone subscriptions (December 2010 —June 2011).....ccccccvevevcieeeerreeeesiree e, 112
Syria mobile-cellular subscriptions (December 2010 — June 2011) ....ccceeeecuieieeiiieeeciiee e e, 113
Syria broadband Internet subscriptions (December 2010 — June 2011).......c.ccceeeeeciieeecreeeenneee. 114




Table 118.
Table 119.
Table 120.
Table 121.
Table 122.
Table 123.
Table 124.
Table 125.
Table 126.
Table 127.
Table 128.
Table 129.
Table 130.
Table 131.
Table 132.
Table 133.
Table 134.
Table 135.
Table 136.
Table 137.
Table 138.
Table 139.
Table 140.
Table 141.
Table 142.
Table 143.
Table 144.

Broadband access network projects in SYria ......cccuveeei i 115
Digital broadcasting technologies in Syria, December 2011..........ccccviiiiieiieiiiiiieeee e 115
Tunisia entities per regional iNITIAatiVe........c..eii i 117
Tunisia fixed-telephone subscriptions (December 2010 — June 2011) .....ccccveeeeviveeeecieeeeciiee s 118
Tunisia mobile-cellular subscriptions (December 2010 —June 2011).....ccccccvveeeciveeeviieeeciiee s 118
Tunisia broadband Internet subscriptions (December 2010 — June 2011) ......cccecvveeeiiereeeciveeeennes 119
Broadband access network projects in TUNISIa.........eeeiiiicciiiiiiee e e e 120
Digital broadcasting technologies in TUNISIa...........uuiiiiii i 121
Rank of most visited websites in Tunisia, December 2011 .........ccoevvvviiieiiiiiiiiieiiieeeeeieeeeeeeeeeeeeeeeens 122
UAE entities per regional initiatiVe ..........oocceee i e e 124
UAE fixed-telephone subscriptions (December 2010 — June 2011)......ccccoeeeeirireeeiieeeeciee e, 125
UAE mobile-cellular subscriptions (December 2010 —June 2011) .....ccoocivieeeiiieeeeciiee e, 125
UAE broadband Internet subscriptions (December 2010 — June 2011).......cccceeeeecieeeecieeeeenneennn. 126
Broadband access network projects in UAE ..........ooociiiiciiie e eeeee e see e et e e eae e e nree e 127
Digital broadcasting technologies in UAE, December 2011........ccccocvviieiiieeiiiiee e eeeee e 128
Yemeni entities per regional iNitiatiVe ........occuiiiiii e e 130
Yemen fixed-telephone subscriptions, 2010 ..........cooieiiiiiiieeiieciiieeee e e e eeerrre e e e e e e e eannees 130
Yemen mobile-cellular subscriptions, 2010 .........coooiiiiiiiiiiie e e e e e e e eannaes 131
Yemen broadband Internet subscriptions, 2010 .........cccceeeeiiieeeciiee e e 131
Broadband access Nnetwork projects in YEMEN ......cccccviiiciieeeiiiieeceireeeeeee e siree e e seee e e enaee e enreee e 132
Digital broadcasting technologies in Yemen, December 2011 .........ccocceeieiieiiiiiieeee e 133
Rank of most visited websites in Yemen, December 2011 ......cooovvvveveieiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeees 134
Available next-generation access networks (NGANs) in Arab countries, December 2011........... 136
Broadband plans announced by selected Arab countries/operators.........cccceeeercreercieeniveescveenne. 136
Digital broadcasting in the Arab region ......c..eeeeciiie et e e e areee s 139
Arabic domain names initiatives in the Arab region, 2011 .........ccccveeeiieiiiiiiieee e 141
Cybersecurity initiatives in the Arab region, 2011 ........ccoooiiiiiiiiiiee e 142

Xi






List of abbreviations

2G
3G
3G+
3.5G
4G
ACE
ACICS
ADSL
aeCERT
AED
AICTO
ANF
ANF
ANRT
APEB

ARPT

AT

ATI

ATS

AVC
Batelco

BD

BOT

BWA

CAIT

cC

ccTLD

CD

CDMA
CDMA 1xEVDO
CDMA2000
CERIST
CERT
CERT-SA
CIS

CITC

cMC
CMCF-TICE
CSCA
CSIRTs

Second-generation (mobile technology)

Third-generation (mobile technology)

Enhanced third-generation (mobile technology)

Enhanced third-generation (mobile technology)

Fourth-generation (mobile technology)

Africa Coast to Europe

Arabian Conference on Information and Communications Security
Asymmetric digital subscriber line

Computer Emergency Response Team (United Arab Emirates)
Arab emirates dirham (currency)

Arabic Information and Communication Technologies Organization
Agence nationale des fréquences (Algeria)

Agence nationale des fréquences (Tunisia)

Agence Nationale de Réglementation des Télécommunications (Morocco)

Fédération des Technologies de I'information, des Télécommunications et de I'Offshoring
(Morocco)

Autorité de Régulation de la Poste et des Télécommunications (Algeria)
Algérie Télécom

Agence Tunisienne d’Internet

Algérie Télécom Satellite

Audiovisual Commission (Jordan)

Bahrain Telecommunications Company

Bahraini dinar (currency)

Build operate transfer

Broadband wireless access

Central Agency for Information Technology (Kuwait)

Creative Commons

Country code top-level domain

Compact disc

Code division multiple access

Code division multiple access 1 x evolution-data optimized

Code division multiple access 2000

Centre de recherche sur I'information scientifique et technique (Algeria)
Computer Emergency Response Team

Computer Emergency Response Team (Saudi Arabia)

Commonwealth of Independent States

Communications and Information Technology Commission (Saudi Arabia)
Communication and Media Commission (Iraq)

Morocco-Korean center for Training in ICT for Education

Conseil Supérieur de la Communication Audiovisuelle (Morocco)
Computer Security Incidents Response Teams

Xiii



DAC
DID
DNS
DSL
DSLAM
DSP
DTH
DTT
DvB
DVB-H
DVB-MS
DVB-T
DVD
Dz
EDGE
EeG
ESIB
EVDO
FIRST
FOSS
FTA
FTTB
FTTH
FTTx
FWA
FWT
GCC
GDP
GNU
GPON
GPTC
GSM
GTA
HACA
HAPA
HSPA
HSPA+
IANA
IBRD
ICANN
ICT
ICTDAR
IDA

Digital arabic content

Direct Inward Dialing

Domain Name System

Digital subscriber line

Digital Subscriber Line Access Multiplexer

Data service provider

Direct-to-home

Digital terrestrial television

Digital video broadcasting

Digital video broadcasting — Handheld

Digital Video Broadcasting — Multipoint Video Distribution Systems
Digital Video Broadcasting — Terrestrial

Digital versatile (or video) disc

Algerian domain

Enhanced data rates for GSM Evolution

Emirates eGovernment

Ecole Supérieure d'Ingénieurs de Beyrouth
Evolution-data optimized

Forum of Incident Response and Security Teams

Free and open-source software

Free To Air

Fiber-to-the-building

Fiber-to-the-home

Fiber to the x

Fixed wireless access

Fixed wireless terminal

Gulf Cooperation Council

Gross domestic product

General public license

Gigabit passive optical network

General Post and Telecommunications Company (Libya)
Global system for mobile communications

General Telecommunications Authority (Libya)

Haute Autorité de la Communication Audiovisuelle (Morocco)
Haute Autorité de la Presse et de I’Audiovisuel (Mauritania)
High speed packet access

Evolved high speed packet access

Internet Assigned Numbers Authority

International Bank for Reconstruction and Development
Internet Corporation for Assigned Names and Numbers
Information and communication technology

ICT Development for Arab Region

Infocomm Development Authority (Singapore)

Xiv



IDD
iDEN
IDN
I-HSPA
ILD
INT

IP
IPTV
ISC

ISP

IT

ITA

ITl
ITIDA
ITPC
ITU
JADI
JANA
JMTS
JO-CERT
KD
KOICA
LLU
LTE
LTT
Mbps
MCIT
MCIT
MEAOSS
MEC
MISOC
MNO
MOC
MolCT
MOSD
MOSTI
MOT
MoU
MPEG
MPTIC

MTIT
MVDS

International direct dialing

Integrated digital enhanced network

Internationalized domain names

Internet high speed packet access

International long distance

Instance Nationale des Télécommunications (Tunisia)

Internet protocol

Internet protocol television

Information Security Center (Syria)

Internet service provider

Information technology

Information Technology Authority (Oman)

Information Technology Institute (Egypt)

Information Technology Industry Development Agency (Egypt)
Irag Telecommunications and Post Company

International Telecommunication Union

Cross-border fibre-optic cable

Jamahiriya News Agency, former Libyan News Agency

Jordan Mobile Telephone Services company

Computer Emergency Response Team (Jordan)

Kuwaiti dinar (currency)

Korean International Cooperation Agency

Local loop unbundling

Long term evolution

Libya Telecom and Technology

Megabits per second

Ministry of Communications and Information Technology (Egypt)
Ministry of Communications and Information Technology (Saudi Arabia)
Middle East and Africa Open-Source Software Technology Forum
Middle East Communications Corporation (Jordan)

Moroccan Internet Society

Mobile network operator

Ministry of Communications (Kuwait)

Ministry of Information and Communication Technology (Jordan)
Ministry of Social Development (Bahrain)

Ministry of Science, Technology and Innovation (Malaysia)
Ministry of Telecommunications (Lebanon)

Memorandum of Understanding

Moving Picture Experts Group

Ministére de la Poste et des Technologies de I'Information et de la Communication
(Algeria)

Ministry of Telecommunications and Information Technology (Yemen)
Multipoint video distribution system

XV



MVNO
MyCERT
NACS
NANS
NBN
NFWS
NGAN
NGN
NGO
NIACSA
NIACSS
NIC
NITC
NRA
NTC
NTCR
NTRA
OCERT
OGERO
OMSAR
ONPT
OTA
OTN
PABX
PBX
PSTN
PTC
Q-CERT
QR
R&D
RAN
RCN
Saudi NIC
SLC
SME
SMS
SNRT
STC
STE
SudaFOSS
SyTC
TCU

D

Mobile virtual network operator

Malaysian Computer Emergency Response Team

National Agency for Computer Security (Tunisia)

National Agency for Network Services (Syria)

National broadband network

National fixed wireless services

Next generation access network

Next generation network

Non-governmental organization

National Information Assurance and Cybersecurity Agency (Jordan)
National Information Assurance and Cybersecurity Strategy (Jordan)
National Information Center (Yemen)

National Information Technology Center (Jordan)

National Regulatory Authority

National Telecommunication Corporation (Sudan)

National Center for Technology (Sudan)

National Telecommunication Regulatory Authority (Egypt)
Oman National Computer Emergency Response Center
Organisme de Gestion et d'Exploitation de I'ex Radio Orient (Lebanon)
Office of the Minister of State for Administrative Reform (Lebanon)
Office National des Postes et Télécommunications (Morocco)
Orascom Télécom Algérie

Optical transport network

Private automatic branch exchange

Private branch exchange

Public switched telephone network

Public Telecommunications Company (Yemen)

Qatar Computer Emergency Response Team

Qatari Riyal (currency)

Research and development

Radio access network

Regional cable network

Saudi Network Information Center

Smart Link Com

Small and medium enterprises

Short message service

Société Nationale de Radiodiffusion et de Télévision (Morocco)
Saudi Telecom Company

Syrian Telecommunications Establishment

Sudanese Free and Open-Source Society

Syrian Telecommunications Company

Technical Cooperation Unit (Lebanon)

Tunisian dinar (currency)

XVi



TDA
TE
TIEC
TRA
TRA
TRA
TRA
TRA
TRC
TV
UAE
ubDC
UHF
UMTS
UNDP
UNDP-ICTDAR

UNESCO
USA
uUsB
usbD
VoD
VolP
VSAT
W-CDMA
Wi-Fi
WiMAX
WLL
WSA
WTDC
YahLive
ZTE

Télédiffusion d'Algérie

Telecom Egypt

Technology Innovation and Entrepreneurship Center
Telecommunication Regulatory Authority (Bahrain)
Telecommunications Regulatory Authority (Lebanon)
Telecommunications Regulatory Authority (Morocco)
Telecommunications Regulatory Authority (United Arab Emirates)
Telecommunications Regulatory Authority (Oman)
Telecommunications Regulatory Commission (Jordan)
Television

United Arab Emirates

United Development Company

Ultra high frequency

Universal mobile telecommunications system

United Nations Development Programme

United Nations Development Programme — Information and Communication Technology
for Development in the Arab Region

United Nations Educational, Scientific, and Cultural Organization
United States of America

Universal serial bus

United States dollar (currency)

Video on demand

Voice over Internet protocol

Very small aperture terminal

Wideband code division multiple access

Wireless fidelity

Worldwide interoperability for microwave access
Wireless local loop

World Summit Award

World Telecommunication Development Conference
Al Maisan Satellite Communications Company

Zhongxing Telecom (Chinese Equipment Supplier)

XVii






Regional ICT overview

Section |. Regional ICT overview

This section presents an overview of the regulatory status, information and communication technology
(ICT) deployment and adoption of ICT services in the Arab States region.! The Arab region is a rapidly
developing region in terms of ICTs and characterized particularly by strong growth in the area of mobile
telephony over the last five years. The move towards commercially available 3G networks in almost all
countries of the region has driven the number of active mobile-broadband subscriptions and helped
bring more people online. ITU estimates that by the end of 2011, around 30 per cent of the population in
the Arab States were using the Internet. Compared to mobile-cellular services (and in comparison to
other regions) both fixed-telephone and fixed (wired)-broadband penetration rates in the region remain
relatively low. The penetration for fixed-telephone subscriptions reached ten per cent at its highest and
has been declining since 2008. The number of fixed (wired)-broadband subscriptions has grown from one
million in 2006, to an estimated eight million in 2011, but penetration remains relatively low, at 2.2 per
cent (Chart 1).

Chart 1. ICT developments, Arab region, 2006-2011*
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Note: * 2011 data are ITU estimates ** Data on fixed (wired)-broadband subscriptions exclude WiMAX subscriptions
Source: ITU World Telecommunication/ICT Indicators database

! The countries included in this report encompass the 21 ITU Member States of the Arab region: Algeria, Bahrain, Comoros,
Djibouti, Egypt, Iraqg, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, Qatar, Saudi Arabia, Somalia, Sudan, Syria,
Tunisia, United Arab Emirates and Yemen. Data and information in this report refer to the situation in Sudan before the
independence of South Sudan in July 2011.
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In order to understand ICT developments within the Arab region, it is important to distinguish between
ICT adoption and network deployments between the high-income GCC (Gulf Cooperation Council)
countries on the one hand, and the non-GCC countries, on the other hand. Due to ample oil reserves,
GCC countries have higher income levels, which tends to translate into higher ICT adoption, stronger and
wider network coverage and early migration to Next Generation Access Networks (NGANSs).

Chart 2 presents the 2010 GDP per capita in the Arab countries, with the six GCC countries ranking at the
top, and GDP per capita levels above 15’000 USD. Qatar, with a GDP per capita of more than 61’000 USD
has the highest income level in the region. Income levels in the non-GCC countries range from below
1’000 USD per capita in Comoros, to just under 10’000 USD in Libya, which also heavily relies on oil
reserves. Despite a relatively high income level, Libya’s ICT networks, projects and adoption have
remained substandard in relation to its peers (in terms of national income), mainly due to a political
environment in which the ICT market has been dominated by a state-owned monopoly, except for
mobile-cellular (voice) services, where two state-owned operators are competing with each other.

Chart 2. GDP per capita (current USD) in Arab countries (GCC and non-GCC), 2010
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Note: * Data refer to 2009
Source: World Bank (http://data.worldbank.org/indicator/NY.GDP.PCAP.CD)

While there is a strong link between income levels and ICT uptake, some non-GCC countries, including
Morocco, Egypt, and Tunisia with much lower income levels than their GCC neighbours, have done
relatively well in certain ICT developments. Morocco, for example, was a relatively early adopter of
NGAN technologies and has been able to leverage on NGAN to provide more people and previously
unconnected areas with Internet access, bringing its 2010 Internet penetration to close to 50 per cent,
which is on par with the GCC average. In Tunisia, fixed-broadband penetration had reached 4.6 per cent
by end 2010, similar to Saudi Arabia and Bahrain.



http://data.worldbank.org/indicator/NY.GDP.PCAP.CD

Regional ICT overview

Regulatory Landscape

An overview of the regulatory landscape of key telecommunication services in the Arab States,
demonstrates that there are important differences among countries in terms of the liberalization of
services, as well as in the number of service providers operating each service (Table 1 and 2). The most
liberalized ICT services sector in the region is the mobile-cellular market, where Comoros and Djibouti
remain the only two countries with only one mobile-cellular operator. In both Libya and Lebanon, two

operators are competing, but both operators are government-owned.

Table 1. Regulatory landscape for fixed-telephony and fixed Internet services, Arab countries,
December 2011
Fixed telephony Fixed Internet’
opn Regulatory o';":?r:iecre Regulatory Nl;:::ie‘;d Number of infrast.ructure providers
landscape S landscape T (excluding LLU)
Algeria Monopoly 1 Competitive 21 1
Bahrain Competitive More Competitive More than 11 3 (including 2 WiMAX providers)
than 6

Comoros Monopoly 1 Monopoly 1 1

Djibouti Monopoly 1 Monopoly 1 1

Egypt Monopoly 1? Competitive 166" 1

Iraq Competitive 7 Competitive More than 7 N/A9

Jordan Competitive 1M Competitive 19° 9 (including 5 WiMAX providers)

Kuwait Monopoly 1 Competitive 4 1

Lebanon Monopoly 1 Competitive More than 25 5 (including fixed wireless technologies,
providers such as pre-WiMAX and CDMA)

Libya Monopoly 1 Monopoly 1 1

Mauritania Duopoly 2 Competitive More than 2° 2

Morocco Competitive 3 Competitive 3’ 3 (including 1 WiMAX provider)

Oman Duopoly 2 Competitive 2 2

Qatar Duopoly 2 Duopoly 2 2

Saudi Arabia Duopoly 2 Competitive 50° 3 (including 2 WiMAX providers)

Sudan Duopoly 2 Competitive More than 2 2

Syria Monopoly 1 Competitive 12 1

Tunisia Monopoly 1 Competitive 11 1

UAE Duopoly 2 Duopoly 2

Yemen Monopoly 1 Duopoly 2

Notes:

(1) In terms of the regulatory landscape, fixed Internet services in this table include WiMAX services. The numbers of fixed
Internet service providers refer to November 2011.
(2) NTRA postponed the second licence tender scheduled during 2008 due to the global economic situation.

(3) Vodafone Qatar Soft launched its fixed voice services in Qatar to a limited region known as “the Pear

2011.

IH

during September 26,

(4) Egypt has 7 Class A licensed ISPs, 4 Class B, 154 Class C and 1 global peering licensed operators.

(5) In addition, eight VolP operators provided Direct Inward Dialling Services in Jordan by November 2011. 16 ISPs in Jordan
provide ADSL services, two other operators provide WiMax services exclusively and 1 ISP exploits a fibre-optic network
exclusively, providing FTTx services. The count excludes companies that offer dial-up Internet exclusively.

(6) There are two major ISPs that own the infrastructure in Mauritania.

(7) The three Internet service providers mentioned represent the vast majority of the Internet market in Morocco.

(8) By November 2011, the Saudi Arabian telecommunication regulator, the CITC, has licensed 50 ISPs.

Source: National regulatory authorities, Arab Advisors Group
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Of the fully liberalized markets, Qatar was the last country to introduce competition in its mobile-cellular
market in 2008, through the granting of a second mobile telecommunication license.?

As for the fixed-telephone markets, nine countries retain a monopoly. These markets are Algeria,
Comoros, Djibouti, Egypt, Kuwait, Lebanon, Libya, Syria, and Yemen. Despite this, there is a high level of
competition in the provision of fixed Internet services in most markets in the region, as regional Internet
Service Providers (ISPs) are authorized to resell the infrastructure provided by the incumbent. The fixed
Internet markets in Comoros, Djibouti and Libya remain monopolistic.

Local loop unbundling (LLU), which is the regulatory process of allowing multiple telecommunication
operators to use connections from the telephone exchange to the customer's premises, was regulated
and operational in less than half of the Arab States by the end of December 2010. Nine countries, namely
Bahrain, Egypt, Lebanon, Morocco, Sudan, Syria, Tunisia, UAE and Yemen had implemented LLU. Table 3
details the regulatory landscape of LLU in the Arab countries.

In about half of the countries in the Arab region, VolP services are either regulated and legal, or
operational (see Table 4 for an overview of the regulatory landscape of VolP services). The main driver
for VolP adoption is the significantly lower cost of international direct dialing (IDD), especially in markets
with limited competition among operators in international gateway access, such as the UAE, where both
operators with an international gateway are state-owned. In Yemen and Libya only the incumbent fixed
operators have international gateway access.

In those markets where further competition has been introduced in international gateway access, such
as in Jordan, Algeria and Kuwait, VolP services emerged, offering end users a cheaper alternative to IDD.

A VolIP grey/black market remains in part of the region. lllegal forms of service provision include local
unlicensed VolP operators, such as in Yemen, were local call centres provide end users with telephony
services through VolP, mainly used for IDD services. The other illegal form is subscribing to VolP
providers operating in western territories, such as the United States.

Zsee http://www.ictgatar.qa/en/news-events/news/second-fixed-telecom-license-announced.
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Table 2. Regulatory landscape for mobile-cellular and mobile-broadband services, selected Arab
countries, December 2011

Mobile-cellular services Mobile-broadband services
Country Regulatory landscape ser\l:li:;n:rec:v?;ers Regulatory landscape Num:re;v?‘::resrvice
Algeria Competitive 3 Service not available 0
Bahrain Competitive 3 Competitive 3
Comoros Monopoly 1 Service not available 0
Djibouti Monopoly 1 N/A® N/A®
Egypt Competitive 3 Competitive 3
Iraq Competitive 4 Monopoly 17
Jordan Competitive 3 Duopoly 28
Kuwait Competitive 3 Competitive 3
Lebanon Government-owned duopoly 2 Service not available (o}
Libya Government-owned duopoly 2 Monopoly 1
Mauritania Competitive 3 Competitive 3
Morocco Competitive 3 Competitive 3
Oman Competitive 2’ Duopoly®™ 2
Qatar Duopoly 2 Duopoly 2
Saudi Arabia Competitive 4 Competitive 3
Sudan Competitive 3 Competitive 3
Syria BOT duopoly 2° Duopoly 2
Tunisia Competitive 3 Monopoly 1%
UAE Duopoly 2 Duopoly 2
Yemen Competitive 4 Monopoly 1

Notes:

(1) Including Mobitel, which is a regional cellular operator in Iraq; it operates in the Kurdistan region, only.

(2) In addition, there exist five operational mobile virtual network operator (MVNO) licensees in the market, one of which is
operating two brands.

(3) The competitive landscape in Saudi Arabia includes three GSM operators and a corporate sector-focused iDEN operator
(Bravo) which operates under a build operates transfer (BOT) agreement with STC.

(4) In September 2010, the Ministry of Communications and Technology announced the tender for a third mobile license in Syria.
Saudi Telecom Company and Qatar Telecom QSC submitted their bids on March 30, 2011. The Ministry did not further proceed
with the tender procedures due to the political instability in the country.

(5) The third mobile operator, Orange Tunisia commercially launched its services in May 2010.

(6) N/A refers to not available.

(7) Mobitel, operating only in the Kurdistan region, is the sole 3G provider in Iraq.

(8) The third market entrant, Umniah, has applied for a 3G license, and is expected to launch 3G (mobile-broadband services)
during 2012.

(9) During the fourth quarter of 2011, both mobile-cellular operators in Lebanon launched 3G services, which encompass
mobile-broadband services.

(10) In August 2011, Tunisia Telecom launched 3G services and became the second mobile operator offering mobile-broadband
services.

(11) Mobile-broadband operators in Oman only include Mobile Network Operators (MNO) offerings, while MVNOs are excluded.
Source: ITU, National regulatory authorities, Arab Advisors Group
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Table 3. Regulatory landscape of local loop unbundling (LLU), selected Arab countries,
December 2011
Country U . Service Notes
regulation
Bahrain Operational Internet and Batelco offers full local loop unbundling and the rate is BD 4.090 (USD
voice services | 10.878) per line. The service became operational during 2011.
Comoros Not Available
Djibouti Not Available
Egypt Operational Internet Egypt has implemented shared local loop unbundling since 2002. The
services following LLU types are available:
¢ Raw copper (full unbundling)
e Line sharing (or partial unbundling i.e. access to the high-frequency
portion of the local loop)
Iraq Not Available
Jordan Planned Internet Based on regulatory decision (no. 15-13/2010) dated July 17, 2010 on
services the fixed-broadband market review issued by the TRC, Jordan
Telecommunications Company issued a local loop unbundling reference
offer, which was published by the TRC in September 2011.
Kuwait Not Available
Lebanon Operational Internet Shared local loop unbundling for DSL access has been operational since
services 2007
Mauritania Not Available
Morocco Operational Internet and The following LLU types are available:
voice services | e Raw copper (full unbundling)
e Line sharing (or partial unbundling i.e. access to the high-frequency
portion of the local loop)
Oman Not Available
Qatar Not Available
Saudi Arabia Planned In May 2009 the regulator (CITC) issued the regulatory framework on
LLU.
Sudan Operational The following LLU types are available:
¢ Raw copper (full unbundling)
 Bit stream (or wholesale) access
Syria Operational The following LLU types are available:
 Bit stream (or wholesale) access
¢ High frequency spectrum (or line sharing) of the local loop for the
provision of ADSL systems and services
* Raw fibre
Tunisia Operational Internet The following LLU types are available:
Services « Raw copper (full unbundling)
e Line sharing (or partial unbundling i.e. access to the high-frequency
portion of the local loop)
* Bit stream (or wholesale) access
UAE Operational The following LLU types are available:
* Bit stream (or wholesale) access
Yemen Operational The following LLU types are available:

* Raw copper (full unbundling)
* Bit stream (or wholesale) access

Source: ITU, national regulatory authorities, Arab Advisors Group
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Table 4. Regulatory landscape of voice over IP (VolP), selected Arab countries, December 2011
Country VolP Regulation VolIP provider(s) Notes
Algeria Regulated and legal | Anwar Net, Djaweb, Icosnet, Smart
Link communication, Vocalone,
Webcom
Bahrain Regulated and legal | Include: 2Connect, Lightspeed,
Etisalcom, Kalaam Telecom, Nuetel
Communications
Egypt Regulated and legal | Vodafone Egypt, Yalla Misr LinkdotNet has a license, but service is not
operational.
Iraq Operational Itisaluna is providing VolP services through
its network.
Jordan Regulated and legal | Viacloud, Batelco, Tarasol, Orange Eight VolP operators provided direct inward
Fixed, Orange Internet, Zain, dialing services by November 2011. The TRC
MetroBeam (Kulacom) and XOL excluded international calling cards from the
(Mada) VolP list.
Kuwait Operational Fast Telco, Qualitynet, Gulfnet
Lebanon Regulated and According to TRA, a regulatory review is in
illegal progress
Libya Illegal
Mauritania No regulatory framework in place
Morocco Regulated and legal | Maroc Telecom, Wana, Meditel
Oman No regulatory Nawras Class 1 licensees (namely Nawras and
framework in place, Omantel) have the right to offer VolP
legal services to end users. Currently Nawras is
providing VolP services through its WiMAX
network.
Qatar Regulated and legal | Qtel, Vodafone Qatar
Saudi Arabia Regulated and legal | Go Only fixed licencees, namely STC and Go,
but only to fixed- have the right to offer VolP to end users. Go
line operators is offering VolP services, while STC is
leveraging its PSTN network for voice
services.
Sudan No regulatory
framework in place
Syria Illegal
Tunisia Regulated and legal | Orange Tunisie, Tunet
UAE Regulated and legal | Du, Etisalat The regulator (TRA) published a VolP policy
in December 2009; only licensed providers
can deliver services
Yemen Illegal Although illegal, certain call centers provide

VolIP services to the public.

Source: ITU, national regulatory authorities, Arab Advisors Group
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Wireless network deployments

In order to provide a regional outlook on NGANs and services, this section focuses on 3G, WiMAX and
LTE network deployments in the region. Annex 1 of this report provides an overview of the main
operators in the region, and the technologies they provide.

In terms of NGANs, the GCC countries tend to be the early adopters (Table 5 presents the launch date of
different 3G technologies UMTS/ HSPA, WiMAX and LTE). Bahrain and UAE launched 3G services as early
as 2003, and Kuwait, Qatar and Saudi Arabia followed in 2006. Kuwait, Saudi Arabia and UAE are
currently the only countries to have launched LTE networks. The non-GCC countries that launched 3G
services in 2006 are Egypt, Libya and Morocco. Morocco also launched WiMAX as early as 2006.

Table 5. Launch dates of wireless networks, selected Arab countries

Country :::;;’:;Gni:m.rs’ Date of WiMAX launch Date of LTE launch

Algeria planned for 2012 April, 2007 Not launched yet

Bahrain December 2003 September, 2007 Not launched yet

Egypt July 2006 Not launched yet Not launched yet

Iraq February 2007* 2008 Not launched yet

Jordan March 2010 November, 2007 Not launched yet

Kuwait April 2006 July, 2006 December 2011

Lebanon October 2011 February, 2008 Not launched yet

Libya September 2006 January, 2009 Not launched yet
Mauritania First half of 2009 N/A Not launched yet

Morocco July 2006 2006 Not launched yet

Oman December 2007 May, 2010 :\l(?r;f:tzcli}eNi\X/i;s licensed)
Qatar 2006 Jclljﬁfll Zd(l)jclontmued fhesenvicen :\lo?ttellaaunn;}:/?)c:jz?;ne Qatar licensed)
Saudi Arabia June 2006 September 2008 September 2011

Sudan 2008 2011 Not launched yet

Syria January 2009 Not launched yet Not launched yet

Tunisia May 2010 2006 Not launched yet

UAE December 2003 September 2007 September, 2011

Yemen Not launched yet 2010 Not launched yet

Note: * 3G is only available in the Kurdistan region

Source: ITU, national regulatory authorities, operators, Arab Advisors Group

Chart 3 below details the number of operational 3G and WiMAX networks by end 2010. It is noteworthy
that there have been various 3G deployments during the year 2011. These network rollouts include the
deployment of 3G by Lebanon’s two mobile-cellular providers, Chinguitel in Mauritania, Zain in Jordan
and Tunisie Telecom in Tunisia. On the other hand, 3G services have not been deployed yet in Algeria
and Yemen. Although 3G is officially operational in Iraq, the only 3G operator is currently restricted to
the Kurdistan region and the majority of Iragis do not have access to 3G services.

As for WiMAX, Sudan launched a WiMAX network in 2011. The service is not yet available in Egypt and
Syria.
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Chart 3. Number of operational WiMAX and 3G licensees in Arab countries, 2011
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Note: *3G services were not available in 2011
Source: ITU, operators, Arab Advisors Group

Benchmarking ICT developments: the Arab States compared to other regions

In order to assess the achievements of the Arab States in terms of information and communication
technologies, it is useful to compare the region’s ICT penetration levels with other regions in the world,
as well as to developed and developing countries and global penetration levels.

In terms of

mobile-cellular penetration rates, ITU estimates that by the end of 2011, the Arab region had

increased the number of mobile-cellular subscriptions to reach close to 350 million, from 126 million in
2006. This translates into a penetration rate of 96.7 per cent, which puts the region not only ahead of the
world average (86.7 per cent) but also well ahead of Asia and the Pacific (73.9 per cent) and Africa (53
per cent). The Arab States lag behind the Americas, Europe and CIS, where penetration levels exceeded
100 per cent (Chart 4).
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Chart 4. Mobile-cellular subscriptions: total numbers and penetration rates in the Arab region,
2006-2011* (left) and penetration rates, by region, 2011* (right)
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The availability of fixed-telephone lines and fixed-telephone penetration in the Arab States, which
peaked at around 10 per cent in 2008, has always been relatively limited. With the exception of Africa, all
other developing regions have higher fixed-telephone penetration rates than the Arab States, which lag
behind both, the global, as well as the developing country average of 16.6 per cent and 11.6 per cent,
respectively (Chart 5).

Chart 5. Fixed-telephone subscriptions per 100 inhabitants, 2011%*, by region
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Note: * 2011 data are ITU estimates
Source: ITU World Telecommunication/ICT Indicators database
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While mobile-cellular telephony has been able to replace the fixed-telephone network in terms of
delivering basic voice services, the limited availability of a fixed-line telephone network has impacted the
uptake of fixed-broadband Internet services, in particular via Digital Subscribers lines (DSL), the world’s
most popular fixed-broadband technology.

Since 2006 and compared to other world regions, including the world and the developing country
average, the Arab States have lagged behind in terms of fixed-broadband penetration levels.? At the end
of 2011, ITU estimates that fixed-broadband penetration in the Arab States stood at 2.2 per cent,
compared to 6.2 per cent in Asia and the Pacific, 9.6 per cent in CIS, and 15.5 per cent and 25.8 per cent
in the Americas and Europe, respectively. Africa’s fixed-broadband penetration levels, at 0.2 per cent,
remain well behind all the other regions (Chart 6).

Chart 6. Fixed (wired)-broadband subscriptions*, 2006-2011** (left) and 2011** (right)
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Source: ITU World Telecommunication/ICT Indicators database

Compared to fixed-broadband services, the Arab States have done relatively better in terms of mobile-
broadband services. With a number of relatively early adopters of 3G mobile-broadband technologies in
the region, the number of active mobile-broadband subscriptions has grown rapidly from three million in
2007, to an estimated 48 million in 2011. Since 2007, mobile-broadband penetration rates in the Arab
region have grown faster than in the developing countries overall, and by end 2011, ITU estimated that
mobile-broadband penetration in the Arab region had reached 13.3 per cent, compared to 8.5 per cent
in developing countries. The Arab region also has a higher mobile-broadband penetration rate than Asia
and the Pacific and ranks only just behind the CIS region, where mobile-broadband penetration in 2011
had reached an estimated 14.9 per cent (Chart 7).

ltis important to note that since the 2010 revision of the ITU definitions of fixed (wired)- and wireless-broadband indicators,
WiMAX subscriptions are part of the indicator terrestrial fixed wireless broadband subscriptions, which falls under the category
of wireless-broadband subscriptions. Wireless-broadband subscriptions include three indicators: satellite broadband
subscriptions, terrestrial fixed wireless broadband subscriptions and active mobile-broadband subscriptions. Although ITU is
collecting data on wireless-broadband subscriptions, data on terrestrial fixed wireless broadband subscriptions are provided by
only a very small number of countries, so that international comparisons and regional aggregates are not yet available. For this
reason, data for wireless-broadband subscriptions are currently only published on active mobile-broadband subscriptions. This
effectively means that in the discussion on broadband subscription data, this report does not include data on WiMAX
subscriptions. ITU is actively encouraging more countries to collect wireless-broadband data so that a more complete set of data,
including terrestrial fixed-wireless broadband subscriptions, will be available soon. For more information on ITU wireless-
broadband indicators, see: pp. 49-55 in ITU (2011b).
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Chart 7. Active mobile-broadband subscriptions, 2007-2011* (left) and 2011* (right)
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To bring more people online at high speed, all the building blocks of broadband access need to be in
place and besides the roll-out of fixed and/or mobile end-user technologies, adequate bandwidth must
be offered to individuals, homes and businesses. Sufficient access to international Internet bandwidth is
a necessary requirement for delivering data-intensive applications and services through a high-speed In-
ternet connection. A competitive bandwidth market, including the liberalization of international Internet
gateways and the promotion of multiple international connections, is also important to guarantee
reliable connectivity and to bring down ICT service prices that consumers pay.

Globally, international Internet bandwidth has increased tenfold over the last ten years and particularly
between 2008 and 2010, when it almost doubled from 29’000 Gbit/s to 59’000 Gbit/s. Growth over that
two-year period was somewhat stronger in developing countries (54 per cent) compared with developed
countries (49 per cent), and between 2005 and 2010 developing countries increased their share of total
international Internet bandwidth from 11 to 20 per cent.

A regional comparison of international Internet bandwidth per Internet user shows that, while all regions
in the world have substantially increased Internet bandwidth per user since 2005, there are great
disparities between regions. Europe, in particular, stands out for its very large amount of bandwidth
capacity. In 2010, the average European Internet user enjoyed almost 80 000 bit/s of bandwidth, as
against 1 000 bit/s for the average African Internet user. Internet users in the Arab States had on average
around 11 000 bit/s at their disposal, just slightly more than Internet users in Asia and the Pacific. The
Arab region lagged behind the other regions of CIS and the Americas, where Internet users enjoyed more
than twice the amount of bandwidth (Chart 8).
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Chart 8. International Internet bandwidth (bit/s per user), by region, 2005 and 2010
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ICT access and use by households and individuals in the Arab region

ITU estimates that by end 2011, about 31 per cent of households in the Arab region had a computer, and
that some 26 per cent of households had Internet access at home. Some efforts have to be made to
connect more households in the region in order to achieve the Broadband Commission for Digital
Development’s target of having 40 per cent of households in developing countries with Internet access
by 2015.*

While household ICT connectivity is slightly higher in the Arab States than in the Asia and the Pacific
region, the region lies behind the world average and well behind the CIS and the Americas, where the
percentage of households with Internet access is almost 40 and 50 per cent, respectively. In Europe,
about three out of four households have a computer and Internet access at home. This stands in stark
contrast to Africa, where less than one out of ten households are equipped with a computer and have
Internet access (Chart 9).

* For more information, see: http://www.broadbandcommission.org/Documents/Broadband_Targets.pdf.
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Chart 9. Proportion of households with a computer and with Internet access, by region, 2011*
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While by end 2011 ITU estimated that globally more than one third of the population was online,
Internet user penetration in the Arab States is somewhat lower, at about 29 per cent. This compares to
lower Internet penetration levels in Asia and the Pacific (27.2 per cent) and Africa (12.8 per cent) but
puts the Arab region well behind the CIS (47.6 per cent), the Americas (56.3 per cent), and Europe
(74.4 per cent) (Chart 10).

Chart 10.  Proportion of individuals using the Internet, 2011*
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14



Regional ICT overview

It is worth noting, however, that only a few countries in the Arab region produce Internet user estimates
based on information collected through household surveys (see Box 1). Most of the countries make
estimates based on administrative registries, which diminishes the reliability and accuracy of the
information.

Box 1. Data availability on ICT access and use by households and individuals in Arab
countries

An increasing number of countries are collecting ICT data through official household surveys in order to complement
administrative data usually produced by telecommunication operators. Since ICT data collected through surveys help
produce data on the actual access to, and use of, ICTs by households and individuals (but also governments, educational
institutions etc), they provide important and reliable information necessary to analyze the uptake and impact of ICTs. They
can also be broken down by characteristics such as age, income levels and gender, providing even more in-depth
information for analysis. Hence the important role of national statistical offices in collecting ICT data through official
surveys or the census, in order to guarantee a nationally representative, internationally comparable and meaningful set of
data.

Indeed, recent (2008-2010) data on households with a computer and households with Internet access, and/or data on
Internet users for countries in the Arab region are available for only a relatively small number of countries. Data have been
collected by national statistics offices either through the 2010 population and housing census round, or through household
surveys. Djibouti and Qatar have produced census-based data for some ICT indicators (see Box Table 1); although the data
have not been reported to ITU>. Egypt has also produced data for ICT indicators based on an ICT household survey. Algeria
and Jordan collected data on households with a computer and households with Internet access in both 2008 and in 2009.
For Irag, data for some household ICT access indicators are available for 2008 only, whereas Sudan included a question on
households with a computer in its census in the same year.

Other government agencies from countries such as Morocco and Qatar have also conducted specific ICT household
surveys. One important issue that needs to be addressed is the population represented by the survey. For example, in the
case of Qatar only individuals 18 years old and above are considered, while in the case of Morocco, only individuals
between 12 and 64 years are included. This causes a problem of comparability of the results, in particular when estimating
the number of Internet users and other related ICT usage indicators, which should be representative of the total
population of a country.

Box Table 1. Data availability for household ICT statistics based on surveys/censuses conducted by
National Statistical Offices (NSOs)

Indicator Household survey Population and housing census

Proportion of households with a Algeria (2008 and 2009) Algeria (2008)

computer Jordan (2008 and 2009) Sudan (2008)
Iraq (2008) Djibouti (2009)
Egypt (2009) Qatar (2010)

Proportion of households with Algeria (2008 and 2009) Algeria (2008)

Internet access Jordan (2008 and 2009) Djibouti (2009)
Iraq (2008) Qatar (2010)
Egypt (2009)

Internet users Egypt (2009) Djibouti (2009)

Qatar (2010)
Source: ITU

® None of the Arab states have reported census data to ITU, however, information on the questions that have been included in
the questionnaires is available from the 2010 world population and housing census programme, at:
http://unstats.un.org/unsd/demographic/sources/census/censusquest.htm.
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The ITU ICT Development Index (IDI)°

To put ICT developments in the Arab region into context and to be able to benchmark the region’s
progress within a global context, it is also interesting to analyze the region’s achievements using the ICT

Development Index (IDI).

The IDI captures the level of ICT developments in 152 economies worldwide by combining 11 indicators
into one benchmark measure and compares progress over time. The latest IDI, which is based on end
2010 data, shows that ICT uptake continues to accelerate worldwide, with all countries, including those
in the Arab region, improving their IDI scores. Within the Arab States region, the highest-ranked country
is the United Arab Emirates (UAE), which ranks 32™ globally. Other high-income economies of the Gulf
Cooperation Council (GCC) that rank in the top 50 of the global IDI include Bahrain, Qatar and Saudi

Arabia (see Table 6).

Table 6. ICT Development Index (IDI) 2010 and 2008, Arab countries
r:ﬁiiggi:) G'°:;'1;a"k IDI 2010 G'°:;L;a"k IDI 2008 cﬁ::.';f ;;2;-
2010

United Arab Emirates 1 32 6.19 32 5.63 0
Qatar 2 44 5.60 48 4.50 4
Bahrain 3 45 5.57 42 5.16 -3
Saudi Arabia 4 46 5.42 55 4.13 9
Oman 5 60 4.38 68 3.45 8
Jordan 6 73 3.83 73 3.29 0
Lebanon 7 79 3.57 77 3.12 -2
Tunisia 8 84 3.43 82 2.98 -2
Morocco 9 90 3.29 100 2.60 10
Egypt 10 91 3.28 92 2.73 1
Syria 11 96 3.05 96 2.66 0
Algeria 12 103 2.82 105 2.41 2
Yemen 13 127 1.72 127 1.49 0
Comoros 14 128 1.67 130 1.44 2
Djibouti 15 129 1.66 124 1.56 -5
Mauritania 16 131 1.58 126 1.50 -5
Regional average (simple) 3.57 3.04

Source: ITU (2011a)

® The text in this section was adapted from ITU (2011a), chapter 2.
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The low-income economies of the region, including Comoros, Djibouti, Mauritania and Yemen, occupy
low positions in the regional as well as in the global IDI rankings. These disparities are reflected in a large
variation in IDI values among countries in the region, which ranged from 6.19 in the United Arab
Emirates to 1.58 in Mauritania. Both Mauritania and Djibouti fell five places in the 2010 IDI rankings in
relation to 2008, with relatively little progress in most areas, including international Internet bandwidth
and fixed telephony. Djibouti is one of the few countries in the world that has a mobile-cellular
penetration of below 20 per cent.

During the period 2008 to 2010, Morocco, Oman and Saudi Arabia registered the highest IDI rank
increase within the region. These three countries are also among the most dynamic countries in the
global IDI.” Morocco and Oman substantially increased the number of Internet users, together with the
number of active mobile-broadband subscriptions, while Saudi Arabia made important progress in
expanding international Internet bandwidth, and in terms of the number of mobile-broadband
subscriptions, which increased from two million to almost 16 million between 2008 and 2010. By 2010,
Qatar was leading the region in terms of the proportion of households with a computer and Internet,
allowing the country to gain four places in the global rankings.

While the IDI findings confirm the link between ICT development levels on the one hand, and income
levels on the other hand, a closer look at the correlation between these two factors also points to
differences between regions. Chart 11 plots on a single chart the relation between IDI and GNI per capita
in each one of the world’s regions. The CIS and Africa have the weakest relation between the two vari-
ables, with both regions’ curves lying below the others. For instance, a country with GNI per capita of
PPPS 10 000 in Africa will tend to have a lower IDI than a country with the same income from any other
region. To a lesser extent, this also applies to CIS countries. This finding highlights the importance of
effective ICT policies and efficient investment, which may make the difference in terms of achieving
increased ICT development with the same (or similar) economic resources.

The countries with high income and high IDI appear at the other end of the chart. Of all regions which
are home to countries with high GNI per capita, the Arab States region has the weakest relation between
income and IDI. Indeed, the Arab States’ curve lies below those for the Americas, Asia and the Pacific and
Europe. This means that, for instance, a country with a GNI per capita of PPPS$ 40 000 in the Arab region
will tend to have a lower IDI than a country with the same income in the Americas, Asia and the Pacific or
Europe. This suggests that, given their economic resources, the Arab States possess a high potential for
further ICT development, at least to reach the ICT performance of countries with similar incomes in other
regions. To achieve this objective, effective ICT policies will play a crucial role.

7 See section 2.2 of ITU (2011a).
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Chart 11. IDI and GNI per capita, by region
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The ICT Price Basket (IPB)®

Besides understanding ICT trends in terms of such factors as infrastructure access and ICT skills, it is also
important to analyze and track prices of ICT services. The cost and affordability of ICT services will
influence and in some cases determine whether or not people will be able to subscribe to certain
services and use ICTs. It is therefore useful to look at ICT trends in the Arab region in relation to ICT
prices, using the ICT Price Basket (IPB).

The IPB is a composite basket based on the price for fixed-telephony, mobile-cellular telephony and
fixed-broadband Internet services, and computed as a percentage of average income levels. The latest
IPB includes 165 economies and provides a useful indication of how affordable services are across
countries, regions, and over time.

The results of the latest IPB confirm that globally, as well as in the Arab region, the price for ICT services
overall are falling, and becoming more affordable. Prices for fixed-broadband services, in particular, have
dropped by over 50 per cent globally between 2008 and 2010, and by 35 per cent in the Arab region. At
the same time, a regional comparison of the IPB suggests that prices in the Arab States remain relatively
high and that by end 2010, only Africa presents relatively higher prices (Chart 12).

8 The text in this section was adapted from ITU (2011a), chapter 3.
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Chart 12. ICT Price sub-baskets by region and by level of development, 2008 and 2010
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The results of the latest IPB also show that there are major differences in terms of the affordability of
services within the region. All of the economies from the Arab States region that rank in the top 50 of the
IPB (United Arab Emirates, Bahrain, Saudi Arabia, Oman) have relatively high-income levels. The UAE,
which ranks fifth globally, has the relatively cheapest prices in the region, followed by Bahrain, Saudi
Arabia and Oman, where the IPB represents less than two per cent of average monthly incomes. In
Tunisia, Qatar, Algeria, Lebanon, Egypt and Jordan, the IPB represents less than four per cent of average
monthly incomes. ICT services remain largely unaffordable (representing more than 20 per cent of
incomes) in Comoros, Yemen, Djibouti and Mauritania® (Table 7).

o Djibouti was not included in the latest ICTPB, for lack of tariff data.
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Table 7. ICT Price Basket and sub-baskets, Arab countries, 2010 and 2008
Fixed- Mobile- Fixed-
telephone cellular broadband GN';’:’
G:g:al — county R U su:;b:;(et su:;b:;(et sub-b:;l:et as U;aD’,)ZOZJS
il IPB rank of GNI per of GNI per of GNI per (or latest
capita capita capita available
2010 2008 | 2010 | 2008 | 2010 | 2008 | 2010 | 2008 year}

5 1 United Arab Emirates 0.4 0.4 0.1 0.1 0.2 0.2 0.8 0.8 57'340
18 2 Bahrain 0.7 0.7 0.2 0.2 0.7 0.7 13 1.3 25'420
36 3 Saudi Arabia 1.1 1.5 0.6 0.6 1.0 1.1 1.8 2.7 17'700
39 4 Oman 1.2 1.1 0.9 0.7 0.6 0.7 2.1 2.1 17'890
65 5 Tunisia 2.5 3.1 0.8 1.0 3.2 4.3 3.4 4.1 3'720
70 6 Qatar 2.7 2.7 0.9 0.9 1.8 1.7 5.5 5.5 12'000
71 7 Algeria 3.0 3.5 1.5 13 3.4 4.4 4.0 4.8 4'420
72 8 Lebanon 3.0 3.8 1.5 1.8 4.1 5.7 3.4 4.0 8'060
78 9 Egypt 35 44 | 17 | 20 | 41 | 56 | 46 | 55 2'070
84 10 Jordan 3.9 4.4 2.9 3.1 3.2 3.4 5.7 6.7 3'980
107 11 Syria 7.1 N/A 0.6 N/A 9.9 N/A 10.8 N/A 2'410
117 12 Morocco 9.6 12.5 9.2 11.1 | 143 17.2 5.1 9.2 2'770
129 13 Mauritania 23.4 38.0 22.5 18.2 | 18.3 18.6 29.4 77.1 960
130 14 Djibouti 24.7 40.4 7.7 8.1 14.0 | 13.1 52.3 111.6 1'280
144 15 Yemen 36.8 374 1.2 1.0 9.2 11.0 | 134.9 | 281.6 1'060
158 16 Comoros 49.1 53.7 13.8 | 17.9 | 33.5 | 43.2 | 534.5 | 690.8 870

Source: Adapted from ITU (2011a)
Note: The following countries from the Arab region were not included in the IPB: Iraq, Kuwait, Libya, Somalia and Sudan

An analysis of the three sub-baskets (fixed-telephony, mobile-cellular-telephony, and fixed-broadband
Internet) suggests that prices in the Arab States as a whole are relatively expensive, with only Africa
showing higher prices in relative terms.

Based on the mobile-cellular sub-basket, Europeans pay on average as little as 1.6 per cent of their
monthly income, compared to 4.1 and 4.6 per cent in the CIS and Asia and the Pacific, and 5.1 per cent in
the Americas. In the Arab States, the mobile-cellular sub-basket averaged 7.4 per cent, only surpassed by
Africa, where the sub-basket represents as much 24.6 per cent of average monthly incomes. While
between 2008 and 2010 the prices for mobile-cellular services decreased by 15 per cent in the Arab
States (and Europe), higher price drops of 25 per cent were recorded in Africa and CIS.

The Arab region’s average value for the fixed-broadband sub-basket, in particular, remained relatively
expensive, at almost 53 per cent of average incomes, compared to about half that value in Asia and the
Pacific, and the Americas, and much less in CIS and Europe (Chart 13). It should also be noted that given
relatively high prices in the region, the price drop for fixed-broadband Internet prices (at 35 per cent)
was rather moderate between 2008 and 2010, especially in comparison to CIS and Asia and the Pacific,
where fixed-broadband prices dropped by as much as 52 and 47 per cent. This finding suggests that
more must be done to make ICT services, and fixed-broadband services in particular, more affordable in
the region, especially if the region is to achieve the target set by the Broadband Commission for
Development, which is “to make sure that by 2015, entry-level broadband services should amount to less
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than five per cent of average monthly income”.'® By the end of 2010, in half of the Arab States included
in the IPB, the price of an entry-level broadband service accounted for less than five per cent of monthly
incomes. The relatively high price for fixed-broadband services for the Arab States is due mainly to the
high prices for fixed-broadband services in a few countries. In Comoros and Yemen, for example, the
price for a monthly fixed-broadband subscription actually exceeds the average monthly income.

Chart 13. Fixed-broadband sub-basket by region and by level of development, 2010
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ICT uptake within the Arab region

The remaining part of this section will provide an overview on ICT adoption in each of the Arab countries,
and highlights differences within the region. Detailed country-level information concerning mobile-
cellular, fixed-telephone, and fixed-Internet services for each country are presented in section 2 of this
report.

Mobile-cellular services in the region have expanded rapidly over the last decade and while penetration
rates vary considerably between below 20 per cent in Somalia and Djibouti, to close to 190 per cent in
Saudi Arabia, the large majority of countries, including Irag and Mauritania, have reached penetration
levels above 75 per cent. In some countries in the region, 2010 mobile-cellular penetration rates
exceeded those of developed markets, such as Western Europe and North America and the GCC country
average of 173 per cent was well above the developed world average of 114 per cent (Chart 14).

2 Eor more information, see http://www.broadbandcommission.org/Documents/Broadband_Targets.pdf.
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Mobile-cellular subscriptions in the Arab countries , 2010
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The number of fixed-telephone subscriptions is stagnant within the Arab States region and in 2010, the
majority of countries in the region had a fixed-telephone penetration rate below the global average of 17
per cent. Penetration rates ranged from a very low 0.9 per cent in Sudan, to 21 per cent in Lebanon.
Interestingly, a number of non-GCC countries, such as Lebanon and Syria, have higher fixed-telephone
penetration rates than some GCC countries, including Qatar and Bahrain (Chart 15).
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Chart 15.  Fixed-telephone subscriptions in the Arab countries, 2010
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Unlike fixed-telephone subscriptions, the number of fixed- and mobile-broadband subscriptions in the
region continues to grow. Fixed-(wired) broadband penetration rates are still relatively low. The service
is hardly available in Comoros, Mauritania and Yemen, and the penetration rate in the country with the
highest fixed (wired)-broadband connectivity — the UAE — is around 10 per cent. Qatar ranks second in
the region, with a penetration rate of 8.2 per cent, followed by Saudi Arabia and Bahrain but also by non-
GCC countries of Lebanon and Tunisia, which have been able to take advantage of their relatively high
fixed-telephone penetration levels to roll out DSL.

In terms of mobile-broadband subscriptions, the GCC countries have clearly taken the lead. By end 2010,
Kuwait, the UAE and Saudi Arabia had reached mobile-broadband penetration rates of above 50 per
cent, followed by Qatar (28.4 per cent) and Bahrain (21.3 per cent). Morocco and Oman’s mobile-
broadband penetration levels stood at around 10 per cent. Levels remained very low, or services were
not available, in Algeria, Comoros, Djibouti, Irag, Lebanon, Syria, Tunisia and Yemen (Table 8).

23



Regional ICT overview

Table 8. Fixed (wired)- and active mobile-broadband subscriptions per 100 inhabitants, Arab
countries, 2010

Fixed (wired)-broadband penetration rate Active mobile-broadband penetration rate
Algeria 2.5% 0.0%
Bahrain 5.4% 21.3%
Comoros 0.0% 0.0%
Djibouti 0.9% 0.0%
Egypt 1.8% 6.4%
Iraq 0.0% 0.0%
Jordan 3.2% 2.4%
Kuwait 1.7% 63.5%
Lebanon 4.7% 0.0%
Libya 1.2% 42.7%
Mauritania 0.2% 3.1%
Morocco 1.6% 10.0%
Oman 1.6% 10.7%
Qatar 8.2% 28.4%
Saudi Arabia 5.5% 57.8%
Somalia Not available 0.0%
Sudan 0.4% 3.1%
Syria 0.3% 1.3%
Tunisia 4.6