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Foreword

The Middle East and North Africa (MENA) region stretches across two conti-
nents and is surrounded by six bodies of water including the Atlantic Ocean, the 
Mediterranean Sea, and the Arabian Sea. Running through these waters, fiber-
optic cables connect Europe to Africa, Africa to Asia, and the countries of MENA 
to the world. Over land, terrestrial fiber networks of telecom operators and utility 
companies are deployed and are forming or could potentially form national back-
bones connecting countries, regions, and cities. The Arab Republic of Egypt has a 
unique and critical role to play in managing and protecting fiber-optic cables 
running through the Suez Canal. Damage to one cable could mean an Internet 
blackout for a dozen countries at a time. Djibouti and Lebanon have many sub-
marine cables landing on their coasts and are key gateways linking these cables to 
the terrestrial backbone infrastructure that then has the potential to reach into 
the hearts of the African and Asian continents.

What does all this fiber mean for the countries of MENA? Fiber-optic cables 
are the backbone of the information and data highways that make up the World 
Wide Web or Internet. The transition from copper lines to fiber-optic cables has 
meant that Internet speeds have the potential to become virtually unlimited, 
bringing Internet service that is always on and at broadband speeds. Broadband 
Internet, like the steam engine in its time and electricity throughout the modern 
era, is today considered as a general purpose technology and a driver of growth.

With some of the highest rates of unemployment and the most youthful 
populations in the world, MENA countries have a formidable challenge to create 
and sustain economic and social opportunities for their people. Broadband 
Internet is a potential game-changer, enabling new solutions and innovative 
approaches that could help the region meet some of its pressing challenges. If 
more people are equipped with access to broadband Internet, particularly the 
youth and women, tomorrow’s MENA region could look significantly different.

Despite this potential, however, the uptake of broadband Internet has been 
strikingly slow and the price of broadband service is high in many of the coun-
tries in MENA. The market structures in these countries have only partially 
changed from the days when telecommunications were treated as a monopoly 
utility service. There are gaps in infrastructure regionally with no connectivity 
between neighboring countries in some cases. Similarly, there are gaps within 
countries, exacerbating the (digital) divide between rural and urban areas.
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Broadband Networks in MENA: Accelerating High-Speed Internet Access takes 
stock of the existing infrastructure in at least 18 MENA countries and examines 
the various regulatory and market bottlenecks that are hampering the growth of 
the Internet in these and other MENA countries. It provides policy and regula-
tory options for increasing effective use of existing infrastructure as well as alter-
native infrastructure networks such as power grids and railroads. It explains the 
benefits of effective cross-sector infrastructure construction frameworks. It points 
to the need to adjust market structures to foster competitive behavior among 
service providers which would in turn lead to benefits for the people of MENA, 
including lower prices and value-added services.

This report comes at an opportune time. It is very much in tune with the 
regional transition toward more inclusive development and addresses the imper-
ative of stimulating growth as the source of desperately needed jobs. We hope 
the report sheds some light on how the potential benefits of broadband can 
be widely distributed by ensuring that the people of MENA have access to a 
high-quality and affordable Internet service.

Junaid Kamal Ahmad Jonathan D. Walters
Director, Sustainable Development Director, Regional Programs and
Department Partnerships
Middle East and North Africa Region Middle East and North Africa Region
The World Bank The World Bank
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2G second generation of mobile telecommunications technology

3G third generation of mobile telecommunications technology

4G fourth generation of mobile telecommunications technology

ACE Africa Coast to Europe submarine cable

ADE Algérienne des Eaux (Algerian water distribution agency)

ADM Autoroute Du Maroc (Morocco Highway Administration

ADSL asymmetric digital subscriber line

AMU Arab Maghreb Union

ANACOM Autoridade Nacional de Comunicações (Portuguese ICT 
 regulatory authority)

ARCEP Autorité de Régulation des Communications Électroniques et 
des Postes (French ICT regulatory authority)

AT Algeria Telecom

BAKOM Bundesamt für Kommunikation (Swiss ICT regulatory 
authority)

BB broadband

BGT Large Scale Topography, the Netherlands

BIX Bahrain Internet Exchange

BNetzA Bundesnetzagentur (German utilities regulatory authority)

BPO business process outsourcing

BSS business support system

CAB Central African Backbone

CATV cable access television

CDMA Code division multiple access

CIS Centralized Information System

CEPT European Conference of Postal and Telecommunications 
Administrations

CRAIG Centre Régional Auvergnat de l’Information Géographique

DAE Digital Agenda for Europe

DICT Déclarations d’Intention de Commencement de Travaux
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dl downloads

DSL digital subscriber line

DT Djibouti Telecom

DVB-RCS Digital Video Broadcasting- Return Channel via Satellite

DVD digital video desk

DWDM dense wavelength division multiplexing

EC European Commission

ECOWAS Economic Community of West African States

EETC Egyptian Electricity Transmission Company

EHV extra high voltage

EHV/HV extra high voltage/high voltage

EIG Europe–India Gateway

ENR Egyptian National Railways

EPEG Europe–Persia Express Gateway

EU European Union

FALCON submarine telecommunications cable connecting India and 
several countries in the Persian Gulf

FB fast broadband

FDD Frequency Division Duplexing
FDI foreign direct investment
FDT Fondo de Desarrollo de las Telecomunicaciones 

(Telecommunications Development Fund, Chile)
FTRA Forum on Telecommunications/ICT Regulation in Africa
FTTB fiber-to-the-building
FTTC fiber-to-the-cabinet, fiber-to-the-curb
FTTD fiber-to-the-desk
FTTH fiber-to-the-home
FTTN fiber-to-the-node
FTTP fiber-to-the-premises
FTTx fiber-to-the-x
Gb gigabit
Gbps gigabits per second
GBI Gulf Bridge International
GCC Gulf Cooperation Council
GCCIA GCC Interconnection Authority
GDP gross domestic product

GECOL General Electricity Company of Libya
GHz gigahertz
GIS geographic information system
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GNI Gross national income
GRPS General packet radio service

GPT general purpose technology

GSM Global System for Mobile Communications

GSMA GSM Association

gTLD generic top level domain

HH households

HHI Herfindahl-Hirschman Index

HV high voltage

HSDPA High-Speed Downlink Packet Access

HV high voltage

ICT information and communications technology

INT Instance Nationale des Télécommunications (Tunisian ICT 
regulatory authority)

IP Internet Protocol

ISP Internet service provider

IT information technology

ITC Integrated Telecom Company

ITU International Telecommunication Union

ITU-T International Telecommunication Union-Telecommunication

JADI LINK Jeddah-Amman-Damascus-Istanbul Link (submarine fiber-
optic cable connecting those four cities)

JTG Jordan Telecom Group
kbps kilobits per second
KDN Kenya Data Network

KLIC Kabels en Leidigen Informatie Centrum (Cable and Pipeline 
Information Center, the Netherlands)

km kilometer

LAN local area network

LLU local loop unbundling

LTE long-term evolution, standard for fourth generation mobile 
telecommunications technology

LPTIC Libyan Post, Telecommunications and Information Technology 
Company

M2M machine-to-machine

Mb megabit

Mbps megabits per second

MBNL Mobile Broadband Network Limited

MEETS Middle East–Europe Terrestrial System
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MENA Middle East and North Africa

MHz megahertz

MMR Man-Made River

MPLS Multiprotocol Label Switching

MVNO Mobile virtual network operator

NBN national broadband network, National Broadband Network 
(Jordan)

NEPAD New partnership for Africa’s development

NEPCO National Electricity Power Company (Jordan)

NGBN Next Generation Backbone Network

NJUG National Joint Utilities Group

NPCA Nepad Planning and Coordinating Agency

NRA national regulatory authority

NSN Nokia Siemens Networks

OECD Organisation for Economic Co-operation and Development

OFCOM Office of Communications (UK ICT regulatory authority)

OLO other licensed operators

ONCF Office Nationale des Chemins de Fer (Moroccan railways 
company)

ONEE Office National de l’Electricité et de l’Eau Potable (Moroccan 
utility company)

OPGW optical ground wire

OSS operations support system

OTMT Orascom Telecom Media and Technology

PC personal computer

PIDA Programme for Infrastructure Development in Africa

PPP public-private partnership, purchase power parity

PSTN public switched telephone network

PT TRIS Project Team Technical Regulatory Issues (CEPT)

QNBN Qatar National Broadband Network

RAN radio access network

RCN regional cable network

RRT Ryšių reguliavimo tarnyba (Communications Regulatory 
Authority, Lithuania)

SEA-ME-WE4 South East Asia-Middle East-Western Europe 4 optical fiber 
submarine communications cable system

SIIS Security and Intelligent Information Systems, also Information 
System for Broadband Infrastructure, Poland

SMP significant market power
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SNCFT Société Nationale des Chemins de Fer Tunisiens (Tunisian 
Railways)

SNTF la Société nationale du transport ferroviaire  (Algerian Railways) 

SNO second national operator

SPV special purpose vehicle

STC Saudi Telecom Company

STE Syrian Telecommunication Establishment

STEG Société Tunisienne de l’Electricité et du Gaz (Tunisian 
Electricity and Gas Company)

STM synchronous transmission mode

SUBTEL Subsecretaría de Telecomunicaciones (Department of 
Telecommunications, Chile)

Tbps terabits per second

TDD Time Division Duplexing

TDMA time division multiple access

Telco telecommunications company

TGN Tata Global Network

THT/HT Tres haute tension/ Haute tension

TRA Telecommunications Regulatory Authority

UFB ultra-fast broadband

UKE Urządą Komunikacji Elektronicznej (Office of Electronic 
Communications, Poland)

ULL Unbundling the local loop

UMTS HSPA Universal Mobile Telecommunications System High Speed 
Packet Access

us universal service

VDSL very-high-bit-rate digital subscriber line

VNI Cisco’s Visual Networking Index

VoIP voice over Internet Protocol

WARCIP West Africa Regional Communications Infrastructure Program

WB World Bank

WCDMA Wideband code division multiple access

Wi-Fi WLAN products IEEE 802.11 standards

WiMax Worldwide Interoperability for Microwave Access

WLAN wireless local area network

xDSL digital subscriber line (of any type)
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Overview

Many of the countries in the Middle East and North Africa (MENA) region have 
identified that broadband Internet will be a critical input to the broader objective 
of nation building and the transition to a knowledge-based economy. There is 
growing consensus that broadband Internet is critical in fostering sustainable 
economic development and job creation, and is strategic to the goals of reducing 
poverty, enhancing job opportunities, and fostering trade integration. This study 
assesses the status of broadband development in the region, highlights key 
 bottlenecks to growth, explores policy options, and offers suggestions on how to 
accelerate investment and diffusion of broadband connectivity. The focus of the 
study is on infrastructure-related actions; measures to stimulate demand for 
broadband are therefore only marginally addressed.

Broadband refers generally to a telecommunications connection that is 
“always on,” as opposed to a “dial up” connection via the public switched tele-
phone  network (PSTN), and with speed rates higher than those obtained with 
a “dial up” modem (at least 256 kilobits per second [kbps]). In addition, the 
study also considers fast broadband (FB) and ultra-fast broadband (UFB), 
enabled by broadband technologies (e.g., fiber, long-term evolution [LTE]), and 
refers to speed rates of about 30 megabits per second (Mbps) and 100 Mbps 
and above. Broadband networks encompass international, domestic backbone 
and backhaul, and local access connectivity. 

Broadband is a powerful driver for sustainable economic growth, job  creation, 
and human skills development and an enabler of democracy and social 
 transformation. Broadband is a general purpose technology (GPT) with perva-
sive productivity impacts on multiple sectors of the economy (energy, water, 
 industrial production, services, transport, and so on). Broadband has a similar 
impact on the transformation of the economy as previous GPTs have had in the 
past, including the printing press, steam engines, and electricity. The strategic 
importance of broadband as a driver of sustainable economic growth has been 
recognized by national governments and regional organizations. 

Broadband can contribute to economic development in MENA through 
 several channels. First, broadband infrastructure and services contribute directly 
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to domestic productivity and competitiveness. In particular, mobile broadband 
may have a greater impact on poorer countries by reducing economy-wide 
 inefficiencies. In addition, broadband drives competitiveness in manufacturing 
through information technology (IT)-enabled supply chains: broadband powers 
the most relevant  innovations in the production processes likely to shape the 
future of manufacturing (e.g., digital modeling, simulation and visualization, big 
data analytics, social and collaborative technologies, and just-in-time supply). 
Furthermore,  broadband enables business process outsourcing (BPO). Countries 
in the region have successfully embraced BPO and the Arab Republic of Egypt 
has been ranked as the fourth most important global BPO destination. Broadband 
also contributes to the competitiveness of the services sector, bringing positive 
spillover effects to less technology-intensive industries.

Second, broadband enables trade development and integration. For every 
percentage point increase in the number of Internet users, there is a boost in 
exports of 4.3 percentage points. The share of MENA non-oil manufacturing 
exports as a percentage of world trade has fallen steadily since the 1960s and is 
quite small compared to other regions of the world. By contrast, Asian  economies, 
supported by advances in telecommunications infrastructure and other strengths 
in high-tech sectors, in conjunction with appropriate trade policy reforms, have 
progressively increased their global market shares. 

Third, the availability of reliable and reasonably priced broadband Internet 
access is a key determinant in foreign direct investment (FDI) decisions. 
 Low-cost and high-quality broadband reduces transaction costs and enables flex-
ible firm locations. An econometric study targeting Arab and other emerging 
economies found a strong correlation between broadband development in a 
competitive environment and FDI. 

Fourth, broadband supports the development of the domestic information 
and communications technology (ICT) industry, helping countries in the region 
to diversify away from natural resources. This is particularly strategic for a region 
characterized by exports of primary commodities, mainly oil and gas, accounting 
for 76 percent of total exports in 2008–10.

Broadband drives job creation and is a key input to the shift to a smart, 
 sustainable model of economic growth. Implementation of broadband plans will 
create jobs and contribute substantially to domestic growth by creating the 
 conditions for a more modern and competitive economy. As such, broadband is 
strategic to the MENA region, characterized by high unemployment, including 
among youth, women, and graduates. Broadband helps allocate activities more 
efficiently between workers tackling complex, highly dynamic tasks and more 
traditional workers. Broadband also expands the frontiers of traditional jobs, 
enabling new job and income opportunities (ICT-based contracting, microwork 
and crowdsourcing, jobs in the virtual economy and in the emerging app 
 economy). Broadband also enables smart infrastructure, including smart  electricity 
grids, smart meters, and intelligent transport systems. Broadband enables 
 integrated machine-to-machine (M2M) platforms for cost optimization. This 
infrastructure can greatly enhance the performance of electricity grids, reduce 
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peak load energy requirements, allow for better integration of renewable energy 
sources, and promote effective energy use. Broadband enables big data analytics 
for better traffic management systems and electricity use. This is of strategic 
importance given MENA’s focus on climate change, renewable energy genera-
tion, and the need to better manage the electricity demand of industrial users.

Finally, broadband is an enabler of democracy and social transformation, as 
witnessed by the powerful role played by new and social media networking 
 during the Arab Spring. The Internet has played a key role in advancing social 
inclusion, accountability, human rights, and civic engagement. Social networking 
tools have the potential to enhance citizen engagement in the region, promote 
social inclusion, and create opportunities for employment, entrepreneurial activi-
ties, and social development. 

In spite of broadband’s potential to advance socioeconomic development in 
MENA, the region is falling behind in terms of Internet access and use, creation 
of digital content, and development of infrastructure. Nevertheless, social 
 networking is on the rise, signaling the potential of the region, characterized by 
a young, urbanized population. Young people between 15 and 29 years of age 
make up 75 percent of Facebook users in the Arab region that total 46,422,540, 
in addition to 2.17 million Twitter users, 80 percent of whom spend more than 
an hour each day updating their social networking channel. However, Arabic 
digital content only amounts to 0.162 percent of the total digital content 
 available online. The number of websites hosted in the MENA region amounts 
to just 0.198 percent of the global total.

Furthermore, the average price of international communications in a sample 
of countries that are regarded as superior trade competitors, is about one-sixth of 
the average price of international communications in MENA, as measured by 
SkypeOut rates. These rates, in addition to being a key benchmark for interna-
tional communications prices, are a good indicator to assess broadband develop-
ment. Developed broadband markets will have low SkypeOut rates owing to the 
easiness of voice over Internet Protocol (VoIP) bypass (taking into account other 
factors, such as VoIP regulations). International communications prices in Turkey, 
a country that has well-developed broadband networks, is 11 times lower than 
the price of international communications in Tunisia. According to Bilbao-
Osorio, Dutta, and Lanvin (2013), several Gulf Cooperation Council (GCC) 
states during 2012 have sharply improved their overall performances (Qatar, the 
United Arab Emirates, and Saudi Arabia). Conversely, several North African 
(Algeria and Morocco) and Levant (the Islamic Republic of Iran) countries have 
either fallen—or stagnated, in the best cases—in their efforts to leverage ICTs as 
part of their economic and social transformation process. Falling 13 places, 
Algeria in 131st position continues to display weak ICT development. 

An increasing number of countries across MENA are adopting national 
 broadband strategies to foster broadband access. Today 11 countries out of 19 in 
the region have adopted such policies. The adoption of a national broadband 
strategy or policy means that a country is making dedicated efforts to stimulate 
broadband market development in a systematic and holistic way with all key 
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stakeholders. Indeed, all the countries in MENA with high penetration rates have 
adopted dedicated policy documents. At the core of such national broadband 
policies are targets in terms of broadband penetration or coverage across 
MENA. These targets may differ across the region owing to available broadband 
infrastructure and to the disposable income of the population as well as to the 
state of government finances, especially when public funding is explored. 
Alongside the fostering of the approval and regular update of national broadband 
policies, the European Union (EU) experience calls for the adoption of a com-
mon regulatory framework in MENA, in particular in any subregional economic 
zone (e.g., GCC, Arab Maghreb Union [AMU]). The MENA region would ben-
efit from the adoption of a common approach to broadband development. 
Investors increasingly view the region as a single market but they need to adapt 
to multiple regulatory frameworks, local laws, regulations, and institutions for 
each of their investments in the region. 

Broadband policy has three core objectives: 

•	 Access (sometimes also referred to as supply or connectivity),
•	 Adoption (sometimes also referred to as demand or usage), and
•	 Competition.

The relevance of these three objectives varies depending on the country’s 
market development phase. Development of broadband, like any innovation, 
tends to follow an s-shaped curve, reflecting the three stages in the evolution of 
a market: emerging, developing, and mature. Each development phase can be 
characterized by the relative importance of the three core policy objectives. 
Specific regulatory and policy initiatives will be needed to facilitate the 
 development of the broadband market from one phase to another. At each phase, 
 different drivers foster broadband penetration. Markets in the emerging stage 
are characterized by weak (or absence of) competition associated with a low 
level of infrastructure development, low penetration rates of broadband access, 
low international connectivity, underdeveloped national backbone  infrastructure 
and, as a result, low quality of Internet access services coupled with high retail 
prices. Policy decisions should therefore be focused on access and  competition as 
a first priority, while facilitating the infrastructure deployment process and 
decreasing the costs of infrastructure deployment. Many utility companies, for 
instance  railways or electricity grids, deployed fiber  infrastructure for their own 
corporate use. This infrastructure may effectively enhance the footprint of the 
national backbones and introduce a much-needed alternative or complement to 
backbone infrastructure provided by incumbent  telecom operators. 

As the market develops, enhanced ex-ante sector-specific regulation 
(i.e.,  effective nondiscriminatory, transparent access to existing networks) accom-
panied by independent regulatory authority capable of enforcing it will be essen-
tial. As competition increases, infrastructure deployment in high-income, 
high-density areas will be stimulated. There may nevertheless remain geographic 
areas where competition forces are unlikely to guarantee broadband availability 
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because of a lack of commercial interest, that is, insufficient social and economic 
conditions, requiring specific interventions. 

Fixed broadband technologies have been deployed throughout the MENA 
region, but mobile broadband technologies are either not yet deployed (Algeria, 
the West Bank and Gaza) or they are not yet accessible to the whole population 
(Iraq, the Islamic Republic of Iran). Taking an overall view of both fixed and 
mobile broadband markets, 10 out of 19 MENA countries are in the emerging 
phase. Infrastructure deployment and development of competition are the main 
challenges for those countries in both fixed and mobile broadband markets. 
Fixed broadband markets in MENA suffer from low investment and 
 underdeveloped infrastructure in terms of technology and coverage owing to 
weak competition; mobile broadband markets are developing increasingly well in 
terms of penetration and coverage. 

Fixed broadband markets in MENA are largely underdeveloped with most of 
them being in the emerging development phase. In over 50 percent of the 
MENA countries, fixed broadband penetration is below 25 percent of  households; 
penetration exceeded 70 percent in only one country. The low penetration rate 
is caused by a number of factors, including lack of infrastructure, weak or 
 nonexistent competition, and high prices. But most importantly, taking into 
account the high take-up of third generation of mobile telecommunications 
technology (3G) and fourth generation of mobile telecommunications technol-
ogy (4G) services in a whole range of MENA countries, the development of fixed 
broadband markets cannot be analyzed in isolation from mobile broadband mar-
kets because of a possible fixed-to-mobile substitution effect. Low penetration 
and high prices in Djibouti, the West Bank and Gaza, Algeria, and Tunisia could 
be explained by elements of monopoly in broadband markets, and absent or 
limited fixed-to-mobile substitution effect. In the case of Tunisia, fixed broad-
band prices are relatively high apparently owing to the lack of competition and 
comparable mobile broadband prices. In the case of the West Bank and Gaza and 
Algeria, broadband has relatively high prices, apparently due to the lack of com-
petitive pressure and absence of mobile broadband. 

By contrast, mobile broadband markets in MENA are much more developed 
when compared to their respective fixed broadband markets. Most mobile 
broadband markets are in the developing phase. In most of the MENA countries 
at the end of 2012, penetration of mobile broadband exceeded 25 percent of the 
population; in eight countries it exceeded 50 percent, but only in Bahrain did the 
penetration rate exceed 70 percent of the population. Mobile broadband is still 
not available in Algeria and the West Bank and Gaza. Although 3G is officially 
operational in Iraq, the only 3G operator is currently restricted to the Kurdish 
region and the majority of Iraqis do not have access to 3G services. 3G services 
are also not available to the majority of the population in the Islamic Republic 
of Iran. In both countries penetration of mobile broadband is below 1 percent of 
the population. Eight countries out of the 19 mobile broadband markets in 
MENA are in the developing phase with the subscriber penetration rate exceed-
ing 25 percent. Six markets are in the emerging stage, and just one is classified 
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as mature. In four countries mobile broadband services are not available at all or 
are not available to the majority of the population. The main reason for the 
quick development of mobile broadband markets is the presence of vibrant, 
effective competition. Further development of mobile broadband will require 
additional spectrum allocations. Before the fourth quarter of 2013, only seven 
countries in MENA had launched commercial 4G services.

The study presents an affordability analysis that looks at the percentage of 
disposable income that the poorer segment of the population would need to 
spend to afford broadband. For example, a representative household in the 
 poorest 40 percent of Morocco’s population would need to pay about one-third 
of its disposable income to afford mobile broadband. That same family would 
need to spend about 30 percent of its disposable income to afford fixed broad-
band services. The situation is only slightly better for the bottom 60 percent of 
the Moroccan population measured by income. Mobile broadband would 
require about 26 percent of their disposable income, and fixed broadband would 
require 23 percent of disposable income. In spite of important reforms under-
taken by Morocco, a leader in many respects, broadband services are still unaf-
fordable for the majority of the population. 

The situation is worse for the other countries in the “emerging” broadband 
development phase. In Tunisia, the poorest 40 percent of the population would 
need to spend over 40 percent of their disposable income to afford mobile or fixed 
broadband. In the Republic of Yemen, the poorest 40 percent of the population 
would need to spend over half of their income for mobile broadband and 46 per-
cent of their income to pay for fixed broadband. In Djibouti, a mobile broadband 
package is a multiple of the disposable income of the poorest 40  percent and 
60 percent of the population, and fixed broadband would absorb roughly the 
whole income of the poorest 60 percent of the population. In most of the coun-
tries classified in the “emerging” broadband development phase (Algeria, Djibouti, 
Morocco, the Syrian Arab Republic, Tunisia, and the Republic of Yemen), both 
fixed and mobile broadband services are far from being affordable for at least 
60 percent of the population. The study assesses the development of infrastruc-
ture for each of the elements of the broadband infrastructure: international con-
nectivity, domestic backbone and backhaul, and local access connectivity.

MENA has a good potential international broadband connectivity. However, 
there is patchy submarine connectivity between the Middle Eastern part and the 
North African part of MENA, with Egypt playing a pivotal role. All economies 
(except the West Bank and Gaza) are currently connected with at least two 
international submarine cables, though the number of submarine cables per 
economy varies widely across MENA with 12 or 13 cables landing in Egypt as 
well as in the United Arab Emirates (as key countries on the Asia-to-Europe 
route) but merely two in the Republic of Yemen as well as in Jordan. In addition, 
landing stations for new submarine cables are planned in 13 out of the 19 coun-
tries in MENA, which will further increase international broadband connectivity 
in the coming years. International submarine cables have not been primarily built 
to provide regional connectivity within MENA, but rather to link individual 
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countries in MENA with Europe and Asia. In addition, the physical location of 
the infrastructure is concentrated, making the Red Sea Corridor a particularly 
sensitive geographic area from the standpoint of network redundancy. The 
FALCON submarine cable lands in the highest number of MENA countries 
(12), but all of them are located in the Middle Eastern part (except Egypt). The  
South East Asia-Middle East-Western Europe 4 optical fiber submarine com-
munications cable system (SEA–ME–WE4) is the only international submarine 
cable  reaching both Middle Eastern (the United Arab Emirates, Saudi Arabia) 
and North African (Algeria, Tunisia) countries passing through Egypt. 

New international terrestrial cables (Jeddah-Amman-Damascus-Istanbul 
[JADI] Link, regional cable network [RCN], and Europe-Persia Express Gateway 
[EPEG]) have been built across the Middle East to provide an alternative to the 
Mediterranean and the Red Sea route for submarine cables between Asia and 
Europe. Linking a few countries within the Middle East, they do not contribute 
to connecting the Middle East with North Africa. There have been attempts to 
build coherent  terrestrial infrastructure at the subregional level in North African 
countries or in Gulf countries. However, there is only one fiber-optic cable (Ibn 
Khaldoun) providing regional broadband connectivity between Libya, Tunisia, 
Algeria, and Morocco. This cable is owned and operated by incumbent operators. 
There is no terrestrial cross border connection between Libya and Egypt to 
expand optical continuity across all North African countries.

The GCC Interconnection Authority (GCCIA) has been established by the 
six Gulf states, with the objective of linking power grids across the GCC 
 countries and operating and maintaining the interconnection grid. GCCIA is 
leasing out to operators its fiber-optic cable network along its regional power line 
network. For example, Saudi Telecom Company (STC) of Bahrain leases GCCIA 
dark fiber to connect Saudi Arabia, and 2 Connect of Bahrain signed a contract 
with GCCIA to  connect Kuwait, Saudi Arabia, Qatar, and the United Arab 
Emirates. GCCIA’s network provides optical continuity across all Gulf countries. 
In October 2013, the Vodafone Group, the United Arab Emirates–based Du and 
Kuwaiti companies Zain and Zajil formed a consortium called MEETS (Middle 
East-Europe Terrestrial System) for the rollout of a 1,400-kilometer (km) fiber-
optic cable system that will stretch from Kuwait to the United Arab Emirates, via 
Saudi Arabia, Bahrain, and Qatar, with an initial capacity of 200 gigabits per 
second (Gbps). Gulf Bridge International (GBI) emerged as a privately owned 
submarine cable venture, addressing connectivity needs in the Gulf subregion, 
with an interesting cross-regional footprint and plans. 

In spite of this deployment of infrastructure at the international level, the 
regulatory framework in the region is suboptimal and characterized by entry 
barriers. Lack of competition and limited open access regulations pose significant 
constraints to the effective use of international and regional connectivity 
 infrastructure in most MENA countries. In 13 out of the 19 countries in MENA, 
access to international submarine cable connectivity is under the sole control of 
the incumbent operator. By contrast, there is one international submarine cable 
owned by an operator other than the incumbent in Jordan, Morocco, Oman, and 
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Saudi Arabia. In Bahrain, there are two cables not owned by the incumbent 
operator. Bahrain is the only country in the MENA region to have removed all 
barriers to entry in the telecommunications sector. Competition for terrestrial 
cross-border connectivity exists in only three out of the five countries (Bahrain, 
Jordan, Morocco, Oman, and Saudi Arabia) where there is also competition for 
international submarine connectivity. In addition, although access to submarine 
landing stations could be deemed to be covered by interconnection and 
 colocation domestic regulations, this is usually not the case in those countries 
with a monopoly on this essential infrastructure. Despite abundant international 
connectivity, the limited competition in international (and regional) connectivity 
has translated into high international charges for the region, as measured by the 
SkypeOut benchmark mentioned above.

National backbone (including backhaul) infrastructure based on fiber-optic 
technologies will play an essential role in enabling development of broadband 
access. In the absence of fiber backbone networks aggregating increasing data 
traffic and thereby reducing average costs, broadband services are unlikely to be 
commercially viable in anything other than the major urban areas of a country. 
Initiatives related to the deployment of national backbones are increasingly often 
an integral part of the national broadband policies across MENA, but could 
 benefit from fostering all options which operators should normally be given to 
expand backbone capacity: 

•	 Active infrastructure sharing,
•	 Passive infrastructure sharing, and 
•	 Deployment of own infrastructure. 

The first two options normally provide cheaper alternatives to increase the 
national backbone (including backhaul) infrastructure and could be  implemented 
fastest, while the third option implies much higher costs and is time consuming 
taking into account associated procedures, such as obtaining construction 
 permits, rights of way, and so on. All three options should be enabled under the 
legal and regulatory framework. In particular, nationwide infrastructures have 
great potential in addressing competition in the supply of backbone capacity 
facilitating the first and second options and should be fully leveraged. 

However, much of the capacity deployed is controlled by the incumbents, 
locked up in exclusive partnerships between utility companies and telecom 
operators, or cannot be made available owing to constraints of the national legal 
systems. In this context, public-private partnerships (PPPs) could play a role in 
accelerating deployment of infrastructure. According to the information obtained 
from the operators, there are often difficulties with administrative  procedures. 
Notably, countries facing constraints in expanding national backbone (including 
backhaul) infrastructure also demonstrate weaker performance of the broadband 
market. Utility companies with their nationwide infrastructures have a great 
potential in addressing competition in supply of the national backbone 
 (including backhaul) facilitating the first and the second options. Optical fiber 
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infrastructure is being built along nearly all of the networks of the utility compa-
nies for internal communications and network management purposes (other 
than commercial provision of capacity). Excess fiber capacity could be leased to 
address the development of backbones, but this opportunity is not yet fully lever-
aged across MENA. A good example is the Tunisian railway company (Société 
Nationale des Chemins de Fer Tunisiens [SNCFT]). SNCFT facilitates open 
access to its fiber infrastructure by allowing mobile operators to install fiber 
infrastructure along the ducts of the railway in a major dorsal line. The Moroccan 
public energy and water utility, the Office National de l’Electricité et de l’Eau 
Potable (ONEE), is leasing fiber to a licensed mobile operator, providing both 
national backbone and international connectivity.

Review of the licensing regimes, pricing, and open access frameworks as well 
as rebuttal of exclusive agreements between utility companies and operators are 
key to enabling optimal benefit from the fiber infrastructure that is already in 
place. However, the role that utility companies can potentially play in addressing 
backbone connectivity issues in the MENA region goes beyond active or passive 
sharing of existing fiber infrastructure. Telecommunications operators can also 
benefit from synergies that arise from coordination of civil works with utility 
companies. Given the massive investments being made to modernize infrastruc-
ture throughout MENA, partnerships between utilities and telecom operators 
would allow maximizing the benefits of tunneling works and ensure that fiber-
optic cables can be installed alongside new utilities infrastructure in a cost- and 
time-effective way to achieve a wider dissemination of broadband. 

Frameworks for coordination of civil works are, however, an exception rather 
than common practice across MENA. So far this issue has been addressed only 
in a few countries, including Bahrain, but unfortunately the framework is limited 
to coordination of civil works between telecom operators only. Many countries 
in MENA are planning regulations in this area. Nonetheless, examples of 
 volunteer partnerships between utility companies and telecommunications 
operators occur from time to time, proving that there could be a mutual benefit 
from joint infrastructure deployment. One of the most recent examples is the 
partnership between Oman’s state-owned utility company, Haya Water, and 
telecom operators. Under its ongoing water reuse project, Haya Water simultane-
ously covers tens of thousands of homes and offices across the Muscat 
Governorate of Oman and installs fiber-optic cables alongside its new pipelines. 
From the perspective of telecom operators, such synergy provides a highly cost-
effective solution for telecommunication infrastructure deployment. From the 
perspective of the state, this synergy reduces the impact on the environment by 
not having to undertake a second round of construction work in the future. 

Access networks (or loops) provide the link between the domestic 
 backbone network and end users, be they residential, business, or administra-
tive. In terms of the broadband technology mix, mobile broadband access is 
 predominant in terms of number of broadband customers in the MENA region 
and is generally considered to have the greatest potential to ensure quick 
 availability of broadband services in most of the territories. However, despite 
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the expected increased coverage of 4G technologies (with higher data rates), 
the widespread availability of mobile broadband technologies is unlikely to trans-
late as rapidly into significantly higher mobile originated data traffic. In 2012, 
the amount of global traffic (web and data) generated from mobile networks was 
marginal in comparison to the global traffic generated from fixed connections 
(about 3 percent of fixed traffic). Although the proportion of traffic generated 
from mobile networks will increase dramatically in the coming years, it is still 
only expected to represent slightly above one quarter of fixed traffic in 2017. 

Taking a forward-looking view, fixed and mobile broadband technologies will 
complement each other, with a mix that will heavily depend on the kind of area 
(metro, urban, suburban, rural). At one extreme, in rural areas, fixed technologies 
will tend to be less developed than mobile technologies. Conversely, in metro/
urban areas, new and more complementary architectures are emerging, with 
mobile technologies off-loading onto fixed technologies via WLAN products 
IEEE 802.11 standards (Wi-Fi) the significant traffic generated by tablets and 
smartphones. In the ideal situation, infrastructure deployment should go hand in 
hand with utilization. However, this is not always the case in MENA, and the gap 
can sometimes depend on the subregion and/or the broadband technology. Three 
actions will stimulate access network  infrastructure development: (a) stimulate 
digital subscriber line (xDSL); (b) develop 3G and 4G  potential, and (c) foster 
fiber-to-the-x (FTTx). 

The competition dynamic in the broadband market is significantly impacted 
by the existence of such interplatform competition, either on the basis of 
Worldwide Interoperability for Microwave Access (WiMax) technologies (e.g., 
Bahrain, Jordan) or via FTTx technologies (the United Arab Emirates) providing 
alternative broadband access to the traditional copper line of the telephone net-
work equipped with xDSL technology. The market share of incumbent fixed 
operators tends to be much lower in countries with vibrant infrastructure-based 
competition. The path toward unleashing the xDSL potential in MENA will 
involve stimulating competition through opening up the xDSL infrastructure for 
alternative operators. Key reforms to stimulate xDSL are (a) to award new 
licenses for fixed broadband and (b) to ensure that an appropriate set of regu-
lated wholesale offers (including unbundling and bitstream) is effective. 

The path toward developing the 3G and 4G potential in MENA will require 
stimulating competition in the mobile broadband market, which will foster more 
broadband usage on the networks in place, as the price of handsets and other 
mobile broadband devices will fall. Key reforms to be considered are: (a) to award 
new licenses for 3G and 4G operators, including making the necessary spectrum 
available to licensed operators; and (b) to introduce mobile number portability. 
Only Oman, Saudi Arabia, Kuwait and the United Arab Emirates have intro-
duced 4G licenses (as of December 2012). One important element in the move 
from 3G to 4G will be the availability of mobile broadband enabled devices. 

The gap between the supply and utilization of the FTTx access technology 
is quite significant. There is a risk that investments to deploy fiber in the 
access network may not be profitable and therefore sustainable in the long term. 
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The findings call for a clear strategy for a much better leveraging of the already 
existing infrastructure via regulated wholesale offers (as well as through stimulat-
ing adoption and usage), and for setting appropriate targets (which areas to cover, 
and in which sequencing) and governance models (e.g., co-investments, PPPs) for 
further FTTx deployments. Such a strategy could possibly strongly encourage 
fiber development in new dwellings, as several broadband providers would be 
interested in serving these new neighborhoods. There has been no systematic 
pre-planning for new residential areas in MENA, as incumbent operators tend to 
limit investments to extend the copper loop,  giving priorities to mobile opera-
tions, and have not yet developed comprehensive FTTx plans in most countries.

In conclusion, the study elaborates a strategic framework for broadband 
 sector reform in MENA. The key factors limiting the development of broadband 
in most countries of the region are lack of effective competition and lack of 
appropriate incentives to deploy and/or fully utilize infrastructure. The following 
measures could be considered by the countries in the region that wish to address 
the existing constraints:

•	 Promote facilities-based competition; 
•	 Develop new models of infrastructure supply; 
•	 Implement measures to decrease infrastructure deployment costs; and
•	 Address underserved areas of the country.

These four clusters of measures are not intended to be implemented in 
sequence. They can be implemented in parallel and can jointly contribute to the 
development of broadband. However, they are ranked here in terms of priority 
within the MENA context. Promotion of facilities-based competition, in particu-
lar, should be a top priority for broadband development.

The experience of the past decade has clearly shown that competition, and in 
particular facilities-based competition, is the most important driving force for 
accelerated and sustainable telecommunications market development. The expe-
rience of mobile communications, developed in most countries in a  competitive 
environment, has allowed developing and emerging markets to reach levels of 
penetration similar to those of high-income countries in a short period of time. 
Competition triggers private investment and incentivizes operators to be more 
efficient and, as a result, ensures maximum benefits for end consumers, both in 
terms of quality and prices. In particular, competition has an impact on the 
decrease of prices. The more competitive mobile broadband markets in MENA 
demonstrate lower price levels compared with those that are less competitive. 

The promotion of competition in broadband should be encouraged not only 
at the user access level, but also across all of the segments of the broadband 
value chain (access networks, backbone, and international connectivity). 
A  bottleneck at the backbone or international level will translate into obstacles 
at the access level. Conversely, competition at the backbone and international 
connectivity levels can greatly stimulate broadband access. These measures are in 
line with traditional telecommunications sector reform. In MENA, it is important 
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to emphasize these measures because of the fundamental delay of the MENA 
region in introducing competition in the telecommunications sector. For 
 example, in terms of market structure, most advanced telecommunications 
 markets have eliminated entry barriers for all market segments, allowing a large 
number of operators, as many as the market can sustain. In all of the EU  countries, 
for example, this crucial step was achieved through the 1998 Full Liberalization 
Directive. Eastern European countries have also implemented this policy as part 
of their accession process. For example, as a result of this policy, there are over 
100 facilities-based Internet service provider (ISP) operators in Lithuania.

In MENA, only Bahrain and Jordan have implemented a policy of full liberal-
ization in telecommunications. All other countries have a limit on the number of 
licensed operators. For example, in Tunisia, the government is obliged by law to 
go through an open and competitive tender process whenever it decides to award 
a new telecommunications license. In a fully liberalized market, it should be the 
market, and not the government, that decides the number of operators. 

Bahrain provides an example of a liberalization path adopted in a country of 
the MENA region: Bahrain has opened up its telecommunications market in a 
way similar to EU examples and models. The removal of entry barriers was 
implemented through a licensing regime that allows for increased entry in the 
sector. New licensing tools, such as class licenses and simple authorizations, 
should be considered. This first set of measures needs to be complemented by 
other measures for competition to be sustained. In particular, other traditional 
reform efforts include the establishment and strengthening of independent 
national regulatory authorities (NRAs), and the promotion of a harmonized 
regulatory framework that would allow investors to look at the market in MENA 
as an integrated regional market. 

An effective regulatory framework also needs to be established to promote 
competition. For instance ex-ante regulatory provisions allow for the effective 
utilization of existing infrastructure. The application of ex-ante obligations is 
normally limited to one undertaking holding significant market power. In this 
respect, regulations that facilitate and discipline the access to already constructed 
infrastructure are essential. These include: 

•	 Regulated access to submarine cable lending stations; 
•	 Nondiscriminatory and transparent access to utilities’ networks; 
•	 International and national interconnection regulation; 
•	 Wholesale offer for the copper network (unbundling in the local loop [ULL] 

and bitstream access); and 
•	 Regulation of leased lines. 

These regulations are critical for a well-functioning telecommunications 
 market (especially in international and mobile communications). In the case of 
broadband, these regulations foster a better utilization of the existing fixed line 
network and have proved, in selected cases, to enable fast xDSL growth. However, 
in MENA, enabling competition is a necessary but insufficient condition for fast 
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broadband growth. There is a more pressing need to develop new infrastructure. 
For countries in the emerging and developing phase, the broadband market 
development challenge should be addressed in a broader way, and promotion of 
new infrastructure investment should be a core objective. Countries in MENA 
have a great opportunity to quickly deploy a broadband Internet network, 
 leapfrogging countries with a significant “legacy” infrastructure, following the 
example of countries like Romania, Latvia, or Lithuania. These countries 
 inherited decrepit and obsolete networks from the Soviet era. However, through 
effective market liberalization, they have in just a few years surpassed the 
Western European countries in some broadband performance indicators, such as 
broadband Internet deployment. Today, Lithuania has more FTTx connections 
than Germany. In light of this opportunity, the present study, while supporting 
ex-ante regulation to promote full utilization of existing networks, strongly 
 advocates the establishment of enabling conditions to build new networks, 
allowing the leapfrogging of the existing infrastructure.

The new modes of infrastructure supply are relevant for both competitive and 
remote areas that are economically unattractive for telecommunications opera-
tors. New modes of infrastructure supply essentially involve

•	 Exploring new “active/passive” infrastructure models; 
•	 Relaxing “aerial regulations” and upgrading the status of ISPs; and 
•	 Promoting “real-estate driven” and other models. 

The new “active/passive” infrastructure models build on the opportunity to 
break and isolate functional separation across the network layers. For instance, 
the Qatar National Broadband Network (QNBN) aimed to accelerate the 
deployment of fiber-to-the-home (FTTH), and deliver coverage in excess of 95 
percent by 2015 (100 Mbps). QNBN is 100 percent owned by the Qatari gov-
ernment and provides equal, nondiscriminatory access to the FTTH network, 
enabling any operator to use the infrastructure to deliver services. The appeal of 
“active/passive”  infrastructure models is related to the possibility of sharing 
deployment of  critical infrastructure, avoiding duplication, and structuring the 
capital of the passive infrastructure operator to include investors with a typical 
passive return on the investment profile. As a result, cost of access to critical 
infrastructure can be reduced allowing, at the same time, full competition at 
active network and service levels. However, these models also carry risk, related 
to the complexity of the model and related regulatory requirements to avoid 
private investment displacement. 

A second way to introduce new network infrastructure is the introduction of 
relaxed regulations in the area of aerial wiring in combination, when necessary, 
with an upgrading of the legal status of ISPs. In some countries in MENA, 
in Egypt for example, some classes of ISPs have the right to reach final customers 
with their own infrastructure. In other countries, for example, Tunisia, ISPs 
need to use the infrastructure of a licensed telecommunications operator. With 
regard to  upgrading ISPs to full licensed operators, there is some evidence that 
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a relaxation of aesthetic policy to avoid “aerial” wiring can enhance broadband. 
In 2007, the city of San Francisco commissioned a study to assess the cost of 
connecting every home in San Francisco with fiber, covering 900 miles of streets. 
The study assumed half aerial construction, for a cost of US$41.9 million, and 
half underground, for a cost of US$327 million. Further, the relaxation of “aerial” 
wiring regulations facilitated the early development of broadband in Eastern 
Europe, in countries like Lithuania and Bulgaria.

Finally, there is a potential incentive to examine infrastructure deployment 
models where the real-estate industry plays an active role in ensuring that 
 broadband is provided to newly built neighborhoods and buildings. This is a 
particularly important consideration for MENA, characterized by a demo-
graphic pyramid that will put tremendous pressure on new construction over the 
next 25 years. A first set of measures concerns the establishment of coordinated 
 procedures and regulations for civil works. When a real-estate developer reaches 
a new building or a new neighborhood, they should be mandated to coordinate 
the necessary civil works, bringing electricity, water/sewerage, and broadband as a 
single, coordinated effort. This is not the case in most countries of the MENA 
region. In addition, in the case of multihome dwellings, it is important to make 
sure that there are adequate rules to build and open up existing infrastructure to 
telecommunications operators. The Telecommunications Regulatory Authority of 
the Kingdom of Bahrain commissioned a study in 2008 to explore different 
options to develop UFB in new buildings, including different options for the real 
estate developer and the telecommunications operators to share different ele-
ments of the active and passive infrastructure elements, network operations, and 
services. 

The third set of policy measures deals with infrastructure sharing. According 
to EU estimates, a substantial part of network deployment costs (possibly up to 
30 percent) stems from inefficiencies in the rollout process (e.g., lack of coordi-
nation of civil engineering projects and insufficient re-use of existing infrastruc-
ture). These bottlenecks affect infrastructure investment for most countries. 
Despite the great variation in cost items, the cost of civil works (ducting, excava-
tion, and physical infrastructure) is the dominant component in both mobile and 
fixed broadband deployment (with estimates as high as 80 percent for certain 
technologies). Faster rollout can be impeded by lengthy, nontransparent, and 
often cumbersome procedures for clearing rights of way and obtaining necessary 
permits at the national or local level. A systematic approach to address infrastruc-
ture deployment costs is not a common component of broadband plans in 
MENA countries. Improvements in the infrastructure deployment process will 
enable not only decreasing overall costs of broadband network deployment, but 
also accelerating the overall rollout process particularly for access networks. 
Indeed, the costs can be significantly reduced by a series of simple and relatively 
inexpensive measures or a better coordination of civil engineering projects. In 
general there are two main areas of intervention—sharing existing infrastructure 
and co-deploying new infrastructure and coordinating civil works, including with 
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other utilities (e.g., opportunities to lay fiber cables alongside oil pipelines, on 
power lines, while digging new roads, and so on).

The last set of measures deals with rural broadband, which is still an 
 important factor, in spite of the high urbanization rate of the region. Broadband 
demand in rural and remote areas is increasingly addressed by mobile broadband, 
and a significant increase in rural access can be expected by simply letting market 
forces develop. However, there will be three kind of residual issues: (a) geo-
graphic reach of services, (b) differences in Internet speed, and (c) affordability. 
To address the three issues above, a combination of supply and demand policies 
(the latter fall outside the scope of this study) may be considered. These include 

•	 Ensuring that coverage obligations are included in the licenses of telecommu-
nications operators; 

•	 Using public subsidies for rural broadband development; 
•	 Exploring technological options, including broadband via satellite, and com-

promise on speed; and 
•	 Considering demand side policies, including subsidies for rural populations to 

address digital literacy and to help make equipment affordable.
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Introduction

objective and structure of the study

Broadband generally refers to a telecommunications connection that is “always 
on,” as opposed to a “dial-up” connection via the public switched telephone 
 network (PSTN) to activate an Internet connection, and with speed rates higher 
than the rates obtained with a dial-up modem. The commonly accepted 
 definition of bandwidth rates for broadband, according to the International 
Telecommunication Union (ITU), is at least 256 kilobits per second (kbps). 
This definition of  broadband (“always on,” download speed rates higher than 
256 kbps) will be used throughout this study (ITU 2010, 2011).

There are indications that this definition may change over time. For instance, 
countries around the world have started to include in their national broadband 
plans an objective in terms of so-called fast broadband (FB) and/or ultra-fast 
broadband (UFB). Again, the definitions of FB and UFB vary according to the 
specific plan and country context. So far, no common definition has been estab-
lished internationally. However, FB and UFB have to do with new and evolving 
high-speed technologies, such as fiber-optic cables, fourth generation of mobile 
telecommunications technology (4G), Worldwide Interoperability for Microwave 
Access (WiMax), and so on, and refer respectively to bandwidth rates typically 
of about 30 megabits per second (Mbps) and 100 Mbps and above.

Another varying factor is the type of consumer whose needs and usage of 
broadband Internet can differ and change over time. To satisfy increasing and 
diversified demand for services and applications, countries could use many fixed 
and mobile broadband technologies separately or in combination to  potentially 
meet the various demands (see figure 1.1). The deployment of different technol-
ogy options has implications in terms of network topography, network costs, 
speed, and quality available to the customer and, particularly important for the 
developing country context, consumer prices.1 In addition, two technology 
trends have increased the number of possible wireless access network options. 
The first is the emergence of hybrid access models, for example fiber-to-the-
cabinet (FTTC), combined with wireless access to reach the end user. The 
 second requires innovation in consumer terminal equipment facilitating the last 

c h a p t e r  1
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mile connection. Broadband, through Wireless local area network products 
IEEE802.11 standards (Wi-Fi) or third generation of mobile telecommunications 
technology (3G) for example, can be made available through mobile phones, 
laptops, tablets, and other devices.

Most countries in the Middle East and North Africa (MENA) have identified 
broadband as a critical input to broader efforts in nation building and the 
 transition to a knowledge-based economy. There is growing consensus that 
broadband Internet is a prerequisite for a modern economy and fosters 
 sustainable economic development and job creation. Furthermore, it is strategic 
to the goals of enhancing job opportunities and reducing poverty in the region. 
The objective of this study is to assess the status of development of broadband 
in MENA, to identify key bottlenecks to broadband expansion, and to offer 
 suggestions on how to accelerate investment and diffusion of broadband 
 connectivity through supply-side measures. The focus of this study is therefore 
on infrastructure-related actions, and measures to stimulate demand of broad-
band will therefore only be touched upon.2

Figure 1.1 Broadband consumer needs and technology options

Source: Based on Booz & Company, February 2012.
Note: 3G = third generation of mobile telecommunications technology; 4G = fourth generation of mobile telecommunications technology; 
ADSL = asymmetric digital subscriber line; DVD = digital video disk; FTTB = fiber-to-the-building; FTTC = fiber-to-the-cabinet, fiber-to-the-curb; 
FTTH = fiber-to-the-home; Gb = gigabit; h = hour; HD = high definition; LTE = long-term evolution; Mbps = megabits per second; min = minute; 
sec = second; UMTS = Universal Mobile Telecommunications System; VDSL = very-high-bit-rate digital subscriber line.
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For the purpose of this report, the MENA region comprises 19 countries, 
grouped in four subregional clusters (see map 1.1):

•	 Five North African economies: Algeria, the Arab Republic of Egypt, Libya, and 
Tunisia; 

•	 Six Mashreq economies: the Islamic Republic of Iran, Iraq, Jordan, Lebanon, 
the Syrian Arab Republic, and the West Bank and Gaza;

•	 Six Gulf economies: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the 
United Arab Emirates; and

•	 Djibouti and the Republic of Yemen.

The rest of this report is organized as follows. Chapter 1 presents the 
 importance of broadband for economic and social development for MENA as 
well as how MENA compares internationally in terms of broadband. Chapter 2 
examines in more detail the current state of broadband networks and constrain-
ing factors for broadband development. In chapter 3, the key challenges of 
 broadband infrastructure deployment and development of competition in 
MENA countries are identified. Chapter 4 provides recommendations on what 
could be done to further accelerate the development of broadband infrastruc-
ture. Finally, case studies of the status of broadband policy and broadband 
 development in selected MENA countries (Algeria, Egypt, Jordan, Libya, 
Morocco, and Tunisia) are presented in the appendix.

map 1.1 economies in the mena region

Source: World Bank.
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Why is Broadband important for economic and social Development?

There is growing consensus that broadband is an essential general purpose 
technology (GPT) that has pervasive productivity impact on multiple sectors of 
the economy (e.g., energy, water, industrial production, services, transport, and so 
on). Broadband has a similar impact on the transformation of the economy as 
previous GPTs had in the past, including the printing press, steam engines, and 
electricity. The Organisation for Economic Co-operation and Development 
(OECD) defines broadband as a GPT that, in combination with other 
 technologies, can have a deeply rooted impact on economic activity (OECD 
2008, 5–6). Broadband is today a powerful driver for sustainable economic 
growth,3 job creation, and human skills development as well as, more generally, 
an enabler of democracy and social transformation.

Sustainable Economic Growth
Broadband infrastructure and services contribute directly to a country’s produc-
tivity, competitiveness, and ability to attract foreign direct investment (FDI). 
Broadband can help countries in the region to diversify away from natural 
resource related sectors. This is particularly strategic for a region characterized 
by exports of primary commodities, mainly oil and gas, accounting for 76 percent 
of total exports during the period 2008–10.

Further, Thompson, Jr, and Garbacz (2008) indicate that availability of 
 broadband services may have indirect benefits on economies, such as reducing 
inefficiency and improving productivity of other inputs. In a later study, these 
authors have shown that increased access to fixed broadband and mobile broad-
band in particular has greater impact on poorer countries. Nabli (2007) estimates 
that the share of MENA non-oil manufacturing exports as a percentage of world 
trade has fallen steadily since the 1960s, and is quite small compared to other 
regions of the world. He finds that a group of five Eastern European countries—
the Czech Republic, Hungary, Poland, the Russian Federation, and Turkey, with 
a population similar to MENA’s (about 270 million)—had non-oil exports five 
times higher than MENA’s. Similarly, Indonesia, Malaysia, and Thailand had 
 non-oil exports seven times bigger than MENA’s. Four Latin American 
 countries—Bolivia, Brazil, Chile, Mexico, and Brazil—had non-oil exports eight 
times greater than MENA’s. MENA’s exports–to–gross domestic product (GDP) 
ratio is about one-third of its potential, even though there has been some growth 
in recent years (Behar and Freund 2011). By contrast, Asian economies have 
progressively increased their global market shares, through the advancements in 
broadband infrastructure and other strengths in high-tech sectors, in conjunction 
with appropriate trade policy reforms.

Access to affordable and quality broadband service reduces transaction costs 
and allows flexible firm locations.4 Countries in MENA have the ambition to be 
increasingly integrated with regional and global manufacturing and there is initial 
evidence that some of the countries have real potential to move up the value 
chain of global manufacturing (Diop and Ghali 2013). In addition, broadband 
allows for information technology (IT)-enabled service exports such as business 
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process outsourcing (BPO). Egypt was ranked the fourth most important desti-
nation for BPO by A.T. Kearney (2011). Other countries in the region have also 
successfully entered the global scene for BPO. As for global manufacturing, inno-
vation in BPO is increasingly driven by IT, enabled by broadband.5 A study of 27 
developed and 66 developing countries found that a one percentage point 
increase in the number of Internet users is correlated with a boost in exports of 
4.3  percentage points (Clarke and Wallsten 2006). Broadband also contributes to 
the competitiveness of the service sector, bringing positive spillover effects to less 
technology-intensive industries. The availability of high-speed, reliable, and 
 reasonably priced Internet access is a key determinant in FDI decisions.6

Job Creation and Human Skills Development
As witnessed in both developed and developing countries, broadband can be a key 
enabler of job creation (see table 1.1). Katz (2009) estimated that the implemen-
tation of the broadband plan in Germany would create one million jobs over the 
next 10 years and contribute substantially to Germany’s GDP.7 In the United 
States, it is estimated that broadband added 1.0–1.4 percentage points to the 
growth rate in the number of jobs during 1998 and 2002. Broadband helps allo-
cate activities more efficiently between workers tackling complex, highly dynamic 
tasks and more traditional workers (Kim, Kelly, and Raja 2010). Broadband also 
expands the frontiers of traditional jobs, enabling new job and income opportuni-
ties, including information and communications technology (ICT)-based con-
tracting, microwork and crowdsourcing, jobs in the virtual economy, and jobs 
related to the emerging app economy (Rossotto, Kuek, and Paradi-Guilford 
2012). This is particularly pertinent to the MENA region, which is characterized 
by high unemployment, including among youth, women, and graduates.

Broadband is also important for human skills development. Qiang and 
Rossotto (2009) point out the following:

Individuals can acquire skills (increasing their marketability as workers) and develop 
social networks through broadband-enabled Web applications, facilitating peer-to-peer 
communities and their integration with the economy. Blogs (online diaries), wikis (Web 
sites where users can contribute and edit content), and the like have created new, 
 decentralized, dynamic approaches for capturing and disseminating the knowledge needed 
for individuals to become better prepared for the knowledge economy. Furthermore, broad-
band can enhance a city’s or a country’s appeal to the “creative class” of knowledge work-
ers and attract human capital amid intensifying global competition for talented workers.

table 1.1 examples of Broadband employment multipliers

Study Country Direct Indirect Induced Total

Crandall (2003) United States 1 1.17 1.17 2.17
Katz and Suter (2009) Switzerland 1 0.38 na 1.38
Atkinson (2009) United States 1 1.47 1.13 3.6
Katz (2009) United States 1 0.83 1.59 3.42

Source: Adapted from Katz 2009.
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In addition, the digital content of languages is a primary source for knowledge 
to build a community capable of competing in the fields of science and technol-
ogy on the global stage. Arabic digital content amounts to just 0.162 percent of 
the total digital content available online.8 In addition to this international lan-
guage gap, even inside the MENA region itself only 42 percent of all webpages 
are published in Arabic (Kelly and Rossotto 2012). Moreover, the number of 
websites hosted in the MENA region amounts to only 0.198 percent of the 
global total. To draw an even clearer picture, figure 1.2 indicates that only 
1.34 percent of articles published in Wikipedia are in Arabic. This directly 
restricts access for a large number of individuals in the MENA region and limits 
their ability for online learning and knowledge sharing.

Broadband also enables “smart” infrastructure, including smart electricity grids 
and smart meters, and intelligent transport systems. Liebenau et al. (2009) 
 identified broadband, smart electricity grids, and intelligent transport systems 
as the three key technological advances in infrastructure that would have the 
 highest impact on job creation in the UK economy. According to Covassi de 
Encarnacao (2013), the 2010 Digital Agenda for Europe combines a bold 
approach for high-speed broadband deployment with a firm commitment to 
green ICT using ICT to increase energy efficiency. Broadband enables integrated 
machine-to-machine (M2M) platforms for cost optimization and smart grid and 
smart meter infrastructure. This infrastructure can greatly enhance the perfor-
mance of the electricity grid, reduce peak load energy requirements, allow for 
better integration of renewable energy sources, and promote effective energy use 
(Nocentini, Gavazzi, and Pupillo 2013). Moreover, broadband enables big data 

Figure 1.2 percentage of Wikipedia articles per language

Source: Wikipedia (http://meta.wikimedia.org/wiki/List_of_Wikipedias, accessed 
September 2013).
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analytics for better traffic management systems and electricity use (Nocentini, 
Gavazzi, and Pupillo 2013). These applications are of strategic importance given 
MENA’s focus on renewable energy generation and the need to better manage 
the electricity demand of industrial users. Broadband can be a powerful tool to 
tackle the climate change agenda in MENA.

Democracy and Social Transformation
Finally, broadband is an enabler of democracy and social transformation, as 
 witnessed by the powerful role played by new and social media networking dur-
ing the Arab Spring. Despite being a latecomer in the introduction of Internet 
services, the effects of enhanced connectivity in the Middle East have already 
transformed societies in the region to a large extent. With the recent uprisings 
taking place in a number of countries, the Internet has played a key role in 
advancing social inclusion, accountability, human rights, and civil engagement.

However, social media is not only a domain for the liberal youth. It also 
empowers different agendas across the civil society map. Three of the top five 
most followed Arab personalities on Twitter are religious preachers (MRD 
2012). In this respect, the diffusion of the Internet in the Middle East and 
enhanced connectivity has created a virtual space in which young people are 
interacting on a variety of issue areas spanning a wide range of topics. With 
increased content in the Arabic language, broadband Internet could play an 
important role in preserving the cultures of the region.

Social networking tools have the potential to enhance citizen engagement in 
the region, promote social inclusion, and create opportunities for employment, 
entrepreneurial activities, and social development. However, the penetration of 
social networking in the MENA region, although rapidly growing, is still low in 
comparison to other regions in the world. Governments in the MENA region are 
faced with a historic opportunity to leverage social media to better advance vari-
ous development agendas for their increasingly youthful societies. According to 
a white paper released by the Dubai School of Government and the online 
 job-hunting site Bayt.com, 71 percent of Arabs use the Internet as an alternative 
to traditional communication (Alshaer and Salem 2013). Young people between 
15 and 29 years of age make up 75 percent of Facebook users (Dubai School of 
Government 2011) in the Arab region that total 46,422,540, in addition to 
2.17 million Twitter users, 80 percent of whom spend more than an hour each 
day updating their social networking channel.9

how Does mena compare in terms of Broadband?

Looking again at the 11 countries considered by Nabli (2007) in the section 
above as an example of good trade performance compared to the countries 
in MENA, both low price of international communications and higher  broadband 
penetration seem to have enabled their good performance, in conjunction 
with appropriate trade policy reforms (see table 1.2). The average price of 
 international communications in the sample of countries with strong export 
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table 1.2 overview of Broadband in mena

Economy
SkypeOut rate 

(USc/min)

Fixed broadband 
penetration (% of 

households)

Mobile broadband 
penetration (3G + 4G) 

(% of population)

Population, 
2011 

(millions)

Russian Federation 5.2 38.60 45.59 143.00
Turkey 3.7 39.30 54.66 73.64
Hungary 2.3 57.60 30.73 9.97
Czech Republic 2.3 52.50 36.17 10.50
Poland 2.3 41.30 43.17 38.53
Bolivia 12.3 3.20 9.19 10.09
Brazil 2.8 29.90 32.25 196.70
Chile 2.3 45.30 28.26 17.27
Mexico 2.3 47.10 22.65 112.30
Indonesia 4.4 4.70 19.25 242.30
Malaysia 2.3 43.70 69.16 28.86
Thailand 6.5 20.70 14.53 69.52

Simple Average, Countries in Nabli (2007) 4.06 35.33 33.8
Weighted Average Countries in Nabli 

(2007) 3.89 28.29 31.52

Morocco 25.9 10.90 10.14 32.27
Algeria 17.5 18.10 0 35.98
Tunisia 39.5 23.40 5.10 10.67
Libya 30.2 8.60 23.35 6.42
Egypt, Arab Rep. 15.2 14.10 56.37 82.54
Lebanon 12.6 29.60 26.65 4.26
Syrian Arab Republic 39 3.60 4.33 20.82
West Bank and Gaza 25 25.10 0 4.00
Jordan 20.8 25.40 52.69 6.18
Iran, Islamic Rep. 13.4 12.00 0.05 74.80
Iraq 39 6.70 0.49 32.96
Oman 18.9 25.70 56.95 2.85
Saudi Arabia 18.8 51.70 55.89 28.08
Yemen, Rep. 21 2.40 1.82 24.80
Djibouti 39 10.30 2.22 0.9
Bahrain 25.5 88.90 74.24 1.32
United Arab Emirates 27.5 69.40 69.23 7.89
Qatar 39 66.40 64.44 1.87
Kuwait 13.2 32.10 67.78 2.82

MENA, Simple Average 25.32 27.60 30.09 
MENA, Weighted Average 21.54 17.1 22.2

Sources: Skype, http://www.skype.com; World Bank analysis based on data from TeleGeography’s GlobalComms Database http://www 
. telegeography.com, December 2012, data retrieved August 2013.
Note: 3G = third generation of mobile communications technology; 4G = fourth generation of mobile communications technology; 
MENA = Middle East and North Africa; USc/min = US cents per minute.
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performance outside of MENA is about one-sixth of the average price of inter-
national communications in MENA, as measured by average SkypeOut rates.10 
Two countries in the same geographic region illustrate the point—the price of 
 international communications in Turkey is less than one-tenth of the price of 
international communications in Tunisia. The average Skypeout rate in the non-
MENA countries of the sample is 4.06 US cents per minute, compared with 
25.32 US cents per minute in the MENA region.

Comparing broadband penetration levels also shows a marked difference 
between the countries identified as good trade performers on a global scale and 
the countries in MENA. The average penetration in the global comparators as 
defined by Nabli (2007) is 35.33 percent for fixed broadband (measured as a 
percentage of households) and 33.80 percent for mobile broadband (measured 
as a percentage of population), compared with an average in MENA of 
27.60 percent for fixed broadband and 30.09 percent for mobile broadband. 
However, the difference between global comparators and MENA countries is 
higher if we exclude from MENA the high-income countries in the Gulf. 
SkypeOut rates, in addition to being a key benchmark for international commu-
nications prices, are also a good indicator of the development of broadband. 
Developed broadband markets will have low SkypeOut rates, owing to the ease 
of Voice over Internet Protocol (VoIP) bypass (taking into account other factors 
that may also have an impact, such as VoIP regulations).

Nevertheless, according to Bilbao-Osorio, Dutta, and Lanvin (2013), MENA 
“boasts one of the most diverse performances in the world” when it comes to the 
ICT sector. The Global Information Technology Report 2013 states that several 
Gulf Cooperation Council states during 2012 have sharply improved their 
 overall performance (Qatar, the United Arab Emirates, and Saudi Arabia) and 
have continued their investments to make ICTs one of the key national indus-
tries that attempt to diversify and transform their economies. On the other hand, 
several North African (Algeria and Morocco) and Levant (the Islamic Republic 
of Iran) countries have either fallen—or stagnated, in the best cases—in their 
efforts to leverage ICTs as part of their economic and social transformation 
 process toward more knowledge-intensive activities and open societies.

notes

 1. For a thorough discussion of broadband definitions and technology options, see Kelly 
and Rossotto 2012.

 2. A good mix of supply- and demand-side measures is crucial to the rapid development 
of broadband, as the case of the Republic of Korea shows. A forthcoming World Bank 
publication will focus on demand-side policies.

 3. It has been estimated that a 10 percent rise in the market penetration of broadband 
services in developing countries increases the gross domestic product (GDP) by 1.38 
percent on average (Kim, Kelly, and Raja 2010). A good number of researchers corrobo-
rate this finding, with different estimates of the actual impact of broadband develop-
ment on economic growth. Nonetheless, the positive impact of broadband on economic 
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growth is  confirmed by several empirical studies, taking into account a different set of 
data and countries. These include studies that find a positive impact of broadband on 
economic growth in Organisation for Economic Co-operation and Development 
(OECD)  countries (among others, Atif, Endres, and Macdonald 2012; and Czernich 
et al. 2011), in the United States (among others, Holt and Jamison 2009; and Lehr et al. 
2006), and in developing economies (among others, Katz 2009; and ITU 2012b).

 4. Voice and data broadband communications enable faster service delivery and reduce 
unnecessary travel time. Broadband drives competitiveness in manufacturing through 
IT-enabled supply chains. For example, broadband enables outsourcing and, as such, is 
a key determinant of domestic competitiveness. McKinsey Global Institute (2012) 
estimates that 80 percent of the production of a 787 Dreamliner is outsourced to 
contractors linked to Boeing through a complex supply chain enabled by information 
technology (IT). IT-enabled supply chains are essential to the modern automotive and 
chemicals industry. In this respect, broadband powers most relevant innovations in the 
production processes likely to shape the future of manufacturing. These innovations 
include digital modeling, simulation and visualization, big data analytics, social and 
collaborative t echnologies increasingly used in design and production processes, and 
just-in-time supply.

 5. Computer Weekly estimates that “technologies such as cloud computing, business ana-
lytics software, social media software, and process innovation software are being used 
within business process outsourcing (BPO) to enable them to lower costs and be more 
effective” (Flinders 2012).

 6. An econometric study targeting Arab and other emerging economies found a strong 
correlation between the development of broadband in a competitive environment and 
foreign direct investment (FDI) in the region (Badran 2012).

 7. Broadband creates jobs in four ways: (a) direct job creation related to civil works and 
network installation; (b) indirect job creation, generated by businesses selling goods to 
those directly involved in network installation; (c) induced job creation, through addi-
tional employment induced by household spending based on income earned from 
direct and indirect effect; and (d) transformational job creation, through jobs in new 
businesses as well as business innovation and innovative working practices enabled by 
broadband adoption (Min and Rossotto 2012).

 8. Measured by surveying the amount of Arabic content in the sites of generic Top Level 
Domain (gTLD) (ITU 2012a).

 9. Various sources: Facebook figure is from 6 September 2012; Twitter is from June 
2012; State of Search is based on interview with Lee Mancini, chief executive officer 
of Sekari Dubai (a digital search engine optimization company), Madar Research & 
Development (MRD 2012).

 10. Skype (now part of Microsoft) is a software application that allows users to make 
voice calls over the Internet. SkypeOut is Skype terminology for making calls to 
 standard phone lines.
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National Broadband Policies and 
Market Development

the need for Broadband policies

An increasing number of countries across Middle East and North Africa (MENA) 
have adopted a national broadband plan to foster broadband access. Today 15 
countries out of 19 in the region have adopted such a strategy or policy docu-
ment and one other country is about to do so (see table 2.1).

The adoption of a national broadband plan means that a country is making 
specific efforts to stimulate broadband market development in a systematic and 
holistic way with all key stakeholders. Indeed, all the countries in MENA with 
high penetration rates first adopted a broadband policy. At the core of such a plan 
are national targets for broadband penetration or coverage (see the Arab Republic 
of Egypt’s National Broadband Plan summarized in box 2.1 as an example). These 
targets may differ across the region owing to existing broadband infrastructure, 
degree of competition in the telecommunications market, income levels of the 
population, and the state of government finances, especially when public funding 
is explored. Considering the diverse situation across broadband markets in MENA, 
there is indeed no “one size fits all” approach to national broadband strategies 
as there cannot be a single set of policy recommendations for the region as a whole. 
Therefore, it is crucial that national broadband policies should be well formulated 
according to the stage of broadband market development of each individual coun-
try with emphasis on those areas that are the most relevant for that stage. This 
enables the government to introduce adequate and, just as importantly, timely 
regulatory and policy measures which may effectively contribute to further mar-
ket development while taking into account the specific situation of each country.

Few examples of harmonized regional broadband strategies exist. The Digital 
Agenda for Europe (DAE) is one of the rare examples aiming to harmonize 
national broadband policies across the 27 European Union (EU) member states 
forming a unified economic zone. Quantitative targets in terms of implementa-
tion time, broadband coverage, and speed vary across different EU member 
states (box 2.2). But a harmonized approach for broadband development is 

c h a p t e r  2
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made possible by a common regulatory framework, consistent competition law 
principles, and enforcement institutions for all member states. This factor has 
stimulated investment and encouraged the rollout of regional broadband net-
works, thereby reducing the digital divide. This is an important example for the 
MENA region, characterized by different regulatory frameworks, absence of a 
common body of competition law, and different approaches to broadband 
development. 

Alongside fostering the approval and regular update of national broadband 
policies, the EU experience can serve as an example of successful adoption of 

table 2.1 national Broadband policies Within mena, 2013

Region Economy Broadband policy Link

North 
Africa

Algeria Yes/2008
New version planned

Not available

Tunisia Yes/2012 Tunisia Broadband Strategy 2012: http://www.itu.int/ITU-D/arb 
/ ARO/2012/RDF/.../Doc6-BroadBand.pptx%E2%80%8E

Libya No/Planned Not available
Egypt, Arab Rep. Yes/2011 eMisr National Broadband Plan: http://www.tra.gov.eg/emisr 

/ Summary_En.pdf
Morocco Yes/2012 Digital Morocco 2013: http://www.egov.ma/

SiteCollectionDocuments/Morocco Digital.pdf%E2%80%8E
Mashreq Lebanon Yes/2008 National E-Government Framework: http://www.undp.org.lb 

/ programme/governance/ict4dev/eStrategy.cfm
West Bank and Gaza Yes/2011 National ICT Strategy 2011–2013: http://www.pmtit.ps/ar/cp 

/ plugins/spaw/uploads/files/Trans_National_Strategy_ICT 
-Post_Palestine2011-2013.pdf

Iran, Islamic Rep. Yes/N/A National ICT Plan: http://www.scict.ir/portal/File/ShowFile 
.aspx?ID=f179cbbc-a580-4285-8105-9ca0e60599e1

Iraq No/2013 Not available
Jordan Yes/2013 National ICT Strategy 2013–2017: http://www.moict.gov.jo 

/Portals/0/PDF/NewFolder/ADS/Tender2/Final%20Draft%20
Jordan%20NIS%20June%202013.pdf

Syrian Arab Republic Yes/2004 National ICT Strategy 2004: http://www.arab-hdr.org 
/ publications/other/undp/hdr/2004/syria-ict-04e-strategy.pdf

Gulf Bahrain Yes/2012 E-Government Strategy 2012–2016: http://www.ega.gov.bh 
/ wps/wcm/connect/1f75f0004af9c3b2b84cb978e38c6a11 
/ eGov%2BStrategy_Brochure_Eng.pdf?MOD=AJPERES

Kuwait Yes/2004 Not available
Oman Yes/2012 E-Oman Strategy 2010: http://www.unescap.org/idd 

/ events/2010_ESCAP_DESA_Roundtable_ITC/6-OMAN.pdf
Qatar Yes/2011 ICT Strategy 2015: http://qnbn.qa/about-us/ict-strategy-2015/
Saudi Arabia Yes/2010 E-Government Action Plan 2012–2016: https://www.yesser 

.gov.sa/en/MechanismsandRegulations/strategy/Documents 
/ the_2nd_egovernment_action_plan_ENG.pdf

United Arab Emirates Planned Not available
Djibouti Yes/2004 Not available
Yemen, Rep. No/2013 Not available

Sources: Bilbao-Osorio, Dutta, and Lanvin 2013; Broadband Commission 2013.
Note: Yes—country has adopted broadband policy document; Planned—country is planning to start or has started preparation of broadband 
policy document, status for 2013; No—country does not have a broadband policy document. — = not available.
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Box 2.1 egypt’s national Broadband plan

The Arab Republic of Egypt’s “eMisr National Broadband Plan” is a two-stage plan: the first 
phase lists strategic options and recommendations to achieve set targets; the second phase 
(2Q 2012) details a list of action items with timelines and responsibilities needed for the execu-
tion of the plan.

coverage targets:
Fixed: 75 percent of households (HH) have access to 2 megabits per second (Mbps) by 2015; 
90 percent of HH have access to 25 Mbps by 2012;

Mobile: 98 percent of population coverage of third generation of mobile telecommunica-
tions technology (3G) by 2015; 90 percent of population coverage with fourth generation of 
mobile telecommunications technology/long-term evolution (4G/LTE) by 2021.

penetration targets:
Fixed: ~22 percent of HH subscribed to broadband by 2015; ~40 percent of HH subscribed to 
broadband by  2021;

Mobile: ~10 percent of citizens subscribed by 2015; ~15 percent of citizens subscribed 
by 2021.

social targets:
By 2015: 50 percent of Egyptian communities connected to 25 Mbps; 50 percent of third-level 
Egyptian administrative localities (Sheyakha and Village) served with at least one Public Access 
Point with 25 Mbps.

By 2021: 100 percent of Egyptian communities connected to 25 Mbps; each third-level 
Egyptian administrative locality (Sheyakha and Village) served with at least one Public Access 
Point with 25 Mbps. It is estimated that by achieving short-term targets alone, broadband will 
create 6,650–17,500 direct jobs on average per year and will result in an incremental cumula-
tive  contribution to gross domestic product of US$4.17 billion.

The estimated investment required over the four-year forecast period—to achieve the 
set availability, penetration, and social targets—is projected to be in the range of US$2.40  billion 
to US$3.95 billion.

To encourage investment in areas where deploying broadband services may not be eco-
nomically viable, government stimulation of up to 20 percent of the total needed investment 
would be required.

In order to stimulate the demand needed for a successful broadband diffusion, an invest-
ment in the range of US$350 million will be needed, as per the Ministry of Communications 
and Information Technology, over four years.

Source: eMisr National Broadband Plan, 2011, http://www.tra.gov.eg/emisr/Summary_En.pdf.

a common regulatory framework to MENA, in particular in any sub-regional 
economic zone (e.g., Gulf Cooperation Council, Arab Maghreb Union). This is 
particularly important for investment, as investors increasingly view the region as 
a single market, but they need to adapt to multiple regulatory frameworks, local 
laws, regulations, and institutions for each of their investments in the region.
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Box 2.2 Broadband policy: objectives and implementation of the Digital agenda 
for europe

The Digital Agenda for Europe (DAE) includes the objective to bring “basic” broadband to all citi-
zens of the European Union (EU) by 2013. Eight EU member states (Denmark, Finland, France, 
Latvia, Luxembourg, Malta, the Netherlands, and the United Kingdom) have already achieved 
full coverage for “basic” broadband services and a further 17 have set a corresponding quantita-
tive target, or are about to do so. In many cases the timing is more ambitious than the DAE 
deadline of 2013. There is a range of definitions of “basic” download speeds from 512 kilobits 
per second (kbps) to 4 megabits (Mbps) adopted across the EU countries, while the definition of 
“basic” broadband on the EU level refers to always-on service with a speed exceeding 144 kbps. 

Beyond the “basic” broadband target, the DAE includes an additional objective to ensure 
that by 2020 all Europeans have access to much higher Internet speeds of above 30 Mbps and 
50 percent or more of European households (HH) subscribe to Internet connections above 100 
Mbps. When it comes to ultra fast broadband (UFB), the level of ambition of EU countries in 
terms of coverage targets varies greatly (See table B2.2.1). Some have not yet adopted any 
coverage targets, whereas a group of more advanced countries is pursuing objectives well 
beyond the coverage target specified in the DAE (up to 1,000/500 Mbps for download/upload 
by 2020 in Luxembourg). So far, 21 member states have defined quantitative coverage objec-
tives for UFB with download targets ranging from 25 Mbps to 1 gigabit per second (Gbps) and 
with coverage footprints between 75 and 100 percent of households or population.

table B2.2.1 national Broadband plans’ coverage targets in selected eU countries 

Basic coveragea UFB coverage

Additional information
Speed 

(Mbps, dl)
Coverage 

(%)
(planned) 

completion
Speed 

(Mbps, dl)
Coverage 

(%, hh)
(Planned) 

Completion

Germany 1 100 2011 50 75 2014 *(HH)

France 0.5 (us) 100 Achieved 100 (min 50) 100* 2025 *Intermediate target of 
70% by 2020

Sweden 1 100 NA 100 90* 2020** *Applies to (HH)+(bs); 
**intermediate target 
of 40% coverage by 
2015 achieved

United 
Kingdom

144 kbps 100 Achieved 25 90* 2015 *90% of (HH) in all local 
authority areas, 2 Mbps 
for remaining 10%

Italy* 144 kbps 100 2013 100 50 2020 *Broadband targets are 
harmonized with 
Digital Agenda for 
Europe targets

Source: European Commission, Digital Agenda, http://ec.europa.eu/digital-agenda.
Note: Coverage/penetration refers to population unless stated otherwise. bs = businesses; dl = downloads; HH = households; kbps = kilobits per 
second; mbps = Megabits per second; min = minute; us = universal service. 
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three core objectives of Broadband policy and three stages of 
market Development

Traditionally, the building blocks of any broadband policy are grouped around 
three core objectives: 

•	 Access (sometimes also referred to as Supply or Connectivity), with the objec-
tive to bring networks everywhere and to improve availability of broadband; 

•	 Adoption (sometimes also referred to as Demand or Usage), with the objec-
tive to stimulate and to make usage of networks deployed more effective; and

•	 Competition, with the objective to maintain a competitive environment able 
to sustain growth of broadband penetration, and drive innovation and deliver 
consumer benefits. 

The priority of these objectives will vary according to the phase of market 
development. Development of broadband, like any innovation, tends to follow an 
s-shaped curve (see box 2.3). The s-curve reflects the three stages or phases in 
the evolution of a market: Emerging (or Introductory) Developing, and Mature.

Box 2.3 Broadband Diffusion curve

The s-curve reflects the three stages in the evolution of a market: emerging (or introductory), 
developing, and mature (see figure B2.3.1). The emerging stage is prior to the first inflection; 
the developing stage is between the first and second inflections; and the mature stage is after 
the second inflection. Adoption is slow initially but accelerates rapidly before stabilizing as it 
reaches maturity.

box continues next page
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The particular shape of the curve (namely its slope and the points of inflection) will differ 
between countries as a result of differences in policy and regulatory framework, income per 
capita, the availability and penetration of substitute and complementary products, and the 
diffusion of precursor innovations and products. Figure B2.3.2 provides some examples of 
s-curves representing broadband market development. For instance, in the case of the 
Republic of Korea, a good combination of supply and demand policies has stimulated the 
 diffusion of broadband in its early stages affecting the shape of the s-curve.

 

The price of broadband service plays a critical role in terms of broadband 
 diffusion. According to the International Telecommunication Union (ITU), 
broadband penetration grows rapidly after the level of retail broadband price falls 
below 3–5 percent of average monthly income. In the MENA region, fixed broad-
band price constitutes ~3.6 percent of the average monthly income per capita, 
while mobile broadband prices stands at ~7.7 percent. While Djibouti, Syria, and 
the Republic of Yemen are significantly above the 5 percent threshold, a number 
of countries (i.e., Algeria, Egypt, Jordan, Libya, Morocco, and Tunisia) have just 
reached the level that makes rapid broadband takeoff  possible (see figure 2.1).

If we look in particular at the countries in the emerging (or Introductory) 
phase, we can observe that in most cases, there is a lack of competitive market 
conditions. For instance, in the case of Djibouti the high price of mobile broad-
band is consistent with the low penetration of third generation of mobile tele-
communications technology (3G) in the country, that is, 2.22 percent per 100 
inhabitants. In Syria, the Republic of Yemen, and Tunisia, low 3G penetration 
(4.33 percent, 1.82 percent and 5.10 percent per 100 inhabitants, respectively) 
is consistent with the high price of mobile broadband as a percentage of 

Box 2.3 Broadband Diffusion curve (continued)
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average income. By contrast in Jordan, a more affordable mobile broadband price 
constitutes a less significant portion of average income, which supports a much 
higher penetration rate of 3G (above 50 percent). Figure 2.2 illustrates the cor-
relation between a mobile broadband price basket as a percentage of overall 
average income of the poorest 60 percent of the population and broadband 
penetration rates. It also indicates that countries with lower mobile broadband 
prices tend to have a higher number of mobile broadband providers.

There is a similar correlation for fixed broadband penetration (see figure 2.3). 
In Algeria and Tunisia, fixed broadband is achieving higher penetration rates at 
relatively higher prices. In the case of Algeria, this is consistent with the absence 
of a fixed-to-mobile substitution effect resulting from the absence of mobile 
broadband in the country. In Tunisia, fixed broadband take-up at higher prices 
may be explained by the same reason since 3G services in Tunisia were intro-
duced relatively recently (2010) and penetration is still quite low (5.10 percent). 
For both mobile and fixed broadband, similar penetration rates are achieved at 
 comparable levels of broadband price as a percentage of overall average income, 
that is, around 25–30 percent. The affordability of broadband for the poorest 
members of the population is explored further in box 2.4.
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Affordability of broadband services is an important outcome of the imple-
mentation of the policy objectives, while each development phase of the broad-
band market can be characterized by the relative importance of the three core 
policy objectives described above: access, adoption, and competition. Bearing this 
in mind, specific regulatory and policy initiatives will be needed to facilitate 
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Box 2.4 affordability of Broadband for the poorest

Let us consider some examples of countries in the emerging stage of market development 
and look at the percentage of disposable income that the poorest segment of the population 
would need to spend to afford broadband. For instance, a representative household in the 
lowest 40 percent income bracket of Morocco would need to pay about one-third of its dispos-
able income to afford mobile broadband (table B2.4.1). That same family would need to spend 
about 30  percent of its disposable income to afford fixed broadband services. The situation is 
only slightly better for the bottom 60 percent of the Moroccan population measured by 
income. Mobile broadband would require about 26 percent of their disposable income, and 
fixed broadband would require 23 percent of disposable income. In spite of important reforms 
undertaken by Morocco, a leader in many respects, broadband services are still unaffordable 
for the majority of the population. Even so, Morocco is the best performer in this group. 

The situation is worse for other MENA countries in the emerging broadband development 
phase. In Tunisia, the poorest 40 percent of the population would need to spend over 40 per-
cent of their disposable income to afford mobile or fixed broadband. In the Republic of Yemen, 
the poorest 40 percent of the population would need to spend over half of their income for 
mobile broadband and 46 percent of their income to pay for fixed broadband. In Djibouti, a 
mobile broadband package is a multiple of the disposable income of the poorest 40 percent 
and 60 percent of the population, and fixed broadband would absorb roughly the whole 
income of the poorest 60 percent of the population. In countries classified in the “emerging” 
broadband development phase (Algeria, Djibouti, Morocco, Syria, Tunisia, and the Republic of 
Yemen), both fixed and mobile broadband services are far from being affordable for at least 
60 percent of the population.

table B2.4.1 affordability of Broadband in emerging markets
Percent

Country

Mobile BB 
against average 
income of lowest 

40%

Mobile BB 
against average 
income of lowest 

60%

Fixed BB 
against average 
income of lowest 

40%

Fixed BB 
against average 
income of lowest 

60%

Algeria – – 63.31 50.61

Djibouti 407.39 318.34 116.66 91.16

Morocco 32.11 25.94 29.03 23.45

Syrian Arab 
Republic 90.14 74.59 36.06 29.84

Tunisia 44.18 34.56 41.09 32.14

Yemen, Rep. 59.86 49.18 46.44 38.16

Sources: Prices: World Bank analysis based on operators’ data, January 2013; total income: purchasing power parity (PPP) 2005; 
population: World Bank, 2011, Development Data Platform (DDP); income distribution by quintile: PovcalNet, the online tool 
for poverty measurement, World Bank, DDP, earliest available information was used.
Note: BB = broadband.
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the development of the broadband market from one phase to another. At each 
phase of market development, the broadband penetration rate is fostered by dif-
ferent drivers. It is important therefore to understand the logic behind the broad-
band market development and correctly identify the level of market maturity in 
a given country in order for proposed policy measures to be adequate and 
capable of accelerating market development. 

Countries at the emerging development stage (Stage 1: Emerging) can be 
characterized by weak (or absence of) competition associated with low levels of 
broadband penetration rates, low international connectivity, and an underdevel-
oped national backbone infrastructure. At this stage of market development, 
policy decisions should be focused on the objectives of access and competition 
as a first priority (see figure 2.4). Therefore, opening up the market to competi-
tion as well as facilitating open access to infrastructure, along with initiatives 
related to decreasing costs, are crucial to creating a favorable investment climate 
and boosting infrastructure rollout. In addition, governments should ensure 
that all the sectors that may contribute to infrastructure deployment are taken 
into account and appropriately involved, introducing a much-needed alternative 
and/or complement to the backbone infrastructure provided by incumbent tele-
communications operators (e.g., excess capacity on fiber infrastructure of utility 
companies, railroads, or electricity grids deployed to sustain their own communi-
cation networks).

Time

Broadband penetration

Intensity

Illustrative

Stage 3Stage 2Stage 1

Core objective:
Access

Core objective:
Competition Core objective:

Adoption

Figure 2.4 importance of policy objectives Depends on the stage of Broadband 
market Development

Note: Intensity refers to intensity of policy and regulatory measures that should be dedicated to the core 
objective.
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As the broadband market takes off and the number of market players grows, 
competitive behavior among the operators will be the main driving force for 
broadband take-up, driving down prices and competing on value-added services 
(top-up services, games and entertainment, mobile payments). At this stage of 
market development (Stage 2: Developing) policy measures should focus on 
maintaining effective competition in the retail broadband market. Therefore, 
enhanced ex-ante sector-specific regulation at the wholesale level (i.e., effective, 
nondiscriminatory, transparent open access to existing networks) accompanied 
by an independent regulatory authority capable of enforcing it will be essential. 
Box 2.5 describes the thinking behind ex-ante regulation in more detail. 
As broadband-specific regulation gains importance, policy interventions and an 
up-to-date legal framework giving appropriate powers to the independent 
national regulatory authority become crucial. At this stage, the retail broadband 
market is characterized mainly by an increasing number of operators and service 
providers and decreasing broadband access prices as a result of competitive pres-
sure. The competitive pressures will also naturally stimulate infrastructure 
deployment in high-income, high-density areas, with less economically attractive 
areas likely remaining underserved at this stage.

Box 2.5 Ex-ante sector-specific regulation in telecommunications

Ex-ante regulation is anticipatory in nature and directed toward situations where market fail-
ures are expected to occur. Therefore, an ex-ante regime is of particular importance for less 
competitive markets. The objective of ex-ante regulation in the information and communica-
tions technology sector is to adopt measures to prevent socially undesirable outcomes or to 
direct market activity towards desirable ends in light of the anticipated market failure. Taking 
that into account, ex-ante regulation should be narrowly tailored to address the specific 
instances of expected market failure.

For instance, it may be expected that an incumbent operator may potentially have an 
incentive and the means to refuse access (e.g., local loop unbundling, interconnection, and so 
on) requests from alternative operators. The approach to address such a negative outcome in 
advance is to impose an ex-ante access obligation on the incumbent operator. In this case, the 
obligation is adjusted to the specific situation and is applied towards a specific operator.

Over the next decade, ex-ante regulation will likely continue to be targeted at the physical 
network infrastructure and may begin to address challenges in other areas such as services 
and applications. Consequently, regulations will likely focus to varying degrees on access net-
works, backbone, backhaul, and international connectivity.

It is widely recognized that the rationale for ex-ante regulations no longer holds as markets 
approach a mature stage of development and become more competitive. At that point, grad-
ual fine-tuning or, in some cases, even full withdrawal of targeted ex-ante regulation becomes 
necessary to better reflect competitive conditions in the market and serve consumer interests. 
However, this is far from being the case for the vast majority of MENA countries.

Source: Adapted from ICT Regulation Toolkit, infoDev, ITU http://www.ictregulationtoolkit.org/en/home.
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When market development approaches maturity (Stage 3: Maturity) and 
economically attractive areas have already been supplied with broadband access, 
policy decisions should be focused on stimulating and making more effective 
usage of existing networks. There may nevertheless remain geographic areas 
where competition forces are unlikely to guarantee broadband availability owing 
to lack of commercial interest, that is, insufficient social and economic condi-
tions. In addition, broadband may be delivered at prices that make it unafford-
able for certain population groups. In those areas, governments should lead the 
initiative on broadband infrastructure deployment in order to ensure the prin-
ciple of  universal access and to prevent a digital divide. 

clustering countries according to their level of 
Broadband Development

Fixed Broadband Markets in MENA
Fixed broadband markets in MENA are largely underdeveloped with most being 
in the emerging development phase. At the end of 2012, in above 50 percent of 
the MENA countries the fixed broadband penetration rate was no higher than 
25 percent, and in only one country did it exceed 70 percent (see figure 2.5). The 
low penetration rate can be attributed to a number of factors, including a lack of 
infrastructure, weak or no competition, and high prices for services. But most 
importantly, when the high take-up of 3G and fourth generation of mobile tele-
communications technology (4G) services across the MENA region is taken into 
account, the development of the fixed broadband market cannot be analyzed 
separately from the mobile broadband market because of a possible fixed-to-
mobile substitution effect.

This section clusters MENA countries according to their level of fixed broad-
band market development and will provides insights into market development 
circumstances while taking into account technological diversity and develop-
ment of fixed broadband access networks, fixed broadband and mobile broad-
band prices (including the fixed-to-mobile substitution effect), level of 
competition in the fixed broadband market, and finally past policy decisions that 
could potentially affect present market development.

Figure 2.5 presents the distribution of the MENA countries along the s-curve 
characterizing the typical development of any product or service market, includ-
ing the fixed broadband market (see box 2.3). Countries are positioned on the 
x-axis taking into account respective prices of fixed broadband monthly sub-
scriptions. The level of fixed broadband prices varies greatly across the countries 
in the emerging market development stage (Algeria, Djibouti, Egypt, the Islamic 
Republic of Iran, Iraq, Morocco, Syria, Tunisia, and the Republic of Yemen). 
It would be logical to assume that a low market development should be charac-
terized by higher prices. It is true in the case of Djibouti, Algeria, Libya and 
Tunisia (circle 1, figure 2.5). However, with the rest of the countries in the 
emerging phase, the fixed broadband price level varies a lot depending on the 
country. In some countries, for example, the Republic of Yemen, Iraq, Morocco, 
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and Egypt, despite having low fixed broadband prices, penetration rates are the 
lowest in the region (circle 2, figure 2.5).

What could cause this diversification of prices across markets? And why are 
those countries characterized by both a low penetration rate and low prices?

Emerging-stage countries may be roughly split into two groups: (a) low pen-
etration rate and high price; and (b) low penetration rate and low price.

A low penetration rate and high prices in Djibouti, Tunisia, and Algeria, could 
be explained by monopolistic characteristics of the broadband market and an 
absent or limited fixed-to-mobile substitution effect. For instance, in the case of 
Djibouti, high fixed broadband prices could be explained by the absence of com-
petition in the market (see table 2.2). The state has a monopoly for provision of 
both fixed and mobile services. As well as providing all fixed line and Internet 
access services, the state-owned company Djibouti Telecom (DT) is also the 
country’s sole provider of mobile telephony services. In the case of Tunisia, the 
fixed broadband price is relatively high, apparently owing to lack of competition 
and comparable mobile broadband prices. In the case of Algeria, broadband has 
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Source: Fixed broadband household penetration—TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
August 2013).
Note: PPP = purchase power parity.
Methodology for price calculation: Prices were collected from public sources (operators’ websites); ITU definition for broadband (256 kilobits per 
second [kbps] downstream) was used; data cap of 1 gigabit (Gb) was considered; the price of the operator with the biggest market share was 
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mean of the two operators was used; the cheapest offer was selected; prices were collected in January 2013; fixed broadband price in the Syrian 
Arab Republic from TeleGeography, November 2012.
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relatively high prices, most likely because of the lack of competitive pressure and 
absence of mobile broadband.

Low penetration rates and low prices in Egypt and Morocco can be attributed 
to the strong fixed-to-mobile substitution effect, and by unsatisfactory offers of 
fixed broadband services. Indeed, in all these countries mobile broadband mar-
kets are highly competitive with at least three 3G operators providing services to 
the vast majority of the population. As a result of fierce competition, mobile 
broadband prices are comparable to those of fixed broadband. The fixed-to-
mobile substitution effect is well observed in the case of Egypt (see figure 2.6) 
where growth of fixed broadband subscribers is stagnating and mobile broadband 

table 2.2 penetration and prices of Fixed and mobile Broadband access, December 2012

Fixed BB 
market 
development 
stage Economy

Price 
fixed BB, 

PPP

Fixed 
broadband 
penetration 

(%)

Price 
mobile 
BB, PPP

Mobile 
broadband 

penetration (%)
(3G + 4G)

Number of 
3G/4G 

operators

Emerging Low penetration, 
high prices

Algeria 35.21 18.10 n/a 0 0
Tunisia 35.94 23.40 38.65 5.10 3
Djibouti 45.10 10.30 157.50 2.22 1

Low penetration, 
low prices

Iraq 3.76 6.70 n/a 0.49 0
Egypt, Arab Rep. 17.08 14.10 37.76 56.37 3
Morocco 19.85 10.90 21.95 10.14 3
Yemen, Rep. 18.04 2.40 23.25 1.82 1
Syrian Arab 

Republic 23.32 3.60 58.30 4.33 2
Libya 27.06 8.60 453.32 23.35 2
Iran, Islamic Rep. 25.52 12.00 n/a 0.05 1

Developing Higher 
penetration, 
low prices

Saudi Arabia 7.30 51.70 17.04 55.89 3
Kuwait 12.56 32.10 25.11 67.78 3

Lower 
penetration, 
higher prices

Jordan 26.29 25.40 13.61 52.69 3
Oman 29.58 25.70 14.79 56.95 2
Lebanon 27.18 29.60 54.63 26.65 2
West Bank and 

Gaza 39.19 25.10 n/a 0 0
High 

penetration, 
high prices

Qatar 52.46 66.40 15.74 64.44 2
United Arab 

Emirates 53.99 69.40 28.28 69.23 2
Mature Bahrain 34.58 88.90 24.21 74.24 3

Simple average, 
MENA 28.11 27.60 65.61 30.09

Weighted 
average 
MENA 21.52 17.10 43.96 22.2

Sources: Fixed broadband household penetration, mobile broadband subscriber penetration, number of 3G/4G operators—TeleGeography’s 
GlobalComms Database (http://www.telegeography.com, retrieved August 2013). For the Syrian Arab Republic, the source for fixed broadband 
price—TeleGeography’s GlobalComms Database (http://www.telegeography.com, retrieved November 2012); in all other cases, prices of fixed 
and mobile broadband monthly subscriptions—World Bank analysis based on operators’ data, January 2013.
Note: 3G = third generation of mobile telecommunications technology; 4G = fourth generation of mobile telecommunications technology; 
BB = broadband; MENA = Middle East and North Africa; PPP = purchasing power parity.
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is booming. Fixed broadband in Egypt only started to increase at a faster rate in 
2012. In the case of other emerging countries, the fixed and mobile  subscriber 
bases are growing and the substitution effect is not as visible as it is in the case of 
a mature, saturating fixed broadband market (see figure 2.6, panel b, Bahrain).

At the same time, emerging fixed broadband markets are much less competi-
tive and are dominated by incumbent fixed operators. Fixed broadband networks 
are underdeveloped in terms of both coverage and technology. For instance, in the 
cases of Egypt, Morocco, and Syria, nearly all fixed broadband connections are 
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Figure 2.6 Fixed-to-mobile substitution in an emerging market (arab republic 
of egypt) and a mature market (Bahrain), December 2012

Source: Based on TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
August 2013).
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supplied using digital subscriber line (xDSL) technology over the incumbent 
operator’s network. Fixed broadband subscribers migrate to mobile broadband 
operators because of the fixed-to-mobile substitution effect, and the resulting 
competitive pressure keeps fixed broadband prices low. This closed loop could 
potentially be broken through investments in infrastructure development and an 
upgrade of fixed broadband networks. This would allow fixed broadband opera-
tors to diversify their services in terms of speed and quality from those of 
mobile operators. 

Of those economies where there is no substitution observed between fixed 
and mobile broadband (Iraq, Algeria, the Republic of Yemen, the Islamic 
Republic of Iran, and the West Bank and Gaza), Iraq and the Republic of Yemen 
currently have 3G services.

In Iraq, one 3G license was issued in just one of the regions for one operator 
and the majority of the population does not have access to mobile broadband 
services. In both Iraq and the Republic of Yemen, the mobile broadband market 
is not competitive. In the Republic of Yemen, the only 3G operator is the state-
owned company; in the Islamic Republic of Iran, only one operator was awarded 
a 3G license in 2012 and mobile broadband is not yet available to the majority 
of the population. 

In Algeria, the Islamic Republic of Iran, and the Republic of Yemen, the poor 
performance of the fixed broadband market could also be explained by specific 
policy decisions. In 2010, the government of the Republic of Yemen took the 
decision to make dial-up Internet access service available to the entire population 
of the country free of charge in order to encourage greater Internet usage. As a 
result, the number of Internet subscribers grew significantly. However, toward 
the end of 2012, less than 30 percent of all Internet subscribers were using 
broadband to access the Internet while for the majority of Internet subscribers 
the policy was a disincentive for people to switch to the paid Internet service 
even if it offered higher speeds. This scenario of low prices (or free service) and 
a low consumer base will likely not sustain the required investments for techno-
logical development of fixed broadband infrastructure in the Republic of Yemen.

In Algeria, lower fixed broadband prices resulted from the government’s deci-
sion in 2008 to halve the price of xDSL while delaying the award of 3G licenses. 
The decision was applicable to all the Algerian Internet service providers (ISPs) 
and was aimed at stimulating broadband usage in the country. Indeed, the num-
ber of xDSL subscribers grew by over 100 percent in 2008. However, continued 
growth did not take place. As in the case of the majority of the countries in the 
emerging development stage, fixed broadband connections in Algeria are mostly 
supplied over xDSL, and near absent competition (the share of alternative play-
ers was about 0.6 percent at end-2012) cannot sustain further market develop-
ment. In the Islamic Republic of Iran, in October 2006 the government ordered 
all of the country’s service providers to restrict Internet transmission speeds to 
128 kilobits per second (kbps). As of May 2012, the 128 kbps restriction still 
applied to residential subscribers; higher speeds are available for business and 
corporate customers. These decisions have potentially hindered technological 
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development toward greater speeds (over 256 kbps); therefore, both connection 
speeds (mostly supplied over Worldwide Interoperability for Microwave Access 
[WiMax]) and prices are low.

In the cases of Iraq and Libya, the low price can be explained by increasing 
availability of cheap WiMax subscriptions. However, coverage of those networks 
remains limited and patchy, and at the same time the connection speeds are rela-
tively low. It may be presumed, therefore, that at some moment in time when 
operators decide to increase both coverage and speed, prices of retail offers may 
increase due to the investments needed.

In the case of developing fixed broadband markets, namely West Bank and 
Gaza, Jordan, Oman, Lebanon, Kuwait, Saudi Arabia, Qatar and the United Arab 
Emirates, technological diversity is an important factor allowing fixed broadband 
services to develop. For instance, in Qatar at the end of 2012, over 30 percent of 
all fixed broadband connections were supplied over fiber-to-the-x (FTTx) tech-
nology while in Jordan, over 30 percent of all fixed broadband connections were 
supplied over WiMax infrastructure with download speeds of up to 5 megabits 
per second (Mbps). In Saudi Arabia, over 25 percent of all connections are sup-
plied over both FTTx and WiMax. Only in Lebanon, Kuwait, and West Bank and 
Gaza were nearly 90 percent of all broadband connections supplied through 
xDSL infrastructure, which is consistent with lower competition in those mar-
kets compared to Jordan or Saudi Arabia. Lower prices in Kuwait resulted from 
the decision of the Ministry of Communications to impose a price cut of up to 
40 percent in September 2012 (circle 3, figure 2.5). In the case of Oman, low 
levels of competition are hindering the development of the fixed broadband (as 
of December 2012, the market share of incumbent operators  measured by num-
ber of subscribers was over 60 percent). On top of that, desert terrain and a 
scattered population present logistical obstacles to deployment of fixed broad-
band Internet services in Oman. While both fixed and mobile technologies pro-
vide services at similar speeds, mobile networks are composed of lighter 
infrastructure and are therefore easier and less costly to deploy, particularly in 
areas with difficult terrain. In spite of the creation of a new, open access, national 
backbone network (Qatar National Broadband Network [QNBN]), limited com-
petition at the access level may explain the high price for fixed broadband access 
in Qatar (circle 4, figure 2.5). In the United Arab Emirates, prices are higher, 
which is again most likely the outcome of low levels of competition (the market 
is dominated by the incumbent operator with a market share above 85 percent, 
see table B2.4.1 and circle 4, figure 2.5). On the other hand, Saudi Arabia enjoys 
one of the lowest fixed broadband prices in the region (circle 3, figure 2.5) 
thanks to facilities-based competition with Saudi Telecom Company (STC) 
(incumbent operator), which was introduced in August 2004 when alternative 
operators were granted concessions allowing them to roll out their own network 
infrastructure (see table 2.3). As of December 2012, the market share of alterna-
tive operators measured by number of subscribers was over 60 percent.

In general, countries at the developing stage (with higher household penetra-
tion) also demonstrate higher growth, which is consistent with their position on 
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the s-curve (i.e., between the first and second inflections). Jordan is the excep-
tion among the countries in the developing stage. The low penetration growth of 
fixed broadband could be explained by a strong fixed-to-mobile substitution 
effect. Indeed, after the launch of commercial 3G services in Jordan in September 
2010, the annual growth of fixed broadband penetration (nevertheless already 
slowing down) dropped to –0.5 percent and between 2011 and 2013 was only 
2.5 percent (see figure 2.7).

The mature fixed broadband market of Bahrain, with household penetration 
rates surpassing 80 percent, is nearing saturation. Similarly, the penetration rate 
in the United Arab Emirates is close to 70 percent (see table 2.2 for households 
penetration and figure 2.8 for the shape of the S-curves). However, in Qatar, 
which also demonstrates high fixed broadband penetration rate (above 65  percent), 
signs of saturation are yet to be observed. Over 60 percent of all fixed broadband 
connections in Qatar are still supplied over xDSL, while both Bahrain and the 

table 2.3 market share of incumbent operator in selected markets, December 2012

Economy Market share of incumbent operator (%)

West Bank and Gaza 100*
Qatar 100
Lebanon 88.9
United Arab Emirates 85.2
Oman 62.7
Jordan 60.4
Saudi Arabia 38.6

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved August 2013).
Note: The market share does not account for unauthorized broadband operators in West Bank and Gaza.
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United Arab Emirates have the lowest levels of xDSL connections in the region. 
In the case of Bahrain, the competitive market environment has lessened the 
dominance of the incumbent operator, Batelco, which provides less than 30 per-
cent of all fixed broadband connections and faces infrastructure-based competi-
tion from two alternative operators providing services over their own WiMax 
infrastructures. The number of fixed broadband connections supplied over xDSL 
was surpassed by WiMax connections in 2009.

In the case of the United Arab Emirates, the decrease of xDSL connections is 
caused by a network upgrade and deployment of FTTx infrastructure. In 2010, 
the number of FTTx connections in the United Arab Emirates surpassed the 
number of xDSL connections (see figure 2.9). In terms of fixed broadband 
prices, Bahrain has a more competitive market and also has lower prices. 

Conclusions
The majority (10 countries out of 19) of the fixed broadband markets in MENA 
are in the emerging development phase with a household penetration rate below 
25 percent. Five markets are in the developing stage and only one is considered 
mature.
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The main reasons for this weak development are low or absent competition 
and the fixed-to-mobile substitution effect. As a result of weak competition, 
fixed broadband markets in MENA suffer from low investment and underde-
veloped infrastructure in terms of both technology and coverage. Slow fixed 
broadband connections do not allow the operators to compete with 3G/4G 
broadband in terms of speed and quality. In some instances, slower take-up of 
higher speed connections may be a consequence of certain policy decisions.

In a number of countries, the fixed-to-mobile substitution effect is causing 
slower or even negative growth of fixed broadband penetration. In countries with 
strong competition in the mobile broadband market (two or three 3G/4G opera-
tors), the fixed broadband price is lower (comparable to mobile broadband) than 
in those where mobile broadband markets are not competitive. 

More developed markets demonstrate higher technological diversity and 
stronger growth. Markets with stronger competition in the fixed broadband 
 market also experience lower prices.

Mobile Broadband Markets in MENA
Mobile broadband markets in MENA are much more developed when compared 
to their respective fixed broadband markets. Most of the mobile broadband 
 markets are in the developing phase. In most of the MENA countries at the end 
of 2012, penetration of mobile broadband exceeded 25 percent of the popula-
tion; in eight it exceeded 50 percent; and in Bahrain the penetration rate 
exceeded 70 percent (see  figure 2.10). Mobile broadband is still not available in 
Algeria and the West Bank and Gaza. Although 3G is officially operational in 
Iraq, the only 3G operator is currently restricted to the Kurdistan region, and the 
majority of Iraqis do not have access to 3G services. 3G services are also not avail-
able to, majority of the population in the Islamic Republic of Iran. In both coun-
tries, penetration of mobile broadband is below 1 percent of the population (see 
table 2.5 later in this chapter).

A higher penetration rate is caused by a number of factors, but most impor-
tantly by a vibrant competitive market environment. Weaker mobile broadband 
market development is caused by insufficient competition. Delayed spectrum 
auctions are the cause of the lack of mobile broadband in Algeria, while obtain-
ing the necessary radio spectrum frequencies from the government of Israel is 
the reason behind the lack of mobile broadband in the West Bank and Gaza.

This section clusters MENA countries according to their level of mobile broad-
band market maturity and provides insights into market development circum-
stances taking into account mobile broadband prices, level of competition in the 
mobile broadband market, and policy decisions related to spectrum auctioning.

Figure 2.10 presents the distribution of the MENA countries along the s-curve 
characterizing typical development of any product or service market, including 
the mobile broadband market. Countries are positioned on the x-axis taking 
into account respective prices of mobile broadband access. As may be seen 
from  figure 2.10, most of the countries (8 out of 19) have a subscriber penetra-
tion rate above 25 percent and below 70 percent, which puts them in the 
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developing stage (see table 2.4). Bahrain is the only country with a penetration 
rate above 70 percent. The remaining countries are in the emerging market 
development phase.

In general, the Gulf countries appear to be the early adopters. Bahrain, Kuwait 
and the United Arab Emirates launched 3G services as early as 2004, and Qatar 
and Saudi Arabia followed in 2006. Outside the Gulf subregion, Libya launched 

Figure 2.10 mobile Broadband penetration and access prices, December 2012
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table 2.4 Distribution of mena countries among three Development stages

Mobile broadband market 
development stage Economies

Not existent Algeria; Iran; Islamic Rep.; Iraq; West Bank and Gaza
Emerging Djibouti; Libya; Morocco; Syrian Arab Republic; Tunisia; Yemen; Rep.
Developing Egypt; Arab Rep.; Jordan; Kuwait; Lebanon; Oman; Qatar; Saudi Arabia; 

United Arab Emirates 
Mature Bahrain
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3G services in 2006, Egypt and Morocco in 2007. Five countries launched com-
mercial 4G services before December 2012 (analyzed period). Lebanon and 
Qatar launched 4G services in 2013. However, in terms of take-up, the results 
are very different. For instance, despite the fact that all three countries launched 
3G services in a similar period of time (Libya in November 2006, Morocco in 
February 2007, and Egypt in May 2007), Egypt demonstrates the sharpest 
growth, while the penetration rate in Libya and Morocco is growing slowly (see 
figure 2.11).

In terms of prices, mobile broadband markets are more homogeneous when 
compared to fixed broadband (see table 2.5), and the overall price level is higher. 
This price level could be mainly attributed to the intensity of competition in the 
respective markets. Competition is driven by many factors, including the number 
of operators, date of entry in the market, and quality of the regulatory frame-
work. Lower penetration rates are also explained by a later date of commercial 
launch of 3G services.

High prices and low penetration in Libya and Djibouti could be explained by 
weak or nonexistent competition in the market. In Libya, for instance, the mar-
ket is divided between two 3G operators which are state-owned companies 
(Libyana started offering 3G services in September 2006, Al-Madar in March 
2007). Also in Libya, mobile networks suffered severe damage during the civil 
war but were fully restored by November 2012, with an understandable impact 
on penetration. In Djibouti, the state-owned Djibouti Telecom is the only 3G 
operator in the country. The low penetration rates (2.22 percent) can be also 
attributed to the relatively recent launch of 3G services in 2011.
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Higher prices and low penetration rates in Syria (despite the relatively 
early launch of 3G services) could be explained by weaker competition in 
the market divided by two operators, whereas in Tunisia, similar development 
of penetration and prices could be attributed to a relatively recent launch of 
3G services (2010). In the Republic of Yemen, there is low take-up of both 
fixed and mobile broadband services. Despite this, the prices for mobile 
broadband are relatively low—one of the factors may be the competitive 
pressure from free dial-up services. The lack of competition in the mobile 
broadband market in the Republic of Yemen (there is only one 3G operator), 

table 2.5 penetration rates and prices of mobile Broadband access, December 2012

Mobile BB market 
development 
stage Economy

Price mobile 
BB, PPP

Penetration 
mobile BB, 

Sub, (%)
3G/4G 

operators
Launch of 

3G/4G services

Nonexistent 
(below 1%)

Algeria Not applicable 0.00 0 Not applicable
West Bank and 

Gaza Not applicable 0.00 0 Not applicable
Iran, Islamic 

Rep. Not applicable 0.05 1 2012
Iraq Not applicable 0.49 1 2012

Emerging Low penetration, 
very high price

Djibouti 157.50 2.22 1 2011
Libya 453.32 23.35 2 2006

Low penetration, 
high price

Syrian Arab 
Republic 58.30 4.33 2 2008

Tunisia 38.65 5.10 3 2010
Low penetration, 

lower prices
Yemen, Rep. 23.25 1.82 1 2009
Morocco 21.29 10.14 3 2007

Developing Higher 
penetration, 
low prices

Jordan 13.61 52.69 3 2010
Oman 14.79 56.95 2/2 2007/2012
Qatar 15.74 64.44 2 2006
Saudi Arabia 17.04 55.89 3/3 2006/2011

High penetration, 
higher price

Kuwait 25.11 67.78 3/3 2004/2011
United Arab 

Emirates 28.28 69.23 2/1 2004/2011
Egypt, Arab 

Rep. 37.76 56.37 3 2007
Lower 

penetration, 
high price

Lebanon 54.63 26.65 2 2011

Mature High penetration, 
higher price

Bahrain 24.21 74.24 3/3 2004

Sources: Mobile broadband subscriber penetration—TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
August 2013); prices of mobile broadband—World Bank analysis based on operator data, January, 2013; number of 3G/4G operators and launch 
of 3G/4G services—GSMA Intelligence (data retrieved August 2013).
Note: In Morocco, the third 3G operator (Maroc Telecom [Vivendi]) launched 3G services in 2008. In 2013, 4G services were launched in Bahrain, 
Lebanon, and Qatar. 3G = third generation of mobile telecommunications technology; 4G = fourth generation of mobile telecommunications 
technology; BB = broadband; n.a. = not applicable; PPP = purchase power parity; Sub =  .
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and the provision of free dial-up Internet service by the incumbent operator 
is most likely hampering new investment in network expansion. Currently, 
3G coverage in the Republic of Yemen is limited to Sana’a, Aden, and the 
oil fields.

Eight out of 16 existing MENA mobile broadband markets are in the develop-
ment stage and seven of them have a subscriber penetration rate of more than 
50 percent. Three countries are approaching the mature stage—Qatar (64.66 per-
cent), Kuwait (67.78 percent) and the United Arab Emirates (69.23 percent). All 
the markets in the development phase are highly competitive with mainly pri-
vately owned operators. The only exception is Lebanon where both mobile net-
works are owned by the state and there are two management contracts. In 
February 2013, Lebanon prepared a second tender for bids to manage its two 
mobile network operators, Touch and Alfa, under contracts of up to five years 
(Byblos Bank 2013). Since 2009, Touch and Alfa have been operated by Zain and 
Orascom Telecom Media and Technology (OTMT), respectively. In 2012, mobile 
broadband prices in Lebanon were relatively high compared to other developing 
markets. Recently the Government of Lebanon took the decision to lower 
mobile tariffs, including mobile broadband tariffs.

Conclusions
Eight countries out of the 19 mobile broadband markets in MENA are in the 
developing phase with the subscriber penetration rate exceeding 25 percent 
(see table 2.5). Six markets are in the emerging stage, with just one in the mature 
stage. In four countries, mobile broadband services are not available at all or are 
not available to the majority of the population.

The main reason for the rapid development of mobile broadband markets is 
the presence of effective competition. While fixed broadband markets in MENA 
suffer from low investment and underdeveloped infrastructure, in terms of both 
technology and coverage owing to weak competition, mobile broadband markets 
are developing increasingly well in terms of both penetration and coverage. 
Therefore, higher take-up in some instances could be observed at a higher price 
level when compared to the fixed broadband market.

Further development of mobile broadband will require additional spectrum 
allocations. As of December 2012, only four countries in MENA had launched 
commercial 4G services. Before the fourth quarter of 2013, three more countries 
will have launched commercial 4G networks.

More developed markets also have stronger growth. Markets with stronger 
competition in the mobile broadband market also have lower prices.

Aggregate Broadband Development Clustering of MENA Countries
Taking an overall view of both fixed and mobile broadband markets, 10 out of 
19 MENA countries are in the emerging phase (see table 2.6). Infrastructure 
deployment and development of competition are the main challenges for those coun-
tries in both fixed and mobile broadband markets.
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Infrastructure Deployment and 
Developing Competition

Most countries in the Middle East and North Africa (MENA) are in the emerging 
and developing phases, and  broadband markets are expected to grow signifi-
cantly in the near future given the strong and increasing demand for broadband 
service. According to Cisco,1 from 2012 to 2017, Internet traffic in the Middle 
East and Africa (excluding South Africa) is expected to grow at the highest 
rate when compared with other regions, a compound annual growth rate of 
39  percent. Moreover, peak Internet traffic will grow 5.5-fold from 2012 to 
2017, a compound annual growth rate of 41 percent. In 2017, Internet traffic 
will be equivalent to 204 times the volume of the entire Middle East and Africa 
(excluding South Africa) Internet in 2006.

This growing traffic has direct implications in terms of the capacity require-
ments for the underlying broadband infrastructure. All three network compo-
nents of this broadband infrastructure, that is, international (and regional) 
connectivity, national backbone, and access networks, have to be in place and 
optimally used to meet increasing demand in the most cost-effective way (see 
figure 3.1). Challenges in terms of investment differ significantly, however, for 
each of the three network components.

The first network element is the international and regional infrastructure that 
provides connection to the rest of the world. In the MENA region, there is 
already good international connectivity, with the vast  majority of data traffic 
transferred internationally through submarine cables, with terrestrial fiber, micro-
wave, and satellite transmission accounting for a smaller amount.

As detailed later in this chapter, there is nevertheless a remaining investment 
 challenge for international (and regional) infrastructure, related to setting up a 
coherent terrestrial infrastructure where needed to cater for expanding sub-
regional broadband traffic and ensuring redundant and competitive access to 
submarine cables.

c h a p t e r  3
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Backbone network infrastructure

The second network element is the domestic backbone network (including 
backhaul2) infrastructure that carries traffic from the landing point of the inter-
national communications infrastructure or from the nearest point of the border 
in a landlocked country to the different regions of the country. An increasing 
share of data traffic is transferred nationally through terrestrial fiber, with micro-
wave and satellite transmission accounting for a steadily decreasing amount.

Taking into account the dynamic growth of mobile broadband in MENA, the 
key requirement in servicing the growing demand is to supply sufficient national 
fiber capacity for the backbone, including backhaul connectivity to base stations, 
which are currently mostly using microwave radio links on networks designed 
for second generation of mobile telecommunications technology (2G). Without 
being able to accommodate and handle the growing amount of traffic on the 
backbone level of the network, operators would not be able to expand their retail 
offerings and increase the speed of broadband connections in the access network 
infrastructure to serve end users.

As detailed later in this chapter, accelerating the rollout of backbone infra-
structure and promoting affordable broadband access for all is a significant 
investment challenge requiring a holistic approach combining (a) active infra-
structure  sharing, (b) passive infrastructure sharing, and/or (c) deployment of 
own infrastructure. Both (a) and (b) must also aim to leverage excess capacity on 
fiber-optic networks of other utility companies.

Figure 3.1 network components of Broadband infrastructure
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access network infrastructure

The third network element is the access network infrastructure that links the 
backbone network to the customer. At this access network level, two main 
groups of “last mile” broadband access technologies are available: fixed broad-
band technologies and mobile broadband technologies.

•	 Fixed broadband technologies refer to those technologies where the end user 
must remain basically at the same location to use the broadband service 
because the access is associated with a specific physical location. The physical 
location can be connected in different ways:
 – By a wireline connection: these can be: (a) the traditional copper line of the 

telephone network equipped with digital subscriber line (of any type)  
(xDSL) technology; (b) the traditional cable television network upgraded 
to provide broadband Internet; or (c) a newly built fiber-optic network.3

 – By a wireless connection: these are generally based on Worldwide 
Interoperability for Microwave Access (WiMax)4 technologies. The current 
technology version provides data rates up to 1 gigabits per second (Gbps)  
within a signal radius of about 50 kilometers (km) (30 miles) from the base 
station serving the area.

 – By a satellite connection, generally used in remote or rural areas when wire-
line or wireless connections cannot be made available. Data rates range from 
2 megabits per second (Mbps) to 1 Gbps downstream and from 2 Mbps to 
10 Mbps upstream.

•	 Mobile broadband technologies refer to those technologies where the end 
user can use the broadband service while on the move and from any physical 
location subject to coverage by its mobile broadband provider (directly or via 
roaming5). The two main technologies used nowadays to deliver mobile broad-
band are (see box 3.1):
 – Third generation of mobile telecommunications technology (3G), such 

as Universal Mobile Telecommunications System High Speed Packet 
Access (UMTS HSPA) (14.4 Mbps down; 5.8 Mbps up).

 – Fourth generation of mobile telecommunications technology (4G), such 
as long-term evolution (LTE) (100–300 Mbps down; 50–75 Mbps up).

It is important to mention that this mix of broadband access network tech-
nologies is strongly determined by network deployment technical and financial 
constraints, that is, fixed broadband technologies tend to be prevalent in highly 
populated areas (in conjunction with rapid development of complementary 
mobile broadband access), while mobile broadband solutions are more prevalent 
in less densely populated areas.

This is the most significant investment challenge. Given the relative footprints 
of fixed and mobile networks, in all MENA countries where commercial 3G ser-
vices have been launched, mobile broadband has quickly emerged as the domi-
nant broadband access technology. However there is an increasing demand for 
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higher speed rates in urban areas or economic zones that are best served with 
newly built fiber-optic networks, where the sunk costs and the uncertainty of 
demand could significantly impact the business case from the point of view of a 
potential investor.

international and regional infrastructure

Good International Connectivity but Less Developed Subregional Level
MENA has good potential international broadband connectivity. All economies 
(except the West Bank and Gaza) are currently connected with at least two 
international submarine cables, though the number of submarine cables per 
country varies widely across MENA with 12–13 cables landing in the Arab 

Box 3.1 mobile Broadband technologies

According to Ericsson mobile networks, third generation of mobile telecommunications 
 technology (3G) is expected to cover 85 percent of the world’s population (and about half of 
the world’s population living in rural areas) by 2017, and fourth generation of mobile telecom-
munications technology (4G) will be available in 2017 in about the same footprint as 3G in 
2011 (namely metro/urban/suburban) (see figure B3.1.1).

Figure B3.1.1 mobile Broadband technologies

Source: Ericsson 2012.
Note: CDMA = code division multiple access; GSM/EDGE = Global System for Mobile Communications/
Enhanced Data rates for GSM Evolution; LTE = long-term evolution; sq km = square kilometer; WCDMA/HSPA 
= wideband code division multiple access/high speed packet access. 
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Republic of Egypt as well as in the United Arab Emirates (as key countries on 
the Asia to Europe route), but only two in the Republic of Yemen as well as in 
Jordan (see maps 3.1 and 3.2). In addition, landing stations for new submarine 
cables are planned in 13 countries in MENA, which will further increase inter-
national broadband connectivity in the coming years.

On average, the total design capacity of submarine cables serving MENA is 
594.09 kilobits per second (kbps) per capita (see table 3.1). However, this indica-
tor varies widely across the region, with 10,020 kbps per capita in Bahrain and 
53 kbps per capita in the Republic of Yemen, that is, a ratio of 1:19.

International submarine cables have not been built primarily to provide 
regional connectivity within MENA, but rather to link individual countries in 
MENA with Europe and Asia. Consequently, there is patchy submarine connec-
tivity between the Middle Eastern part and the North African part of MENA, 
with Egypt playing a pivotal role. The physical location of the infrastructure is 
concentrated, making the Red Sea Corridor a particularly sensitive geographic 
area from the standpoint of network redundancy. The FALCON submarine 
cable lands in the highest number of MENA countries (12), but all of them are 
located in the Middle Eastern part (except Egypt). The South East Asia–Middle 
East–Western Europe 4 optical fiber submarine communications cable system 
(SEA–ME–WE4) submarine cable is the only international submarine cable 
reaching both Middle Eastern (Saudi Arabia, the United Arab Emirates) and 
North African (Algeria, Tunisia) countries passing through Egypt.

New international terrestrial cables (Jeddah-Amman-Damascus-Istanbul 
[JADI],6 regional cable network [RCN],7 Europe-Persia Express Gateway 

map 3.1 submarine cables and cross-border connections in north africa

Source: World Bank, based on TeleGeography Interactive Submarine Cable Map (http://www.submarinecablemap.com/, accessed March 2012).
Note: Cross-border terrestrial connections are represented by spheres. Their positions in the map are illustrative and do not reflect the exact 
geographical position of the corresponding cross-border connection.
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map 3.2 submarine cables and cross-border connections in the middle east

[EPEG]8) have been built across the Middle East to provide an alternative to the 
Mediterranean and the Red Sea route for submarine cables between Asia and 
Europe.9 Linking a few countries within the Middle East, they do not contribute 
to connecting the Middle East with North Africa. There have been attempts to 
build coherent  terrestrial infrastructure at the subregional level, for example, in 
North African and Gulf countries.

North African Countries
There is only one fiber-optic cable (Ibn Khaldoun) providing regional broadband 
connectivity between Algeria, Libya, Tunisia, and Morocco (see map 3.3).10 This 
cable is owned and operated by incumbents. In addition, there is a direct connec-
tion between Algeria (Debdeb) and Libya (Ghadames). Currently, this network is 
predominantly used for voice transport, with Internet traffic sent directly abroad 
(mainly to Europe through submarine cables belonging to incumbent operators).11 

map continues next page



Infrastructure Deployment and Developing Competition 65

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9 

Source: World Bank, based on TeleGeography cable map.
Note: Cross-border terrestrial connections are represented by spheres. Their positions in the map are illustrative and do not reflect the exact 
geographical position of the corresponding cross-border connection.

map 3.2 submarine cables and cross-border connections in the middle east (continued)

table 3.1 Design capacity for existing cables and effective Bandwidth per capita, 2011

Economy Number of cables
Submarine cable design capacity 

per capita (kbps)

Bahrain 5 10,020
Djibouti 4 7,829
Oman 8 7,416
Libya 5 3,312
United Arab Emirates 13 2,672
Qatar 5 2,106
Tunisia 4 1,821
Kuwait 4 1,520
Saudi Arabia 11 985
Lebanon 3 910
Syrian Arab Republic 4 783
Egypt, Arab Rep. 13 481
Iraq 3 275
Jordan 2 213
Iran, Islamic Rep. 6 136
Morocco 5 93
Algeria 3 77

table continues next page
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table 3.1 Design capacity for existing cables and effective Bandwidth per capita, 2011 
(continued)

Economy Number of cables
Submarine cable design capacity 

per capita (kbps)

Yemen, Rep. 2 53
West Bank and Gaza 0 0

Weighted average MENA 594.09
Weighted average North Africa 513.31
Weighted average Gulf 284.79
Weighted average Mashreq 2,037.47
Weighted average Yemen, Rep.; and Djibouti 325.31

Source: World Bank.
Note: kbps = kilbits per second; MENA = Middle East and North Africa. 

map 3.3 cross-border connections in maghreb countries

Number of 
used fiber pairs

Number of 
available fiber 

pairs
Design 

capacity
Available 
capacity

Ras Ejedir (Ly)—Ben Guerden (Tu) 4 0 155 Mb —
Tabarka (Tu)—Kala (Al) 4 2 622 Mb 47 E1
Ghadames (Li)—Debdeb (Al) 4 4 34 Mb (PDH) —
Maghnia (Al)—Oujda (Mor) 4 0 2.5 Gbps 1006 E1

Source: World Bank, Sofrecom.
Note: — = not available; E1 = carries signal of 2Mbs; Gbps = gigabits per second; Mb = megabit; PDH = plesiochronous 
digital hierarchy.
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Gulf Countries
The Gulf Cooperation Council (GCC) Interconnection Authority (GCCIA) is a 
joint stock company subscribed to by the six Gulf states and is based in Saudi 
Arabia. GCCIA’s core activities consist in linking power grids across the GCC 
countries and operating and maintaining the interconnection grid.

GCCIA leases out to operators its fiber-optic cable network along its regional 
power-line network.12 For example, Viva Bahrain (Saudi Telecom Company 
[STC] group) leases GCCIA dark fiber to connect Saudi Arabia, and 2 Connect 
of Bahrain signed a contract with GCCIA to connect Kuwait, Saudi Arabia, 
Qatar, and the United Arab Emirates. GCCIA’s network provides optical conti-
nuity across all Gulf countries. An example of an innovative method to fund 
fiber-optic networks in the Gulf is described in box 3.2.

In October 2013, the Vodafone Group, the United Arab Emirates–based 
Du, and Kuwaiti companies Zain and Zajil formed a consortium for the  rollout 
of a 1,400 km fiber-optic cable system in the Gulf. The Middle  East–Europe 
Terrestrial System (MEETS) will stretch from Kuwait to the United Arab 
Emirates, via Saudi Arabia, Bahrain, and Qatar, with an initial capacity of 
200 Gbps. Du will be the landing party in the United Arab Emirates, Vodafone 
in Qatar, Zain in Saudi Arabia and Zajil in Bahrain and Kuwait. MEETS is 
designed to be an economically and technically competitive alternative for con-
nectivity within the Gulf; it will also enable a terrestrial route to Europe for 
reduced latency and higher reliability. Carriers will be able to access MEETS 
from the Fujairah Landing Station or at the Datamena carrier neutral hub in 
the United Arab Emirates.

Box 3.2 leveraging sovereign Wealth Funds to expand Fiber-optic networks: Gulf 
Bridge international

Investment in subterranean and undersea fiber-optic backbone infrastructure requires sig-
nificant funding that has conventionally been provided by governments in the Middle East 
and Africa (MENA) region in the form of public sector initiatives. However, backbone invest-
ments can be administered and managed by the private sector, as illustrated by the exam-
ple of Gulf Bridge International (GBI).

Established in December 2008 with financial backing by the Gulf region’s sovereign wealth 
funds, GBI was the Middle East’s first privately owned submarine fiber-optic infrastructure pro-
vider. It aims to deploy and manage a submarine cable system to interconnect all the Gulf 
countries and provides onward connectivity to the rest of the world.

GBI started deployment of a submarine fiber-optic cable network circling the Arab 
Gulf peninsula. Subsequently, GBI has expanded the undersea cable network eastwards 
to India via Mumbai, and to the west via the Red Sea, terrestrially over the Arab Republic 
of Egypt and then across the Mediterranean Sea to Mazara in Southern Italy (see 
map B3.2.1).

box continues next page
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In March 2013, GBI launched the first subterranean cable connecting the Gulf to Europe. 
The terrestrial link was established through a landing station in Al-Faw, Iraq, crossing Iraq, 
Turkey, and onwards to Frankfurt.

In just five years GBI has created a cable system improving the connective capacity and 
resilience of the Gulf region. By leveraging public funds through Sovereign Wealth Fund inves-
tors in addition to other private sector players including telecom operators, GBI has created a 
new model for the expansion of fiber-optic networks in the Middle East that can be replicated 
in other countries and areas of the region.

In an interview with the World Bank, GBI indicated the great potential of the Middle East in 
terms of broadband development and the high capacity demand of the region’s population. 
In addition, GBI stated that the Gulf was evolving into a global hub for high capacity data trans-
mission. In this respect, GBI’s model can be extended to the Mashreq and North Africa regions 
in order to improve both intraregional  and international connectivity.

Sources: World Bank, GBI.

map B3.2.1 Fiber-optic cables

Box 3.2 leveraging sovereign Wealth Funds to expand Fiber-optic networks: Gulf Bridge 
international (continued)

Source: World Bank.
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Lack of Competition and Limited Open Access Regulations
The lack of competition and limited open access regulations pose significant 
constraints to the effective use of international and regional connectivity 
 infrastructure in most of the MENA countries. In 13 out of the 19 countries 
under consideration in MENA, access to international submarine cable connec-
tivity is under the sole control of the incumbent operator (see table 3.2). By 
contrast, there is one international submarine cable owned by an operator other 
than the incumbent in Jordan, Morocco, Oman, and Saudi Arabia. In Bahrain, 
there are two cables not owned by the incumbent operator. Bahrain is the only 
country in the MENA region to have removed all barriers to entry in the 
 telecommunications sector.

Competition for terrestrial cross-border connectivity exists in only three 
out of the five countries (Bahrain, Jordan, Morocco, Oman, and Saudi 
Arabia) where there is also competition for international submarine 
 connectivity. In three of the countries, Bahrain, Jordan, and Saudi Arabia, the 
process for granting licenses for the installation and operation of international 
telecommunications facilities is based on a class-licensing model. The class-
licensing model consists of granting licenses to all applicants that meet a 
 minimal set of criteria. The benefits of competition in international submarine 
cable connectivity can therefore also accrue to neighboring countries via 
 terrestrial cross-border links, as new operators in fully competitive markets 
seek a better return on investment by selling international connectivity on a 
regional scale (see box 3.3).

In addition to a lack of effective, facilities-based competition in most countries 
of the region, the regulatory framework is usually not conducive to a fair and 

table 3.2 competition for international submarine cable connectivity

Number of relevant economies 19 # Economies

North African 
countries

Partially competitive 1 Morocco
No competition 4 Monopoly: Algeria; Egypt, Arab Rep.; 

Libya; Tunisia
Monopoly:

Mashreq 
countries

Competition 1 Jordan
No competition 4 Monopsony: West Bank and Gaza

Monopoly: Iran, Islamic Rep.; Iraq; 
Lebanon; Syrian Arab Republic

Gulf countries Competition 3 Bahrain, Oman, Saudi Arabia
No competition 3 ‘Monopoly: Qatar, United Arab 

Emirates, Kuwait’
Djibouti; Yemen, 

Rep.
Competition 0 n.a.
No competition 2 Monopoly: Djibouti; Yemen, Rep.

Source: ITU.
Note: Monopsony in the case of the West Bank and Gaza: the only buyer of international connectivity is Paltel.
Bahrain is the only country to have eliminated all entry barriers, allowing an indefinite number of operators in the market. 
n.a. = not applicable.
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equal access to submarine cable fiber infrastructure. Although access to 
 submarine landing stations could be deemed to be covered by interconnection 
and colocation domestic regulations, this is usually not the case in those countries 
with a monopoly on this essential infrastructure. In Tunisia (see box 3.4) as well 
as in Egypt, access to landing stations has been addressed through specific regula-
tions and/or the law.

In most of the MENA countries, access to terrestrial cross-border connectivity 
also remains under the sole control of the incumbent operator. This is due to two 
reasons. In some countries, the incumbent operator holds exclusive rights 
(Djibouti, the Islamic Republic of Iran, Iraq, Kuwait, Lebanon, Libya, the Syrian 
Arab Republic and the Republic of Yemen). In other cases, there are regulatory 
barriers to entry related to the individual licensing model combined with the 
need to obtain a fixed/mobile license (Algeria, Morocco, Qatar, Tunisia, and the 
United Arab Emirates). Obtaining a fixed-line license with coverage obligations 
is a deterrent to entry by submarine cable operators that have a business model 
focused on providing international connectivity. The required investment is also 
a multiple of the pure international backbone infrastructure.

Box 3.3 open access to international submarine or terrestrial cables

The concept of “open access” refers to access to terrestrial or submarine fiber-optic systems by 
operators or service providers (holders of a telecommunications operating license or permit to 
engage in the provision of telecommunications infrastructure or services) on nondiscrimina-
tory and transparent terms (for pricing and nonpricing aspects) and cost-based pricing.

Previous experience with fiber cables in East and South Africa shows that supporting the 
development of infrastructure while improving the policies and regulatory framework has a 
secondary impact on the market through a rapid increase in demand when the price of 
 bandwidth decreases.

The ACE (Africa Coast to Europe) submarine cable connects Europe with 13 countries along 
the West African coast (Mauritania, Senegal, The Gambia, Guinea, Sierra Leone, Liberia, Côte 
d’Ivoire, Ghana, Benin, Nigeria, Equatorial Guinea, Gabon, Principe, and São Tomé). The World 
Bank is providing financing, under its regional projects WARCIP (West Africa Regional 
Communications Infrastructure Program) and CAB (Central African Backbone), to several 
African countries to join the ACE, which is committed to public-private partnerships (PPPs) and 
open access principles.

The open access, nondiscriminatory treatment of all entities fosters transparency, facilitates 
market entry, and promotes reasonable tariffs, maximizing the financing’s developmental con-
tribution. Access to new submarine capacity on an open access basis via ACE is expected to 
directly feed into lower retail prices and higher bandwidth available in these countries. A sig-
nificant increase in penetration will be set in motion both for fixed (via asymmetric digital 
subscriber line [ADSL] or metropolitan fiber) and mobile (via third generation of mobile tele-
communications technology (3G) dongles or smart phones) broadband.

Source: Kelly and Rossotto 2012.
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Jordan
New market entrant VTEL Jordan (in operation since 2007) signed an  agreement 
with Reliance Globalcom to be the landing party for the FALCON submarine 
cable in Jordan (Aqaba) and herewith access multiple high bit rate channels 
(synchronous transmission mode [STM]-96) of international transmission capac-
ity. Complementing its international cable landing station and domestic network, 
VTEL Jordan also started setting up direct connectivity with neighboring econo-
mies to extend its services’ reach and potentially offer services to operators in 
these economies (the West Bank and Gaza and Saudi Arabia initially, then Syria 
and Iraq).

Box 3.4 Regulated Access to Submarine Cable Landing Stations in Tunisia

Among North African countries, Tunisia currently has the highest cost for incoming  international 
voice calls and for international bandwidth for Internet and data. A SkypeOut call to Tunisia 
costs US$0.395 while Morocco is at US$0.25, Algeria, Libya, and the Arab Republic of Egypt are 
between US$0.15 and US$0.20, and Turkey is at US$0.036 (by comparison, France is at US$0.023). 
Tunisia has a monopoly on the physical layer of international communications (all calls and data 
communications need to transit through the submarine cable landing stations that are owned 
by incumbent Tunisie Telecom. Alternative operators Tunisiana and Orange have plans to jointly 
build an alternative submarine cable and landing station but it will take 2–3 years before it 
comes into service. As an immediate reform, because of its short-term impact on wholesale 
prices offered on a commercial basis by Tunisie Telecom to access international connectivity, 
the Tunisian ICT regulatory authority (INT) issued a decision enforcing the interconnection reg-
ulation on the access to submarine cable landing stations of the incumbent operator.

It is well established under international law that submarine cables and cable landing sta-
tions, either on a given territory or in its territorial waters, are under the full jurisdiction of the 
coastal state.a In accordance with Article 2 of the United Nations Convention on the Law of the 
Sea of December 10, 1982, a coastal state has sovereignty over its territorial sea. It has the right 
to establish the breadth of that territorial sea up to 12 nautical miles from the coast (Article 3).

Access to submarine cable landing stations is a necessary part of interconnection with 
Tunisie Telecom, as are any backhaul arrangements that are required to enable connection 
with the landing stations. INT regulates the interconnection regime in accordance with the 
Code,b Ordinances, and Decisions. Under the Code, every operator of a public telecommunica-
tions network is subject to the interconnection regime.

In its Decision 67/2012 (Décision n°67/2012 de l’Instance Nationale des Télécommunications 
en date du 4 octobre 2012 portant sur le complément de l’Offre Technique et Tarifaire 
d’Interconnexion de la Société Nationale des Télécommunications pour l’année 2012, relatif à 
l’accès à la station terrienne d’atterrissement des câbles sous-marins.), INT approved the first 
interconnection offer to incumbent Tunisie Telecom’s submarine cable landing stations 
 comprised of: (a) colocation in the submarine cable landing station; (b) access to the submarine 
cable; and (c) backhaul.

a. See, for example, Mudrić (2010).
b. Loi nº 1-2001 du 15 janvier 2001 portant promulgation du code des télécommunications, as amended.
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Saudi Arabia
New market entrant ITC (in operation since 2005), part of the diversified Saudi 
conglomerate Al Mawarid Group, owns and operates two cable landing stations 
in Al Khobar and Jeddah. These international gateways provide wide interna-
tional connectivity through the Reliance Globalcom cable and to the rest of the 
world with its exclusive access to the FALCON system. ITC also owns border 
crossings via terrestrial cables to Jordan, Egypt, Qatar, and the United Arab 
Emirates, and also soon to Bahrain and Kuwait.

Oman
In Oman, following the separation of its operations into fixed and mobile 
 segments, Omantel has been able to raise its international profile by extending 
international connectivity services to India in addition to other network expan-
sion and investment activities in partnership with other regional telephone com-
panies.13 Furthermore, the Omani Telecommunications Regulatory Authority 
(TRA) announced its intention to adopt such a class-licensing approach and 
launched a consultation to this end, but there has been no indication yet on 
implementation.

Morocco
In Morocco, Maroc Telecom has been able to complete a number of submarine 
cable investment projects with Europe. In April 2007, it completed a new 
 submarine cable linking Asilah in northwest Morocco with Marseille, France. In 
January 2012, the telephone company started deployment of an additional sub-
marine cable between Morocco and Spain. With a combined capacity exceeding 
10 terabits per second (Tbps) and a variety of different submarine cables and 
landing stations, Morocco’s international connectivity is secure and has sufficient 
capacity to meet current and future medium-term needs. All three telecommu-
nications operators have access to international connectivity, with full competi-
tion resulting in a favorable price for international bandwidth. Maroc Telecom 
controls three submarine stations where it is a shareholder (Sea-Me-WE4 Atlas 
OffShore, and Estepona-Tetouan). Méditel has redundant connectivity with 
more than two different physical submarine stations and submarine cables, while 
Wana-INWI had only the cable leased from the national electricity grid (see map 
3.4) and a more fragile and insecure international connectivity, but as of 
December 2012, the situation was improved. In 2013, two other independent 
cables are expected to land in Morocco: Glo1 and MainOne.

Bahrain
Since 2004 all restrictions on the number of individual licenses have been elimi-
nated. Operators are allowed the termination, landing, and establishment of 
international connectivity. Licenses foresee the obligation and right to connect to 
other licensed networks in Bahrain. Bahrain is the only country in the region to 
have followed a market structure and regulatory model similar to the European 
Union (EU). In 2010, a third mobile operator, STC, signed a dark-fiber leasing 
contract with GGCIA. In 2011, data and Internet operator 2Connect expanded 
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its presence to include Kuwait, Saudi Arabia, Qatar, and the United Arab 
Emirates also via the GCCIA regional fiber-cable system.

In Bahrain, the national regulator requires that wholesale access be made 
available at all network levels—international, domestic backhaul, and customer 
premises—at “internationally competitive” prices to encourage broadband take-
up for operators declared dominant.

Recently the Bahrain Internet Exchange (BIX) entered into a partnership with 
India’s Tata Communications in addition to four Middle Eastern telecommunica-
tions companies to build an international submarine cable Global Network 
(TGN) connecting the Gulf region directly to India and the rest of the world. 
BIX has received a government grant to bring in the new cable and will resell 
capacity to any operator.

map 3.4 international submarine cable connectivity in morocco

International gateways

Sea cables

Submarine stations Cable Owner Destination

Tetouan Tetouan Tepona Maroc Telecom Spain

SEA-ME-WE Maroc Telecom
and consortium

Europe

Kelibia Atlas offshore Maroc Telecom Spain
Ceuta (Spain enclave) Telefonica Telefonica Spain
Melilla (Spain enclave) Telefonica Telefonica Spain
Tangiers REE OPGW REE Spain
Casablanca MainOne African consortium Africa
Casablanca Glo-1 Glo (Nigeria) Africa-Europe

Terrestrial
Maroc Telecom gateways Algerian border Algeria Telecom

Mauritanian border Not open

Source: World Bank.
Note: OPGW = optical ground wire; REE = Red Electrica de Espana; SEA–ME–WE4 = South East Asia–Middle East–Western 
Europe 4 optical fiber submarine communications cable system.
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Conclusions
Despite abundant international connectivity, the limited competition in 
 international (and regional) connectivity has translated into high international 
charges for the region, as shown by the benchmarking of SkypeOut tariffs in the 
region (see table 3.3). Lack of competition and limited open access regulations 
pose significant constraints to the effective use of international and regional con-
nectivity infrastructure in most of the MENA countries, with potential adverse 
consequences on the affordability of broadband services to end users.

national Backbone and Backhaul infrastructure

Assuming that the constraints on the effective use of existing international 
 infrastructure in the MENA countries are alleviated through appropriate policy 
measures (as detailed in the Chapter 4), national backbone (including backhaul) 
infrastructure based on fiber-optic technologies could play an essential role in 
enabling the development of broadband access and maintenance of the quality 
standards in the provision of broadband services. In the absence of fiber backbone 

table 3.3 how ready are mena economies for affordable Broadband?

Economies

Fixed broadband 
market development 

stage

Mobile broadband 
market development 

stage

Competition in 
international 

submarine cable 
connectivity

SkypeOut 
rate (USc/

min) 

Algeria Emerging n.a. No 17.5
Iran, Islamic Rep. Emerging n.a. No 13.4
Iraq Emerging n.a. No 39
Djibouti Emerging Emerging No 39
Libya Emerging Emerging No 30.2
Yemen, Rep. Emerging Emerging No 21
Syrian Arab Republic Emerging Emerging No 39
Tunisia Emerging Emerging No 39.5
Morocco Emerging Emerging Yes 25.9
West Bank and Gaza Developing n.a. No 25
Egypt, Arab Rep. Emerging Developing No 15.2
Oman Developing Developing Yes 18.9
Kuwait Developing Developing No 13.2
Lebanon Developing Developing No 12.6
Jordan Developing Developing Yes 20.8
Saudi Arabia Developing Developing Yes 18.8
Qatar Developing Developing No 39
United Arab Emirates Developing Developing No 27.5
Bahrain Mature Mature Yes 25.5
MENA, Simple average n.a. n.a. n.a. 25.3
Competitive countries n.a. n.a. n.a. 21.9
Other countries n.a. n.a. n.a. 26.5

Source: Skype 2012. www.Skype.com/en/rates
Note: USc/min = US cents per minute; MENA = Middle East and North Africa; n.a. = not applicable.
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networks aggregating increasing data traffic and thereby reducing average costs, 
broadband services are unlikely to be commercially viable  anywhere other than 
in the major urban areas of a country.

Given the importance of backbone infrastructure to broadband sector devel-
opment, initiatives related to the deployment of national backbones have 
increasingly often become an integral part of the national broadband policies 
across the MENA region. Indeed, a national strategy for domestic backbone 
development has been defined in seven countries (Algeria, Jordan, Lebanon, 
Morocco, Oman, Qatar, and Saudi Arabia). In five countries (Jordan, Morocco, 
Oman, Qatar, and Saudi Arabia), open access to backbone infrastructure has 
been identified as a key element in the implementation of this strategy. Most 
often, national initiatives target the digital divide by bringing connectivity to the 
population groups and/or areas that are not attractive from the economic stand-
point (e.g., Algeria, Jordan, and Morocco). However, none of the policies adopted 
 systematically address the full set of issues facilitating backbone connectivity, 
including infrastructure deployment.

Lack of Holistic Approach to Expand National Infrastructure
In order to systematically address the issue of the availability of appropriate 
national backbone (including backhaul) infrastructure from the policy and 
 regulatory perspective, it is important to understand the options which operators 
should normally be given to enable expansion. These are essentially through 
(a) active infrastructure sharing, (b) passive infrastructure sharing, and/or 
(c) deployment of their own infrastructure (see table 3.4).

The first two options normally provide cheaper alternatives for increasing 
national backbone infrastructure and could be implemented more quickly, while 
the third option implies much higher costs and is time consuming taking into 
account the necessary procedures, such as obtaining construction permits, rights 
of way, and so on. All three options should be possible under the legal and regula-
tory framework.

A common constraint that prevents operators from benefitting (or fully ben-
efitting) from the options discussed above and effectively expanding the overall 
national backbone infrastructure is limited competition in supply of this capacity. 
Limited competition is caused by different factors, as shown in table 3.5. 
According to the operators, there are also difficulties with administrative 

table 3.4 options for expansion of national Backbone infrastructure

Options for expansion Description

1. Active infrastructure sharing Leasing of the capacity from backbone infrastructure provider
Among potential providers are incumbent operator and utility companies

2. Passive infrastructure sharing Leasing of ducts (where operator could deploy its own fiber cables) or leasing of 
dark fiber (which could be lit by own active equipment of the operator)

Among potential providers are incumbent operator and utility companies
3. Deployment of own 

infrastructure
Performance of civil works and laying down of own fiber infrastructure



76 Infrastructure Deployment and Developing Competition

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9

table 3.5 options for expansion of national Backbone infrastructure in selected countries

Country Options for expansion

Iraq The second and third alternatives to increase backbone capacity are not available, 
while the first option is limited to one company owing to a de jure monopoly at 
the national backbone level. The state-owned Iraqi Telecoms and Post Company 
(ITPC) is the only provider of backbone connectivity in the country.

Passive infrastructure sharing is not possible.
Deployment of backbone infrastructure is not possible.

Egypt, Arab Rep. All three alternatives to increase backbone capacity are available, while the first and 
second options are limited to one state-owned company. Telecom Egypt is the 
only provider of backbone connectivity.

Three main utility companies possess alternative infrastructure (ducts and/or fiber); 
however, their existing excess fiber capacity is not made available to licensed 
operators.

Morocco Backbone connectivity is being addressed by leveraging the second option, that is, 
passive infrastructure sharing, and the third, deployment of own infrastructure.

A law obliging licensed operators to share telecoms’ infrastructure was enacted 
in 2004. Three infrastructure operators provide backbone capacity: two utility 
companies (railways and electricity grids) and one passive infrastructure provider.

However, the two utility companies are bound by exclusive agreement with an 
alternative telecommunications operator: railways (Office Nationale des Chemins 
de Fer, ONCF) has an exclusive agreement with Méditel (30-year contract: 
2005–35); and electricity grids (Office National de l’Electricité et de l’Eau Potable, 
ONEE) with Wana-INWI.

ONCF’s and ONEE’s infrastructure have a different geographical coverage and 
complement each other; however, because of exclusive agreements, usage of 
each infrastructure is limited to one operator only. Therefore, neither of those two 
backbone networks would be available to a new entrant.

“The third provider of passive infrastructure is Finetis Maroc whose legal status and 
rights are currently not fully clarified. Its infrastructure has been deployed mainly 
on the land of the Morocco highway administration, Autoroutes du Maroc (ADM) 
and consists of a large capacity of fiber-optic cables (72 fiber pairs) to be leased 
as dark fiber to operators. Finetis Maroc also deployed infrastructure along other 
roads and metropolitan networks.

Tunisia Similar to Morocco, backbone connectivity is being addressed by leveraging the 
second option, that is, passive infrastructure sharing, and by the third, deployment 
of own infrastructure. Despite a number of alternative infrastructure providers, 
only one is proactive and open to any operators’ request.

Currently there are three major providers of alternative infrastructure: the Tunisian 
Electricity and Gas Company (STEG), the Tunisian Railways National Company 
(SNCFT), and Tunsie Autoroutes.

While STEG has deployed about 2,700 kilometers (km) of optical cables in its facilities 
to manage high voltage and extra high voltage distribution, despite various 
requests from other operators, STEG has not leased excess capacity.

Tunisie Autoroutes has placed three pipes to deploy optical fiber cables on about 
435 km of its highways. Despite the potential of this infrastructure, currently 
Tunisie Autoroutes has a conservative strategy and there is no installation of 
optical cables for its own use. 

SNCFT is the most advanced in its awareness and use of fiber infrastructure. The 
rail company already has a network based on synchronous transmission mode 
(STM)-16 to manage its own operations, and its strategy on use of its network 
is proactive and open to any operators’ request. In addition, it has extensive 
colocation facilities.

table continues next page
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table 3.5 options for expansion of national Backbone infrastructure in selected countries 
(continued)

Country Options for expansion

Jordan From a policy perspective, there are no impediments to the implementation and use 
of alternative infrastructure, and the utility networks have excess capacity that 
could be made available to licensed telecommunications operators and also for 
private networks. However, tariff regulation may be necessary to ensure that these 
resources are accessible at an economically feasible price.

The national energy supplier, National Electricity Power Company (NEPCO), has 
equipped a large number of its high voltage and extra high voltage lines with 
fiber-optic cables. This infrastructure covers most of the country and reaches 
most large and medium-size cities, as well as providing a metropolitan network 
in Amman. This infrastructure can be easily used for backhaul networks; however, 
current pricing of the network is not attractive to operators and requires tariff 
regulation.

For the utility’s own use and its ability to rent passive infrastructure without 
authorization, as well as for the implementation and use of alternative 
infrastructure and international gateways, the legal and regulatory framework 
provides no bottlenecks.

Jordan Telecom Group (JTG) has a backbone infrastructure covering a large part 
of the territory, and this infrastructure is available on a wholesale basis to other 
operators.

Sources: World Bank, STEG (Société Tunisienne de l’Electricité et du Gaz, Tunisian Electricity and Gas Company).
Note: For more information about the cases of Egypt, Jordan, Morocco, and Tunisia, see the appendix.

 procedures. Notably, countries facing constraints in expanding national backbone 
infrastructure also demonstrate a weaker performance in the broadband 
market.

Utility companies with their nationwide infrastructures have great potential 
to address competition in the supply of national backbone infrastructure to facili-
tate the first and second options, as shown by the case studies appended to this 
report. Optical fiber infrastructure is being built along nearly all of the networks 
of the utility companies for internal communications and network management 
purposes (other than commercial provision of capacity). Excessive fiber capacity 
could be leased to address the development of backbones; however, this oppor-
tunity is not yet being leveraged fully across the MENA region. A good example 
is Tunisian Railways National Company (SNCFT), which facilitates open access 
to its fiber infrastructure (see table 3.5) by allowing a mobile operator to install 
fiber infrastructure along the ducts of the railway. The Moroccan energy com-
pany, Office National de l’Electricité et de l’Eau Potable (ONEE), is leasing fiber 
to a licensed mobile operator, providing both national backbone and interna-
tional connectivity. The case studies in the appendix show the significance of the 
opportunity created by untapped fiber infrastructure from other utilities, where 
it can be an opportunity, and how to turn it into a real, value-added solution.

MENA countries have therefore the opportunity to leverage competition in 
provision of national backbone infrastructure through opening and facilitating 
access to the excess capacity of utility companies for telecommunications sector 
needs. A review of the licensing regimes, pricing, and open access frameworks as 
well as a rebuttal of exclusive agreements between utility companies and 
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operators are key to enabling the optimal benefit from fiber infrastructure that is 
already in place. This would need to be supported by strong policy will at the 
government level, as the activities of these utilities in the telecommunications 
sector would be subject to the legal and regulatory framework governing 
telecommunications.

However, the role that utility companies can potentially play in addressing the 
backbone connectivity issue in the MENA region goes beyond active and/or 
 passive sharing of existing fiber infrastructure. When the third option is 
 considered—deployment of own infrastructure—telecommunications operators 
can also benefit from synergies that arise from coordination of civil works with 
utility companies. Indeed, one of the often-cited reasons for investment shortfalls 
is high costs in the current difficult financial climate. For the deployment of util-
ity infrastructure, civil works are widely identified as the dominant cost in overall 
deployment costs and can constitute up to 80 percent of total costs of the project 
in telecommunications (WIK 2008; Caio 2008; Analysys Mason 2008). Given 
the massive investments being made to modernize infrastructure throughout the 
MENA region, partnerships between utilities and telecommunications operators 
would make it possible to maximize the benefits of tunneling works and ensure 
that fiber-optic cables can be installed alongside new utility infrastructure in a 
cost- and time-effective way to achieve a wider dissemination of broadband (See 
figure 3.2).

Frameworks for coordination of civil works are, however, rather an exception 
than a common practice across the MENA region. To date, the issue has been 
systematically addressed solely in Bahrain, but unfortunately the framework is 
limited to coordination of civil works between telecommunications operators 
only (see box 3.5). When supported by strong policy coordination and will at the 

Figure 3.2 synergies from Utilities’ investments: roads and Water Distribution/
sanitation in Jordan

Source: World Bank.
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government level, successful coordination of civil works between telecoms and 
other utilities would bring significant benefits to the MENA region.

Nevertheless, examples of volunteer partnerships between utility companies 
and telecommunications operators occur from time to time, proving that there 
could be a mutual benefit from joint infrastructure deployment. One of the most 
recent examples is a partnership between Oman’s state-owned utility company, 
Haya Water, and telecommunications operators. Under its ongoing water reuse 
project, Haya Water simultaneously covers tens of thousands of homes and 
offices across the Muscat Governorate of Oman and installs fiber-optic cables 
alongside its new pipelines. From the perspective of telecommunications 
 operators, such a synergy provides a highly cost-effective solution for telecom-
munications infrastructure deployment. From the perspective of the state, the 
synergy reduces the impact on the environment by avoiding a second round of 
construction work in the future. At the same time, the partnership is beneficial 
not only for backbone connectivity, but most importantly for the access part of 
the network, which, both in terms of time and financial resources, is considered 
the most costly part of network infrastructure deployment.

Government-Led Initiatives to Deploy National Backbone Infrastructure
In a number of instances, national policies in MENA are empowering the state 
to deploy infrastructure (see box 3.6). An often-quoted reason for that is the 
unsatisfactorily low pace of private investments. Governments in a number of 
countries, particularly in the Gulf, are increasingly taking the lead in bringing 
connectivity, aiming to leverage the promised benefits of broadband much 
sooner than the private sector could potentially ensure by itself.

Box 3.5 Joint infrastructure Deployment Framework in Bahrain

In December 2008, the Telecommunications Regulatory Authority (TRA) of Bahrain adopted a 
Guideline on Telecommunications Infrastructure Deployment (Guideline). The Guideline aims 
to facilitate the deployment of telecommunications network infrastructure through defining 
technical specifications and simplifying construction procedures. A joint infrastructure 
 deployment framework was part of the facilitation process.

According to the Guideline, “Telecommunications Infrastructure Providers are required to 
adopt joint infrastructure installation methods when more than one provider wishes to 
lay  telecommunications infrastructure at the same location and within a timeframe not 
exceeding one year from the date of notifying other providers of the intention of the first 
Telecommunications Infrastructure Provider’s intention to carry out infrastructure works.”

TRA is of the opinion that this method of joint work shall reduce the cost for constructing 
networks and shall help in effectively utilizing the available telecommunications corridor 
space.

Source: Telecommunications Regulatory Authority 2008.



80 Infrastructure Deployment and Developing Competition

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9

Public-private partnerships (PPPs) could provide a useful alternative in such 
a context to accelerate the rollout of backbone infrastructure and promote 
 affordable broadband access to all. PPPs refer to various types of long-term con-
tractual relationships between the authorities and the private sector for the 
design, execution, operation, maintenance, and financing of equipment or infra-
structure and/or the organization of services to the public. PPPs enable a 
 government to leverage the management skills of private enterprises, the produc-
tivity gains and cost savings that they can achieve, and the innovations that they 
can provide, with the prospect of releasing public finance for other projects.

When private investment cannot be guaranteed up front in the amount or the 
speed required, a PPP could serve as a catalyst for broadband rollout, but a clear 
exit strategy is required that states that public assets will be transferred to the 
private sector when a private sector player is ready to become involved. The 
experience of Jordan has shown that even in the case of socially oriented 
 connectivity initiatives aiming to achieve specific social inclusion goals and 
bridge the digital divide, the sunk costs related to the operation, maintenance, 
and expansion of national broadband networks (NBNs) are too high. Following 
that conclusion, Jordan’s draft national information and communications tech-
nology (ICT) strategy considers ways of eliminating operational costs and freeing 
up of public sector funds (see box 3.7).

access network connectivity

The access network (or local loop) provides the link between the domestic back-
bone network and the end users. Achieving widespread availability and use of 
broadband in MENA implies that appropriate access networks are in place to 
provide high-speed data connectivity above a minimum bandwidth. In terms of 
the broadband technology mix, mobile broadband access is predominantly mea-
sured by the number of broadband customers in the MENA region and is gener-
ally considered to have the greatest potential to ensure quick availability of 
broadband services in most of the countries.

Box 3.6 national infrastructure Deployment project in lebanon

In late 2010, Lebanon embarked on improving the status of its domestic fiber-optic backbone 
infrastructure by expanding the country’s fiber-optic network and linking it to telephone 
switchboards, thereby increasing the potential of high-speed data transmission for  households 
and businesses.

The project, led by Lebanon’s Ministry of Communications, invested around US$166 million 
in the incumbent fixed line operator’s domestic local Internet backbone, by completing a 
4400  kilometer (km) fiber-optic transmission network connecting all major locations in 
the  country. The Ministry of Communications announced the finalization of this project in 
April 2013.

Sources: World Bank; Ministry of Communications of Lebanon.
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However, despite the expected increased coverage of 4G technologies (with 
much higher data rates), the widespread availability of mobile broadband 
 technologies is unlikely to translate as rapidly into significantly higher mobile- 
originated data traffic. Mobile data14 was 7 percent of total Middle East and Africa 
(excluding South Africa) Internet Protocol (IP) traffic in 2012, and is forecast to 
be only 26 percent of total IP traffic in 2017.15 This suggests that fixed broadband 
technologies are likely to play a key role in sustaining the growth of data traffic 
because of the higher data rates offered (usage of demand-hungry applications as 
shown in figure 3.3, e.g., Internet video to personal computer (PC), Internet video 
to television (TV), video calling, and so on) as well as differences in consumption 
patterns. Mobile broadband, at least when it comes to mobile handsets and tab-
lets, is highly personalized, that is, linked to “one person Internet connection,” 
while in the case of fixed broadband, the connection is mostly dedicated to  heavy 
usage and is not so personalized as the typical home fixed connection (as well as 
the device itself), which is used by all family  members. In 2012, the amount of 
global traffic (web and data) generated from mobile networks was small in com-
parison to global traffic (web and data) generated from fixed connections (about 
3 percent of fixed traffic): this portion of traffic generated from mobile networks 
will increase dramatically in the coming years; however, it will still represent 
about 14 percent of fixed traffic in 2017 (see table 3.6).

Taking a forward-looking view, most experts agree that fixed and mobile 
broadband technologies will complement each other in the future (see  figure 3.4), 
with a mix that will depend heavily on the type of area served (metro, urban, 
suburban, rural): 

•	 At one extreme, in rural areas, fixed technologies will tend to be less developed 
than mobile technologies.

•	 At the other extreme, in metro/urban areas, new, more complementary 
 architectures will emerge with mobile technologies offloading onto fixed 

Box 3.7 Jordan’s national Broadband network

Jordan deployed and launched its first national broadband network (NBN) in 2004, aiming to 
connect eight universities (university broadband network). This project was followed by a 
school broadband network, a secured government network, and a medical entities network. 
Future plans are being studied to utilize the network to support the business sector in Jordan.

With sunk costs related to operation, maintenance, and expansion of the network proving 
to be too high, the draft national information and communications technology (ICT) strategy 
is exploring possible solutions, including the transfer of NBN as a whole or operational usage 
of the NBN by the private sector for exploitation. It is foreseen that a potential partial or com-
plete handover to the private sector will  eliminate operational costs and will free up public 
sector funds.

Source: Draft Jordan ICT strategy 2013.
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Figure 3.3 Global consumer internet video traffic
Exabytes per month

Source: Cisco VNI 2013.
Note: The percentage within parentheses next to the legend denotes the relative traffic shares in 2012 and 
2017, respectively. CAGR = compound annual growth rate; IP = Internet Protocol.
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table 3.6 Global consumer Web, email, and Data traffic, 2012–17

By type (PB per 
month) 2012 2013 2014 2015 2016 2017

CAGR, 2012–17
(%)

Fixed internet 31,339 39,295 47,987 57,609 68,878 81,818 21
Mobile data 885 1,578 2,798 4,704 7,437 11,157 66

Source: Cisco VNI 2013.
Note: Mobile includes Internet traffic that travels over second generation (2G), third generation (3G), and fourth generation 
(4G) of mobile access technologies. CAGR = compound annual growth rate; PB = petabytes.

technologies via WLAN products IEEE 802.11 standards (WiFi) and signifi-
cant traffic generated by tablets and smartphones.

In an ideal situation, the supply of infrastructure should go hand in hand with 
the utilization of the infrastructure constructed. However, in reality this is not 
always the case in MENA, and the gap can sometimes be significant depending 
on the subregion and/or the broadband technology. The following sections exam-
ine in more detail the current status of access networks in MENA, focusing on: 
(a) 3G and 4G technologies; (b) DSL technologies; and (c) fiber in the local loop.

3G and 4G Technologies
The introduction of mobile broadband (3G and 4G) in the MENA region 
enabled a rapid development of broadband access, providing the first form of 
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competition in a broadband market largely dominated by xDSL offered by 
incumbent fixed operators. However, the MENA region shows a relatively 
 heterogeneous landscape in mobile broadband penetration (see table 3.7):

•	 The Gulf countries show the highest penetration for mobile broadband 
(64.8 percent), and this is also the sole subregion in MENA where 4G was 
launched before December 2012 (Oman, Saudi Arabia, Kuwait, and the 
United Arab Emirates). In 2013 commercial 4G services were also launched in 
Qatar and Bahrain. There are at least two 3G operators in each country, caus-
ing vibrant competition which led 36.08 percent of the mobile customer base 
to migrate to broadband offers. However, more harmonized spectrum alloca-
tion arrangements may be needed to foster further development of mobile 
broadband.

•	 The North African countries show an average penetration for mobile broad-
band (only 3G at the time of writing) of 18.99 percent. This is partly 
explained by Algeria not yet having awarded 3G licenses. With the exception 
of Egypt (which resembles the Gulf countries), the North African countries 
still have significant growth potential, as only 15.34 percent of mobile cus-
tomers have migrated to broadband. Competition has not yet shown its full 
impact on mobile penetration in Morocco (10.14 percent and three opera-
tors), and Tunisia (5.10 percent and three operators), but mobile broadband 
is quickly on the rise in these two countries as well, and they are expected to 
bridge the gap with Egypt in the next few years.

•	 By contrast, the Mashreq countries show a lower penetration of mobile broad-
band (14.04 percent), which is largely explained by economies that have not 
yet awarded 3G licenses (the West Bank and Gaza) or have only awarded one 

Figure 3.4 complementary Fixed and mobile architectures

Source: Adopted from Blair 2012. 
Note: PC = personal computer; Wi-Fi = WLAN products IEEE 802.11 standards.
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table 3.7 mobile Broadband connections per technology in mena subregions, December 2012

Country

Mobile broadband 
technologies 

(3G/4G) 
penetration per 100 

inhabitants (%)

Mobile telephony 
penetration per 
100 inhabitants 

(%)

Portion of mobile 
broadband subscriptions 

within total mobile 
telephony subscriptions 

(%)
Number of 3G/4G 

operators

North African countries
Morocco 10.14 121 8.39 3
Algeria 0 104 0.00 0
Tunisia 5.10 124 4.10 3
Libya 23.35 143 16.30 2
Egypt, Arab Rep. 56.37 118 47.91 3
Simple Average 18.99 122 15.34 Not applicable
Weighted Average for North 

African countries 30.9 117 26.05 Not applicable

Mashreq countries
Lebanon 26.65 89 29.92 2
Syrian Arab Republic 4.33 63 6.86 2
West Bank and Gaza 0 87 0.00 0
Iran, Islamic Rep. 0.05 126 0.04 1
Iraq 0.49 90 0.55 1
Jordan 52.69 147 35.96 3
Simple Average 14.04 100 12.22
Weighted Average for 

Mashreq countries 3.84 107 3.59 Not applicable

Gulf countries
Bahrain 74.24 155 47.88 3
Kuwait 67.78 209 32.46 3/3
Oman 56.95 185 30.71 2/2
Qatar 64.44 172 37.53 2
Saudi Arabia 55.89 203 27.53 3/3
United Arab Emirates 69.23 171 40.38 2/1
Simple Average 64.76 183 36.08 Not applicable
Weighted Average for Gulf 

countries 59.95 194 31.33 Not applicable

Other countries
Yemen, Rep. 1.82 51 3.56 1
Djibouti 2.22 24 9.29 1
Simple Average 2.02 38 6.42
Weighted Average for Yemen, 

Rep.; and Djibouti 1.83 50 3.76 Not applicable
Simple average for MENA 30.09 125 19.97 Not applicable
Weighted Average for MENA 22.2 118 16.75 Not applicable

Sources: World Bank analysis based on data from TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
August 2013); number of 3G/4G operators: Global System for Mobile Communications Association (GSMA) Intelligence (data retrieved August 
2013).
Note: 3G = third generation of mobile telecommunications technology; 4G = fourth generation of mobile telecommunications technology; 
MENA = Middle East and North Africa.
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(the Islamic Republic of Iran, Iraq). Remarkably, Jordan and Lebanon show 
 penetration of the mobile customer base close to those of some Gulf countries 
such as Oman or Saudi Arabia. In Mashreq, subregion 4G services were 
launched only in Lebanon at the beginning of 2013.

•	 The Republic of Yemen and Djibouti show almost no mobile broadband 
 penetration (2.02 percent), 3G being provided by one operator. Weak compe-
tition also resulted in only 3.74 percent of mobile customers taking up broad-
band offers.

The rapid expansion of the mobile broadband in the Gulf is fueled to a great 
extent by the availability of purchasing power needed to purchase smart phones 
and other access devices (such as tablets), even if those handsets are generally 
subsidized by mobile operators. As a consequence, all other things being equal, if 
the countries in North Africa and the Mashreq implement the same policies as 
in the Gulf, the natural reduction in prices of access devices will make the growth 
of the mobile broadband more affordable for the consumer. Given the growing 
youth population, which is the most active in mobile data usage (see box 3.8), it 
is of paramount importance that the huge potential to deliver mobile broadband 
access, which derives from high penetration and coverage of mobile telephony 
networks, be unlocked in MENA.

Taking into account encouraging preconditions for the fast take-up of mobile 
broadband services in the region (also those related to demographic patterns of 
MENA mentioned above), enabling the potential of mobile broadband and its 
further development depends almost entirely on spectrum management policy 
in each country. It is widely considered that the ideal combination of spectrum 
for mobile broadband is the association of  lower-frequency bands offering good 
long-distance propagation (bands below 1 gigahertz [GHz]) and higher bands 
offering high data rates and large bandwidths (around 2 GHz).

For instance, effective management of frequencies resulted from switchover 
from analog to digital television broadcasting, that is, the digital dividend (see 
box 3.9) is considered to be a unique opportunity to accommodate the 
 accelerating growth in mobile broadband services, in particular in terms of 
 coverage, because it opens the possibility to use lower-frequency bands.

Most countries in MENA have now established a digital switchover date and 
are in the process of, or have already finalized the process of switchover 
(see table 3.8).

The timely release of spectrum is not the only important spectrum matter. 
Inappropriate management of other issues such as international harmonization or 
fragmented allocations may represent barriers for mobile broadband develop-
ment. International harmonization is important to ensure that new devices, 
which are being developed around the world (such as tablets, smart phones, 
ultrabooks, and so on), are able to work. Failure to harmonize spectrum may lead 
to a situation where a country may be forced to use higher-cost, generic, and less-
convenient devices. Fragmented (not paired) allocations prevent the deployment 
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Box 3.8 Broadband Usage patterns in the Youth population

According to forecasts for 2015–20, the 15–24 age group will amount to about 18 percent of 
the MENA population (see figure B3.8.1).

Statistics of Facebook usage patterns per age group show that the 16–24 age group 
accounts for between 36 percent (Saudi Arabia) and 50 percent (Egypt) of all registered users 
as of September 2012, which implies that mobile networks will be increasingly used for mobile 
social networking (see figure B3.8.2).

Ofcom confirms that the 16–24 age group are the most active users of data with a signifi-
cant share of downloaded audio/music, social networking, and TV/films on demand 
(See  figure B3.8.3).

Figure B3.8.1 population Distribution in mena
Percent

Source: Grail Research based on World Bank and United Nations data.
Note: 2015 and 2020 are estimates.
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of different LTE modes Frequency Division Duplex (FDD) and Time Division 
Duplex (TDD), which is important to develop full LTE potential.

Usually absent medium- and long-term spectrum management planning 
coupled with long and nontransparent spectrum allocation procedures are 
among administrative concerns that impede the take-up of mobile broadband in 
the region.

Figure B3.8.2 User age Distribution on Facebook in egypt and saudi arabia

Source: Arab ICT Index Report 2012, based on data from Socialbakers.
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Figure B3.8.3 proportion of mobile phone Use, by age and activity

Source: Ofcom.
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At the time of writing, seven countries in MENA had introduced 4G licenses 
(out them four countries introduced 4G before and of December 2012; see 
table 3.9). One important element in the move from 3G to 4G will be the 
 availability of mobile broadband-enabled devices. Most 4G phones currently 
available are the LTE-equipped versions of highly priced 3G devices, such as the 
Samsung Galaxy S3, or the Apple iPhone 5. As a consequence, the price of 
devices is expected to be a strong deterrent to the development of 4G in 
the MENA region. Countries in the Gulf will see faster deployment of 4G since 
there are more high-income consumers in the subregion who can afford these 
devices. The evolution of consumer device prices in the next few years will there-
fore be a key determinant in the transition from 3G to 4G in MENA.

Box 3.9 the Digital Dividend

The Digital Dividend is the spectrum that is freed up after analog television broadcasting 
switches to digital transmission. Digital television uses spectrum far more efficiently than 
 analog television and allows excess spectrum to be released for other services. Governments 
around the world have benefited from releasing part of this spectrum to mobile broadband.

The Digital Dividend spectrum is ideal for mobile broadband because it is at a lower 
 frequency than the current mobile broadband spectrum and requires fewer base stations to 
cover the same geographic area. This lowers deployment costs and allows operators to pro-
vide broader, more affordable rural coverage.

The Geneva (GE-06) Agreement set 17 June 2015 as the date after which countries may use 
frequencies currently assigned for analog television transmission for digital services,  without 
being required to protect the analog services of neighboring countries against interference. 
This date is generally considered to be an internationally mandated analog switch-off date 
(at minimum along national borders).

Some regions have foreseen an earlier analog switch-off date. For instance, the European 
Commission recommended that digital switchover should be completed by 1 January 2012.

Sources: GSMA 2011; The Geneva 2006 (GE-06) Agreement; European Commission, Recommendation 2009/848/EC; Digital 
Terrestrial Television Action Group 2008.

table 3.8 Digital switchover across the mena region

Year Countries

2012 Qatar, Saudi Arabia 
2013 Bahrain, United Arab Emirates
2014 Algeria, Syrian Arab Republic
2015 Egypt, Arab Rep.; Iran, Islamic Rep.; Jordan; Kuwait; Lebanon; Libya; Morocco; Oman; Tunisia; 

Yemen, Rep.

Sources: https://itunews.itu.int/En/2346-Switching-from-analogue-to-digital-television.note.aspx; https://en.wikipedia.org 
/ wiki/Digital_switchover.
Note: MENA = Middle East and North Africa.
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DSL Technologies
The MENA region shows a relatively different technology mix for fixed 
 broadband at the subregional level (see figure 3.5):

•	 North African countries mainly offer wireline connections, using traditional 
copper lines of the telephone network equipped with xDSL technology (~96 
percent of total), with some limited trials of fiber-to-the-x (FTTx) (~1 percent 
of total). Wireless connections using WiMax are negligible.

•	 The Republic of Yemen and Djibouti show a mix similar to North African 
countries in terms of xDSL (94 percent of total), and a negligible number of 
wireless connections using WiMax. So far there have been no trials with FTTx.

•	 By contrast, the Mashreq countries show less dominance of xDSL technology 
(~70 percent of total) and a more significant offer of wireless connections 
using WiMax (~27 percent of total). There have been limited trials with FTTx.

•	 The Gulf countries have moved into higher data rate fixed broadband tech-
nologies, with FTTx accounting for ~25 percent of the total. xDSL technology 
still dominates (~61 percent of total), alongside some wireless connections 
using WiMax (14 percent of total).

More than 70 percent of fixed broadband connections in all the MENA coun-
tries are provided with xDSL technologies, with the remarkable exceptions of 
Iraq (xDSL not yet launched), Bahrain (nearly 70 percent of fixed broadband 
connections provided with WiMax technology), and the United Arab Emirates 
(nearly 70 percent of fixed broadband connections provided with FTTx technol-
ogy) (see figure 3.6).

table 3.9 launch of 4G services in the mena region, september 2011–December 2012

Launch date Country Operator Technology/Frequency, MHz

September 2011 Saudi Arabia Zain LTE/1800
September 2011 Saudi Arabia STC (Saudi Telecom) TD-LTE/2300
September 2011 Saudi Arabia Mobily (Elisalat) TD-LTE/2600
September 2011 United Arab Emirates Elisalat LTE/1800/2600
December 2011 Kuwait Viva (KTC) LTE/1800
February 2012 Oman Nawras (Ooredoo) LTE/1800
June 2012 United Arab Emirates DU LTE/1800
July 2012 Oman Omantel TD-LTE/2300
November 2012 Kuwait Zain LTE/1800
December 2012 Oman Omantel LTE/1800

Source: GSMA Intelligence (data retrieved in August 2013).
Note: Sorted by launch date. In February 2013, Batelco launched first commercial LTE (1800 MHz) mobile broadband service 
in Bahrain. In April 2013, Zain launched the second LTE (1800 MHz) network in Bahrain. In June 2013, Wataniya Telecom 
(Ooredoo) became the third 4G operator in Kuwait (LTE, 1800 MHz). In May 2013, both Alfa (Orascom Telecom Media and 
Technology [OTMT]) and Touch (Zain) launched 4G services in Lebanon. Ooredoo started provision of 4G services (LTE, 
800/2600 MHz) in April 2013 in Qatar. 4G = fourth generation of mobile telecommunications technology; MHz = megahertz;  
KTC ; LTE = long-term evolution; MENA = Middle East and North Africa; STC = Saudi Telecom Company; TD-LTE = .



90 Infrastructure Deployment and Developing Competition

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9

The competition dynamic in the broadband market is significantly impacted 
by the existence of such inter-platform competition, either on the basis of 
WiMax technologies (e.g., Bahrain, Jordan) or via FTTx technologies (the United 
Arab Emirates) providing alternative broadband access to the traditional copper 
line telephone network equipped with xDSL technology. The market share of 
incumbent fixed operators tends to be much lower in countries with vibrant 
infrastructure-based competition (see figure 3.7).

In other countries, where the market share of incumbent fixed operators is 
high, it is generally the case that intra-platform competition is either nonexistent 
(7 out of 19 countries’ markets still operate under a monopoly regime) or do not 
function properly. Intra-platform competition takes place when competitors can 
access the traditional copper line telephone network of incumbent fixed 
 operators through regulated wholesale broadband offers, such as bitstream or 
local loop unbundling (LLU) (see box 3.10).

The number of xDSL connections is still growing 20 percent annually in 12 
out of 19 MENA countries (60 percent of all incremental fixed broadband sub-
scriptions are xDSL), showing a clear demand for more broadband in the areas 
where the traditional copper line telephone network is deployed (see figure 3.8). 
These are predominantly metropolitan and urban areas with some suburban ones.

Figure 3.5 Distribution of Fixed Broadband Connections per Technology in 
Four MENA Subregions, December 2012
Percent

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retreived 
March–May 2013).
Note: MENA = Middle East and North Africa. Other refers to dial-up and satellite connections.
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However, there appears to be a significant remaining growth potential to 
reach the best practice average, which is around 55–56 percent of telephone lines 
equipped with asymmetric digital subscriber lines (ADSLs) in EU. In Jordan and 
Morocco, around 50 percent of the lines are equipped, in Tunisia around 45 per-
cent, but in Egypt only 20 percent.16

Given the rapid urbanization of the region, it is of paramount importance that 
the xDSL potential be fully unleashed: on average, MENA countries were 
65 percent rural in 1960 but 65 percent urban in 2007.17 The 3 percent of 
MENA’s surface area that is densely populated is home to 92 percent of the 
population, with a population density of over 50 persons per km2. Despite a quite 
diverse situation at the national level in terms of availability of computers/laptops 
or other devices (see table 3.10), users tend to be more equipped in urban areas.

Fiber in the Local Loop
Even if FTTx is most developed in the Gulf countries, efforts to develop this 
technology are taking place throughout the whole MENA region. Nevertheless, 
the level of penetration (number of customers or homes passed) is low (see 
table 3.11). This significant gap between the supply and usage of FTTx access 

Figure 3.6 Distribution of Fixed Broadband connections per technology in 
mena, December 2012

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved August 
2013).
Note: Distribution per technology for Oman is not available. In the case of the Republic of Yemen, the total 
number of fixed broadband subscribers, WiMax subscribers, and subscribers to other technologies are known 
and the assumption was made that the remainder of the fixed connections are being supplied over xDSL.
FTTx = fiber-to-the-x; LAN = local area network; MENA = Middle East and North Africa; WiMax = Worldwide 
Interoperability for Microwave Access; xDSL = digital subscriber line (of any type).
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Figure 3.7 Fixed Broadband market shares of incumbent operators in mena, 
December 2012

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retreieved 
March–May 2013).
Note: Information is not available for the Islamic Republic of Iran and Iraq. MENA = Middle East and 
North Africa.
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Box 3.10 ladder of investment and regulated Wholesale Broadband offers

In the telecommunications sector, the “ladder of investment” (Cave 2006) refers to a regulatory 
approach that aims to reconcile service-based competition (where entrants lease access to 
incumbents’ facilities) and facilities-based competition (where they build their own infrastruc-
ture). What is the thinking behind this approach? By setting low wholesale DSL regulated 
prices, the regulator encourages service-based competition. Then, once entrants have built a 
customer base and gained market information, they can move up “the ladder of investment” 
and invest in their own facilities. The regulator should then increase the access price in order to 
encourage entrants to climb up to the next rung, that is, invest in national backbone infra-
structure through the use of bitstream and invest in regional infrastructure through local loop 
unbundling (LLU). Ultimately entrants could develop their own access network, with full 
 facilities-based competition (see figure B3.10.1).

LLU: The LLU product is a set of basic and ancillary services provided by the incumbent to 
other licensed operators (OLOs) so that they can connect their active exchange equipment 
and core network to the incumbent’s copper access network. These basic and ancillary ser-
vices are: provision of a twisted metallic path facility (the copper access network) or access to 

box continues next page
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the high frequencies of the copper loop in the case of shared access, provision, and installation 
of jumpers, provision and installation of tie cables, provision of colocation space (in the form 
of  a dedicated colocation room, co-mingling, etc.) and associated services (power, air 
 conditioning, access to the site, etc.), and provision of backhaul.

Bitstream access: This is where the incumbent installs a high-speed access link to the cus-
tomer’s premises (e.g., by installing its preferred asymmetric digital subscriber line [ADSL]  

box continues next page

Box 3.10 ladder of investment and regulated Wholesale Broadband offers (continued)

Figure B3.10.1 investment ladder and optimal Broadband regulatory model

Source: TRA Bahrain, Dominance Determination 1 of 2009 in Wholesale Broadband Markets, September 14, 2009; ERG, Bitstream Access 
Consultation Document, July 14, 2003; Implementing the ladder of investment regulation: The case of broadband in France, Forum on 
Telecommunication Regulation in Africa FTRA-2007; “Infrastructure sharing: regulatory challenges,” Jérôme Bezzina, ARCEP, June 6–7, 2007.
DSLAM = ; FTTX = fiber-to-the-x; LLU = local loop unbundling; WLL = ; xplay = .
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equipment and configuration in its local access network) and then makes this access link avail-
able to third parties to enable them to provide high-speed services to customers. The incum-
bent may also provide transmission  services to its competitors to carry traffic to a “higher” level 
in the network hierarchy where new entrants may already have a point of presence (e.g., tran-
sit switch location). The bitstream product may be defined as the provision of transmission 
capacity (upward/downward  channels may be asymmetric) between an end user connected 
to a telephone connection and the point of interconnection available to the new entrant.

Wholesale DSL: This is where a new entrant receives and sells to end users—with no pos-
sibility of value-added features to the DSL part of the service—a product that is  commercially 
similar to the DSL product provided by the incumbent to its own retail  customers,  irrespective 
of the Internet service provider (ISP) service that may be packaged with it. In this case, the 
incumbent is in control of the technical parameters of the service, thus defining the features/
profile of the end user product. The ISP buys the end-to-end link provided by the incumbent 
and markets the product to the end user without being able (either contractually allowed or 
technically  capable) to change the product, whereas the access service is managed by the 
incumbent.

Source: Kelly and Rossotto 2012.

Box 3.10 Ladder of Investment and Regulated Wholesale Broadband Offers (continued)

Figure 3.8 Growth in Fixed Broadband Connections per Technology in MENA, 
December 2011–December 2012

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
March–May, 2013).
Note: MENA = Middle East and North Africa.
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table 3.10 penetration of pcs and internet User–to–pc ratio in the mena region, 2011

Economies
Computer-

installed base
Penetration of 

PCs (%)
Internet user–to–PC 

ratio

North African countries
Morocco 3,045,939 9.40 4.18
Algeria 3,763,607 10.14 2.06
Tunisia 1,272,643 11.86 2.70
Libya 892,601 14.88 1.52
Egypt, Arab Rep. 5,878,810 7.23 3.69
Simple average Not applicable 10.7 2.83
Average (weighted for penetration) for 

North African countries Not applicable 8.86 3.29

Mashreq economies
Lebanon 910,965 21.57 1.90
Syrian Arab Republic 1,819,690 8.51 2.81
West Bank Gaza 396,770 9.38 3.23
Iran, Islamic Rep.
Iraq 2,545,761 7.58 2.16
Jordan 1,108,866 17.74 1.97
Simple average Not applicable 12.96 2.41
Average (weighted for penetration) for 

Mashreq countries Not applicable 9.76 2.39

Gulf economies
Bahrain 469,360 35.65 1.53
Kuwait 1,305,955 35.32 1.42
Oman 551,714 19.29 2.08
Qatar 798,715 46.77 1.07
Saudi Arabia 8,098,276 28.54 1.68
United Arab Emirates 3,862,177 45.47 1.18
Simple average Not applicable 35.17 1.49
Average (weighted for penetration) for 

Gulf countries Not applicable 32.33 1.57

Other countries
Yemen, Rep. 938,623 3.86 3.55
Djibouti Not available Not available Not available
Simple average Not applicable 3.86 3.55
Average (weighted for penetration) for 

Yemen, Rep.; and Djibouti Not applicable 3.86 3.55
Simple average for MENA Not applicable 19.6 2.28
Weighted average for MENA Not applicable 12.10 2.86

Source: Madar Research and Development 2012.
Note: MENA = Middle East and North Africa; PC = personal computer.
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table 3.11 evolution of Ftth/B in mena subregions

Economies

Number of homes 
passed by FTT/B 

(thousands)
Y-o-Y 

growth 
(%)

FTTH/B subscribers 
(thousands)

Y-o-Y 
growth 

(%)2010 2011 2010 2011

North African economies
Morocco 0.1 0.1 67 0.1 0.1 67
Algeria 3 20 567 0.2 0.6 200
Tunisia 3.2 5 56 0.5 1.2 122
Libya — — — — — —
Egypt, Arab Rep. 55.3 57.3 4 3.3 4.9 48
Simple average 15.4 20.6 173.5 1.03 1.7 109.3

Weighted average for North 
African countries 28.7 33.7 148.4 1.75 2.7 91.4

Mashreq economies
Lebanon 4.7 5 6 0.4 0.5 21
Syria 0.8 1.2 50 0.1 0.4 300
West Bank and Gaza — — — — — —
Iran, Islamic Rep. — — — — — —
Iraq 2.5 8 220 0.2 0.6 250
Jordan 2 2.6 32 0.4 0.6 44
Simple average 2.5 4.2 77 0.3 0.53 153.8

Weighted average for 
Mashreq countries 2.02 5.02 131.8 0.2 0.53 232.4

Gulf economies
Bahrain 7.9 10.1 27 2.5 3.1 23
Kuwait 65 80.7 24 4.6 5.4 16
Oman 7.7 10.1 31 0.4 1.6 366
Qatar 13.3 77.7 486 4.9 6.1 25
Saudi Arabia 29.5 115.2 290 5.8 35.4 510
United Arab Emirates 985.7 1186.8 20 301 445.2 48
Simple average 184.6 246.8 146.3 53.2 82.8 164.7
Average for Gulf countries: 201.5 293.9 204.2 58.3 102.4 347.3

Other countries
Yemen, Rep. — — — — — —
Djibouti — — — — — —
Weighted average for 

Yemen, Rep. and Djibouti — — — — — —
Simple average for MENA 84.3 112.8 134.3 23.2 36.1 145.7
Weighted average for MENA 51.9 71.5 154 11.08 19.3 169.2

Source: Pyramid Research 2012, Powerpoint presentation on “Middle East and Africa Market Panorama: FTTH/B Deployments 
for FTTH Council MENA.”
Note: For Libya, West Bank and Gaza, the Islamic Republic of Iran, the Republic of Yemen, and Djibouti information is not 
available. Those countries were not included into calculation of Averages. — = not available; FTTH/IB = fiber-to-the-home/
building; Y-o-Y = year-on-year. 
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technology creates the risk that investments made to deploy fiber optics in the 
access network may not be profitable and therefore sustainable in the long term. 
This could have an adverse effect on the development of fiber lines in new hous-
ing areas, with a high potential for residential broadband.

notes

 1. Cisco, Visual Networking Index. http://www.cisco.com/web/solutions/sp/vni/vni 
_forecast_highlights/index.html.

 2. New technologies such as Fiber-to-the-Tower and small cell wireless backhaul are 
being rolled out to address the rapidly expanding 3G networks.

 3. They are commonly known as the fiber-to-the-x (FTTx) family that includes 
 fiber-to-the-building or basement (FTTB), fiber-to-the-Premises (FTTP), fiber-to-
the-Desk (FTTD), fiber-to-the-Curb (FTTC), and fiber-to-the-Node (FTTN). These 
methods all bring data closer to the end user by optical fiber. The differences 
between them are mostly to do with just how close to the end user the delivery by 
fiber comes.

 4. Some mobility support was added in 2005.

 5. Roaming refers to the continued broadband service received when a customer travels 
outside the geographical coverage of their home network thanks to cooperative agree-
ments between a customer’s service provider and other mobile broadband operators 
(nationally or internationally).

 6. Jeddah–Amman–Damascus–Istanbul (JADI) Link. The JADI Link is a fiber-optic 
cable connecting Jeddah (Saudi Arabia), Amman (Jordan), Damascus (Syria), and 
Istanbul (Turkey) with a total of 2,530 kilometers of fiber-optic line. Under the JADI 
Link construction and maintenance agreement signed on 16 June 2010, the four 
operators (one per country along the route) performed the necessary physical connec-
tion on the national main fiber-optic backbones within their borders to make a 
200 gigabits per second (Gbps) capacity extension based on dense wavelength divi-
sion multiplexing (DWDM) technology.

 7. Regional Cable Network (RCN). With a round-trip route of 7,750 km (3,875 km in 
radial length), the RCN system connects Fujairah (United Arab Emirates) to Istanbul 
(Turkey), passing through Riyad (Saudi Arabia), Amman (Jordan), and Tartus 
(Syria). The RCN system, based on DWDM technology, has a 1.2 terabits per second 
(Tbps) (30 * 40 Gbps) carrying capacity.

 8. Europe–Persia Express Gateway (EPEG). With a length of 10,000 km, of which about 
9,500 km is a terrestrial fiber cable, the EPEG system connects Barka (Oman) to 
Frankfurt (Germany), passing through Jask (the Islamic Republic of Iran) and Baku/
Rostov (Russia). The EPEG, based on DWDM technology, has a 12.8 Tbps carrying 
capacity with an initial capacity of 54 * 10 Gbps.

 9. Submarine cables in the Mediterranean–Red Sea corridor can be affected by earth-
quakes and tremors that are fairly common in this area.

 10. In the mid-1990s, the countries of the Arab Maghreb Union (Algeria, Libya, 
Mauritania, Morocco, and Tunisia) decided to set up a fiber-optic network linking the 
member countries except for Mauritania which refused to take part in the project. 
The realization of the network and its operation were entrusted to incumbent opera-
tors in each country.
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 11. See Programme for Infrastructure Development in Africa (PIDA), ICT Phase III, 
p. 107.

 12. In 2008, the cable consisted of 48 fibers, of which 12 fibers were reserved for electrical 
power uses and 36 could be used for future applications.

 13. This refers to the Europe-India Gateway (EIG) project, valued at US$700 million, for 
the construction of an international broadband fiber-optic submarine cable extending 
from the United Kingdom to India and passing through Oman.

 14. Mobile data: includes mobile data and Internet traffic generated by handsets,  notebook 
cards, and mobile broadband gateways.

 15. Cisco, Visual Networking Index, http://www.cisco.com/web/solutions/sp/vni 
/vni _forecast_highlights/index.html.

 16. The broadband market in Egypt also struggles with the problem of illegal line 
sharing, which is mainly caused by grey markets of service and resale providers. 
See Appendix A for more details.

 17. Poor Places, Thriving People, World Bank. http://go.worldbank.org/0L6QPD2M10.
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Recommendations to Accelerate 
the Development of Broadband 
Infrastructure

The experience of the past decade has clearly shown that competition, and in 
particular facilities-based competition, is the most important driving force for 
accelerated and sustainable telecommunications market development together 
with the set-up of independent regulatory authorities. Competition enables pri-
vate investment, incentivizes operators to be more efficient, and, as a result, 
ensures maximum benefits for end users both in terms of quality and prices 
(Broadband Commission 2012). Reforms towards competitive mobile commu-
nications markets allowed developing and emerging countries to reach levels of 
penetration similar to those of high-income countries in a short period of time.

In terms of market structure, most advanced telecommunications markets 
have eliminated all entry barriers, allowing as many operators as the market can 
sustain to compete. In all of the countries of the European Union (EU), for 
example, this crucial step was achieved through the 1998 liberalization directive. 
Countries in Eastern Europe have also implemented this policy as part of their 
accession process.

In the Middle East and Africa (MENA), however, only Bahrain and Jordan have 
implemented a policy of full liberalization in telecommunications (see figure 4.1). 
All other countries have a limit on the number of licensed operators. For example, 
in Tunisia, the government is obliged by law to go through an open and competi-
tive tender process whenever it decides to award a new telecommunications 
license. While this approach has merits in case of scarce resources (e.g., the radio 
spectrum), it also offers the opportunity to the government to play an active role 
in deciding the number of competitors in the market, and the market itself. There 
is therefore a need to finalize this first phase of sector reforms in order to fully 
implement a model based on low barriers to entry, multiple technological options, 
and competition, in particular in countries with monopolies or duopolies.

With respect to broadband, the key factors limiting its development in most 
countries of the MENA region are lack of effective competition and lack of 

c h a p t e r  4
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appropriate regulation and/or frameworks to deploy over the territory and/or 
fully utilize infrastructure where it already exists.

From the supply side,1 a holistic approach combining the four following stra-
tegic policy measures would enable the countries in the region to accelerate 
broadband development by providing investors appropriate predictability on the 
policy and regulatory regime and a reasonable expectation that they will recover 
their costs and make a return on their capital:

•	 Promote facilities-based competition; 
•	 Address underserved areas of the country; 
•	 Introduce new models of infrastructure supply; and
•	 Implement measures to decrease deployment costs.

The promotion of facilities-based competition will lead to the development of 
broadband infrastructure in commercially attractive areas of the country (see 
figure 4.2). In the remaining underserved areas, an approach to infrastructure 
development that leverages public resources should be considered to avoid a 
digital divide. However, specific criteria for government intervention will need to 
be established to prevent crowding out private sector investment.2
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Figure 4.1 liberalization of the telecommunications sector in Bahrain

Source: Kingdom of Bahrain, Telecommunications Regulatory Authority, Telecommunications Liberalization Plan, available at 
http://www.tra.org.bh/EN/marketLib.aspx.
Note: WiMax = Worldwide Interoperability for Microwave Access.
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Governments should also proactively foster initiatives that will contribute to 
expanding the frontier of commercial viability, new modes of infrastructure sup-
ply, and measures to decrease deployment costs. For example, innovative models 
for public-private partnerships (PPPs) between municipalities or utility compa-
nies and operators could address both deployment of the fiber-to-the-x (FTTx) 
access network in urban areas or could address backbone deployment to connect 
more isolated territories. Troulos and Maglaris (2011) discuss the factors behind 
the emergence of municipal broadband networks in Europe. Emerging models of 
PPPs in the Netherlands and Italy are discussed in Nucciarelli, Sadowski, and 
Achard (2010). The business model for a PPP in fiber-to-the-building/fiber-
to-the-home (FTTB/FTTH) in rural Greek villages is discussed in Troulos, 
Merekoulias, and Maglaris (2010). Similarly, a more effective construction pro-
cess could save time and financial resources whenever infrastructure deployment 
is taking place with significant associated civil works.

The four strategic policy measures are not intended to be undertaken in strict 
time sequence. The promotion of facilities-based competition, however, should 
be the key policy in the emerging phase of market development, combined with 
implementing measures to decrease deployment costs and PPPs in order to push 
the frontier of pure private investment to the limit before considering subsidies 
(see table 4.1).

promote Facilities-Based competition

The promotion of competition in broadband should be encouraged across all 
segments of the broadband infrastructure (access, backbone, and international 
connectivity). A bottleneck at the backbone or international level will translate 
into obstacles at the access level. Conversely, competition at the backbone and 
international connectivity levels can greatly stimulate broadband penetration.

In order to accelerate broadband development in MENA, the key recommen-
dation of this study is to eliminate all entry barriers in the telecommunications 

(A)
Promote facilities-
based competition

(B)
Address underserved
areas of the country

(C)
Introduce new models of infrastructure supply

(D)
Implement measures to decrease deployment costs

Figure 4.2 supply-side policy measures to accelerate Broadband Deployment
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sector and promote facilities-based competition, so as to implement a market 
structure similar to all other advanced telecommunications markets in the world. 
Whenever possible, this should be fostered under the promotion of a harmonized 
regulatory framework that would allow investors to consider MENA as an inte-
grated regional market.

The removal of entry barriers is implemented through a licensing regime that 
allows for increased and unlimited entry in the sector. New licensing tools, such 
as class licenses and simple authorizations, should be considered. The legal status 
of Internet service providers (ISPs) should be upgraded so as to give them the 
right to reach final customers with their own infrastructure (see box 4.1).

Independent national regulatory authorities (NRAs) should be strengthened 
or established to follow an appropriate regulatory process for determining and 
successfully implementing ex-ante regulatory provisions that will allow for the 
effective utilization of existing infrastructure in case of market dominance or 
when a government fully finances infrastructure. These include

•	 Regulated access to submarine cable lending stations;
•	 Nondiscriminatory and transparent access to utilities’ networks;
•	 International and national interconnection regulation;
•	 Wholesale offer for the copper network: unbundling in the local loop (ULL), 

bitstream access; and
•	 Regulation of leased lines.

Furthermore, where price regulation is imposed as an ex-ante regulatory provi-
sion, it should enable recovery of (efficiently) incurred cost and a return on capi-
tal commensurate with the risk profile of the investment.

The path toward developing the mobile broadband potential in MENA will 
involve stimulating competition in the mobile broadband market, which will 
foster more broadband usage on the networks in place, as the price of handsets 
and other mobile broadband devices drop. Key reforms to be considered include

•	 Awarding new licenses for third generation of mobile telecommunications 
technology (3G) and fourth generation of mobile telecommunications tech-
nology (4G) operators, including making sufficient spectrum available to 
licensed operators; 

table 4.1 supply-side policy measures in accordance with Broadband market Development

(a) (b) (c) (d)

Promote facilities-
based competition

Introduce new 
models of 

infrastructure supply

Implement measures 
to decrease 

deployment costs

Address 
underserved areas 

of the country

Emerging +++ + +++ +
Developing ++ +++ +++ ++
Mature + ++ ++ +++

Note: +++ = very important; ++ = important; + = less important.
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•	 Sound spectrum management policy and planning, including road maps for 
transition from analog to digital broadcasting, international harmonization, 
and so on;

•	 Transparent, effective, and technology neutral spectrum allocation procedures; 
and

•	 Introducing mobile number portability to increase marketplace fluidity.

introduce new models of infrastructure supply

According to estimates of cost distribution per different broadband infrastruc-
ture layers (see table 4.2), the passive infrastructure layer constitutes up to 
80 percent of all the investments needed with a payback period of 15 years, 
which causes operators to increasingly look for opportunities to reduce network 
deployment costs (see box 4.2).

Deployment of new fiber infrastructure is a great investment challenge 
for operators all over the world, including in high-income economies. In the 
case of MENA, only the six Gulf Cooperation Council (GCC) countries are 

Box 4.1 relaxing regulations for aerial Wiring to stimulate Broadband 
Development

In the case of upgrading of Internet service providers (ISPs) to full licensed operators, there is 
some evidence that a relaxation of aesthetic policy to avoid “aerial” wiring can have an impact 
on the development of broadband for countries in the “emerging” stage of development. The 
city of San Francisco commissioned a study in 2007 to assess the cost of connecting every 
home in San Francisco with fiber, covering 900 miles of streets (Slater and Wu 2009). The study 
assumed half aerial construction, for a cost of US$41.9 million, and half underground, for a cost 
of US$327 million. “Aerial” matters.

The relaxation of aerial wiring regulations has been documented to have had an impact on 
the early development of broadband in Eastern Europe, in countries like Lithuania and 
Bulgaria. It should be stressed, however, that Lithuania allowed aerial wiring in the early phase 
of market development but then passed regulations to prevent it.

In 2005, Bulgaria had slightly above 1 percent broadband penetration, one of the worst 
penetration levels in the European Union. In the following years, “broadband LAN [local area 
network] has developed into the dominant type of access technology in use” (Rood 2010). 
Rood notes that the incumbent operator, Vivacom, had stalled the development of digital sub-
scriber line of any type (xDSL) up to 2005, and because “access to the copper and ducts net-
work was impossible, ISPs and CATV [community access television] firms decided to find their 
own way to launch broadband with self-constructed small aerial cable networks” (Rood 2010). 
These networks, concentrated in Sofia and in the main cities, were built “on an amateur basis 
and with minimal regulation by local or national governments.” Broadband penetration in 
Bulgaria in December 2012 was 47.6 percent.
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table 4.2 Distribution of costs Between Different infrastructure layers

% of network costs Payback period Examples

Passive infrastructure layer 70–80 15 years Trenches, ducts, dark fiber, etc.
Active infrastructure layer 20–30 5–7 years Electronic equipment, OSS, BSS
Service layer N/A Few months–  

3  years
Content, services, and 

applications

Source: Broadband Commission 2012.
Note: BSS = business support system; OSS = operations support system; N/A = Not applicable.

Box 4.2 mobile network operators are pioneers in the optimization of network 
costs

Mobile network operators are pioneers in the optimization of network costs. With penetration 
reaching saturation point and increasing margin pressure toward competitive levels, optimiza-
tion solutions have already gone far beyond traditional infrastructure sharing on active 
(e.g., radio access network [RAN]) or passive (towers, sites, and so on) levels to creation of more 
advanced capacity outsourcing models. Indeed, beyond more “traditional” network optimiza-
tion approaches (one network–one operator), alternative network models (many operators–
one network, many operators–outsourced network) promise new cost savings and are being 
explored in particular between mobile operators (see figure B4.2.1).

 (1) Network outsourcing is a partnership between a telecom operator and an equipment 
vendor under which the equipment vendor builds and operates network infrastructure 
for which a telecom operator is purchasing capacity needed to provide its services. This 
kind of partnership is also known as a managed capacity agreement and is well estab-
lished. For instance, such a form of cooperation was established in 2005 between Bharti 
Airtel (operating under Airtel brand) and Ericsson. Today, under a managed capacity 
agreement, the Airtel network is managed by Ericsson and Nokia Siemens Network (NSN), 
while Alcatel Lucent was awarded a contract to supply mobile backhaul, and transmission 
towers are being supplied by Bharti Infratel.

 (2) Network sharing is a form of partnership between telecom operators aiming to decrease 
capital investment in infrastructure and lower operational costs though rollout and oper-
ation of shared network infrastructure. This model is increasingly popular in the case of 
third generation of mobile telecommunications technology (3G) and fourth generation 
of mobile telecommunications technology (4G) network rollout. Under the deal, separate 
networks of participating operators are transformed into a single network infrastructure 
that is shared by all the participants. In the case of new deployments, each operator may 
be responsible for coverage of a certain geographic area. For instance, T-Mobile UK (now 
Everything Everywhere following the merger between T-Mobile and Orange) and 3 UK 
entered into an infrastructure consolidation agreement naming the joint venture Mobile 
Broadband Network Limited (MBNL). The reduction in capital investment in infrastruc-
ture, the decommissioning of an estimated 5,000 sites, and the lower operational costs 
achieved by jointly managing and maintaining a shared network were expected to gen-
erate a joint saving of US$2 billion over 10 years. A similar agreement was negotiated 

box continues next page
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One operator–one outsourced
network

Network outsourcing

Network process transformation

Technological migration (NGN) 
and platform relationship

Many operators–one
outsourced network

Network outsourcing combined
with network sharing

Many operators–one jointly
owned network

Network sharing

One operator–one own network

Traditional “stand alone”

(1) With vendors

(3) Between
operators 

with
vendors

(2)
Between
operators

Outsourcing of potentially network
activities beyond network strategy, e.g., from
design + build to operations – maintenance

Primarily Opex oriented but can also be
Capex build-out oriented

Network Opex savings typically around 20% 
possible

Sharing of radio (and core) network 
sites and infrastructure (e.g., site
location, infrastructure) and
equipment (e.g., RAN)
between multiple operators

Primarily Capex oriented but can also
lead to significant Opex savings

Network Capex and Opex savings
typically around 30 percent possible

Figure B4.2.1 overview of mobile network cost optimization models

Source: Based on information from Abertis Telecom, Ericsson, Alcatel-Lucent, Nokia Siemens Networks, Bharti Airtel, Arqiva.
Note: NGN = Next Generation Network; RAN = radio access network. 

between Vodafone and O2 in 2012 for 4G network rollout (the joint venture was named 
Cornerstone Telecommunications Infrastructure) aiming to offer 98 percent of the 
 country’s second generation of mobile telecommunications technology (2G), 3G, and 4G 
indoor population coverage by 2015—two years ahead of the timeline set by Ofcom.

 (3) Network outsourcing combined with network sharing is a form of partnership between 
telecom operators and an equipment vendor under which an equipment vendor builds 
and operates network infrastructure that is shared by multiple operators. For instance 
Alcatel and NSN are two of the nine companies selected by the Kenyan government to be 
co-investors in the 4G network as part of a special public-private partnerships (PPPs) com-
monly known as the 4G Special Purpose Vehicle (SPV). The partners are the four Kenyan 
mobile network operators, Telkom Kenya Orange, Airtel, Essar Yu, and Safaricom; three 
tier-two network operators, MTN, Kenya Data Network (KDN), and Epesicom; equipment 
vendors Alcatel Lucent and Nokia Siemens Networks (NSN); and the government. The net-
work will operate on an “open access” model, where the shareholders will build the net-
work, then lease it out to different companies and organizations.

Box 4.2 mobile network operators are pioneers in the optimization of network costs (continued)
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high-income countries; therefore, new investment models will play a key 
role in pushing the limit of commercial viability throughout the region. As 
for today there are many examples of joint ventures and PPPs setting up 
 passive infrastructure providers or vertical infrastructure providers (see 
figure 4.3).

The appeal of passive or vertical infrastructure provider models is related to

•	 The possibility of sharing deployment of costly passive infrastructure;
•	 Avoiding duplication of civil works, which is the most important component 

of cost when deploying fiber networks;
•	 The possibility of structuring the capital of the provider to include investors 

with a typical passive return on the investment profile. These include mutual 
funds, banks and financial intermediaries, sovereign wealth funds, national 
development banks, governments, and individual investors. By opening the 
capital of the provider to these agents, in addition to licensed operators, the 
cost of infrastructure is further shared and reduced. This is an appealing alter-
native to having the whole cost of infrastructure deployment carried out by a 
vertically integrated operator, which has a different specialization and return 
on the investment need.

•	 As a result of these benefits, the significant reduction in the cost of access to 
passive infrastructure allows, at the same time, the opportunity to have full 
competition at active network and services levels.
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Figure 4.3 overview of possible new models of infrastructure supply

Note: Issues pertaining to converged Next Generation Networks arise mostly at the service layer.
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The main risks of such models are related to the complexity of their design, 
the need to have a strong regulator to ensure that the passive or vertical infra-
structure providers operate according to open access principles and in the public 
interest, and the complexity of structuring such deals, in the presence of possible 
entrenched vested interests.

For instance, in Qatar the aim of the National Broadband Network (QNBN) 
is to accelerate the deployment of FTTH and deliver coverage in excess of 
95 percent by 2015 (100 megabits per second [Mbps]). QNBN is wholly owned 
by the Qatari government and, as a vertical infrastructure provider, offers equal, 
nondiscriminatory access to its FTTH network to any operator that will use the 
infrastructure to deliver its services to end users.

The government of the Arab Republic of Egypt is currently studying, among 
different options, the possibility of creating a Special Purpose Vehicle (SPV) to 
build, maintain, and upgrade a broadband backbone that meets and fulfills the 
operators’ requests as a vertical infrastructure provider. In its eMisr Strategy, 
Egypt’s National Broadband Plan, Egypt recognizes that3

...as most of the capital investment in fiber networks is in the civil work, sharing in its 
deployment will help lift the burden off the operators. Creating a Special Purpose 
Vehicle (SPV), with existing operators as shareholders, is one option. The whole respon-
sibility of this SPV is to build, maintain and upgrade a broadband backbone that meets 
and fulfills the operators’ requests. This action will create competition at the infrastruc-
ture level. NTRA [National Telecom Regulatory Authority] will create a task force with 
the mandate of studying the creation of this new SPV. The main responsibilities of this 
task force include: a) Study the need for creating an SPV for co-sharing in fiber deploy-
ment; b) Set a suitable structure for this new SPV, its rights, obligations, and roll out 
plan; c) Study the needed legislative amendments to the current licensing regime in 
order to cope with this new approach; and d) Consult with the operators. In case 
Telecom Egypt is part of this SPV, then functional or structural separation for Telecom 
Egypt is a must. In that case, this task force will join efforts with the task force on struc-
tural separation to study the inclusion of Telecom Egypt in that SPV.

A variation of the model presented in the eMisr Strategy would be to create 
an SPV that deals with purely passive infrastructure development (passive infra-
structure provider), and that leases access to ducts and passive infrastructure to 
active infrastructure operators.

Non-telecom private players are also becoming increasingly active in develop-
ment and provision of all or certain sub-layers of passive infrastructure. There are 
many examples to be found in the public sector (e.g., water supply companies, 
sewers, electricity, and so on). Of particular interest for MENA countries, how-
ever, are investment models driven by real-estate sector players (see figure 4.4).

A first set of measures, as detailed later in this chapter, should aim at the 
establishment of coordinated procedures and regulations for civil works. When a 
real-estate developer reaches a new building or a new neighborhood, it should be 
mandated to coordinate the necessary civil works, bringing electricity, water/
sewerage, and broadband as a single, coordinated effort. In addition, in the case of 
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multihome dwellings, it is important to make sure that there are  adequate rules 
to build and open up existing infrastructure to telecommunications operators.4

But the role of the real-estate industry could be much broader and MENA has 
the opportunity to create local models of their involvement in the development 
of broadband, leveraging the strong demand for broadband related to the demo-
graphic pressures on real-estate development and on the evolution of cities in the 
region. In a seminal paper, Slater and Wu introduce the idea that the owner of a 
dwelling could also own the Internet connection, according to a “condominium” 
model (Slater and Wu 2009). Another significant experience in involving the 
real-estate industry in the provision of broadband Internet access is the case of 
the Netherlands. Rood (2010) indicates that housing corporations in the 1990s, 
servicing university accommodation, started offering broadband Internet to stu-
dent dormitories. This business quickly evolved to address other market seg-
ments, first elderly home complexes and care centers, then general population 
apartment complexes. Lehr and others (2006) discovered that zip codes in the 
United States with broadband in the period 1998–2002 experienced faster job 
growth (1.0–1.4 percent), had higher rental rates (by 6  percent), and experi-
enced a favorable shift toward higher value added information and communica-
tions technology (ICT)-intensive sectors. Similarly, Rood (2010) found that in 
the Netherlands, university dwellings with broadband had lower vacancy rates, 
and this presented an incentive for real-estate developers to enter the broadband 
business. There is, therefore, a natural incentive to define models where the real-
estate industry plays an active role in ensuring that broadband is provided to 
newly built neighborhoods and  buildings. This is a particularly important consid-
eration for the MENA region, characterized by a demographic pyramid that will 
put tremendous pressures on new construction in the next 25 years.

Egypt has seen the opportunity to provide broadband Internet to new v and 
has granted specific operators licenses for this purpose. The Telecommunications 
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Active
infrastructure layer
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infrastructure
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Figure 4.4 involvement of real-estate companies in the passive infrastructure layer
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Regulatory Authority of the Kingdom of Bahrain commissioned a study 
(Juconomy Consulting 2008) to explore different options to develop ultra-fast 
broadband in new buildings, including different options for real-estate developers 
and telecommunications operators to share different elements of the active and 
passive infrastructure elements, network operations, and services. The involve-
ment of a real-estate developer, according to the simple model presented in table 
4.3, can span from the simple provision of rights of way (in the Integrated Telco 
Model), to the provision of ducts to licensed telecom operators on an equal basis 
(in the Duct Provision Model, in which the developer is responsible for civil 
works), to the provision of passive infrastructure and fiber optic cables without 
active components (Dark Open Access Model), to the provision of network 
operations (Lit Open Access), to the last model where the developer would play 
all of the roles described above, and would also provide telecommunications 
services (Developer Telco Model). Each of these models has strengths, weak-
nesses, and deep regulatory implications (Juconomy Consulting 2008).

implement measures to reduce Deployment costs

Infrastructure investment involves high costs that are difficult to meet in today’s 
challenging financial climate for most countries in MENA. Both the overall 
costs and the cost components of rolling out networks vary greatly according to 
the technology deployed. For instance, the main cost components for FTTx net-
works comprise: ducting, installing the fiber, internal wiring, and consumer prem-
ises equipment. For mobile broadband, the costs typically consist of physical 
infrastructure, base station and microwave backhaul, and customer premises 
equipment. Despite the variation in cost items, the costs of civil works (ducting, 
excavation, and physical infrastructure) form the dominant component in 
both cases. 

However, countries in MENA have the great opportunity, as had Romania, 
Latvia, and Lithuania in Eastern Europe, to quickly deploy broadband networks, 

table 4.3 operational models involving real-estate Developers and telecommunications operations

Telco  
functions

Integrated 
Telco

Duct  
provision

Dark open  
access

Lit open  
access

Developer  
Telco

Developer 
functions

Services Services Services Services Services
Network 

operations
Network 

operations
Network 

operations
Network 

operations
Network 

operations
Physical 

transmission 
medium

Physical 
transmission 
medium

Physical 
transmission 
medium

Physical 
transmission 
medium

Physical 
transmission 
medium

Ducts (FNO) 
Space (MNO)

Ducts (FNO) 
Space (MNO)

Ducts (FNO) 
Space (MNO)

Ducts (FNO) 
Space (MNO)

Ducts (FNO) 
Space (MNO)

Corridor Corridor Corridor Corridor Corridor

Source: Juconomy Consulting 2008.
Note: FNO = Fixed Network Operator; MNO = Mobile Network Operator; Telco = telecommunications company.
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leapfrogging countries with a significant “legacy” fixed infrastructure. These 
Eastern European countries inherited decrepit, ill-planned, and obsolete fixed 
networks from the Soviet era, and within in a few years and thanks to an effective 
market liberalization approach, combined with effective measures to lower 
deployment costs, surpassed Western European countries for selected broadband 
indicators, such as broadband Internet deployment (see box 4.3).

Network rollout processes typically comprise four main phases, as shown in 
figure 4.5: (a) commercial and technical planning; (b) applying for rights of way 
and other permits; (c) civil engineering works; and (d) connecting end users.

Therefore it is of crucial importance to ensure that all the steps are taken at 
the policy and regulatory level to achieve all possible cost savings with respect to 
infrastructure deployment through sharing of existing infrastructure, and that 
faster rollout is not impeded by lengthy, nontransparent, or cumbersome proce-
dures for clearing rights of way and obtaining all necessary permits at the national 
or local levels (see box 4.4).

Box 4.3 leapfrogging in lithuania

At the end of 2012, fiber-to-the-x (FTTx) coverage in Lithuania reached 100 percent of house-
holds, and cable coverage was greater than 76 percent at the end of 2011. According to the 
Lithuanian national regulatory authority (NRA), the Communications Regulatory Authority 
(RRT), overall, broadband penetration stood at 81 percent of households at the end of 2012. As 
a result, Lithuania has one of the highest levels of high-speed broadband take-up in Europe—
according to the RRT, at the end of 2012, 36.6 percent of connections were between 30 mega-
bits per second (Mbps) and 100 Mbps, and 10.1 percent were faster than 100 Mbps, while only 
8.5 percent of all connections were below 2 Mbps.

The incumbent, TEO LT (TeliaSonera group), dominates the fixed broadband market, with a 
market share of about 49.8 percent (by subscribers), while the rest of the connections are sup-
plied by the alternative market players (out of them only 1,100 connections were wholesaled 
as of December 2012). TEO LT operates both a copper-based asymmetric digital subscriber line 
(ADSL) network as well as a fiber-to-the-home (FTTH) network, with an estimated coverage of 
57 percent of households in 50 towns and cities at the end of 2011. For historical reasons, there 
are more than 100 Internet service providers (ISPs) in Lithuania, and according to RRT, a distin-
guishing feature is that almost all of these providers have their own networks. This has resulted 
in both intense service-based and infrastructure-based competition among the ISPs, espe-
cially in the larger cities (see figure B4.3.1).

Following introduction of the cross-sector passive infrastructure-sharing framework in 
2004–05, FTTx deployment in Lithuania was driven by alternative operators making use of 
existing infrastructure. TEO LT joined the club of FTTx operators only a few years later as a result 
of competitive pressure from the alternative market players. At the end of 2012, FTTx accounted 
for 52.11 percent of all fixed broadband connections with over 60 percent of all FTTx connec-
tions being supplied by alternative operators. FTTx became the dominant broadband technol-
ogy in Lithuania in mid-2008.

box continues next page
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Box 4.3 leapfrogging in lithuania (continued)
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Infrastructure sharing allows operators to avoid the expensive and lengthy 
broadband infrastructure construction process and make use of already or simul-
taneously deployed infrastructure in order to roll out their networks cheaper and 
faster. But at the same time this approach requires a robust regulatory framework 
in case of disputes between infrastructure owners and operators. Infrastructure 
sharing is of particular relevance for the emerging MENA broadband markets 
given the demographic pressures in the region.

Box 4.4 cutting the rollout costs of Broadband infrastructure in the european 
Union 

In June 2012, the European Commission (EC) launched a public consultation on an EU initiative 
to reduce the cost of rolling out broadband communication infrastructure in Europe, inviting 
member states, private sector, and public institutions at the national and local levels to give 
their opinion on possible ways to enhance the environment for high-speed network deploy-
ment in the European Union (EU).

The public consultation showed that there was little transparency on existing physical infra-
structure suitable for broadband rollout and no appropriate commonly used rules when 
deploying broadband across the EU. Currently there is no marketplace for physical infrastruc-
ture or the potential to use infrastructure belonging to other utilities. Regulations in certain EU 
member states even discourage utility companies from cooperating with telecom operators. In 
March 2013, the EC proposed new rules to cut by 30 percent the cost of rolling out high-speed 
Internet. It is estimated that the new proposal may save companies US$40 billion–US$60  billion, 
given that civil engineering costs make up to 80 percent of the cost of a broadband network.

More specifically, the estimate is based upon the following assumptions: 25 percent of the 
deployment is in existing ducts, saving 75 percent in Capex for this part; 10 percent of the 
deployment connects the network to new housing developments; co-deployment with other 
operators/utility companies is used, saving 15–60 percent; and 5 percent of the deployment 
connects the network to prewired multi-dwelling units, saving 20–60 percent. In addition, the 
EC foresees a number of social, environmental, and economic benefits.

The proposal is built upon practices already employed in a number of EU member states 
and should be directly applicable to EU member states after they agree with the European 
Parliament and Council. So far the draft proposal tackles four main problem areas:

 (a) Ensuring that new or renovated buildings are high-speed broadband-ready;
 (b) Opening access to infrastructure on fair and reasonable terms and conditions, including 

price, to existing ducts, conduits, manholes, cabinets, poles, masts, antennae installations, 
towers, and other supporting constructions;

 (c) Ending insufficient coordination of civil works, by enabling any network operator to nego-
tiate agreements with other infrastructure providers; and 

 (d) Simplifying complex and time-consuming granting of permits, especially for masts and 
antennae, by granting or refusing permits within six months by default and allowing 
requests to be made through a single point of contact.

Sources: European Commission 2013b, 2013c.
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There are two possible levels of infrastructure sharing: active and passive. 
Active infrastructure covers all the electronic telecommunication elements such 
as fiber, access node switches, and broadband remote access servers; access is pro-
vided at the level of signals, for instance, optical or electromagnetic. Passive infra-
structure includes all the civil engineering and nonelectronic elements of 
infrastructure, such as physical sites, poles, and ducts (and also power supplies). 
Table 4.4 provides relevant examples of passive and active infrastructure sharing.

Active infrastructure sharing is commonly referred to as “providing access” 
and is traditionally regulated by applying principles of ex-ante regulation. Ex-ante 
regulation is asymmetric in its nature because its objective is to ensure a balance 
between competing operators (empowering those weaker ones and establishing 
certain restrictions on those holding significant market power [SMP]). The obli-
gation to share active infrastructure, that is, to provide access, is asymmetrical in 
its nature, because it is only imposed on operators with SMP. The most common 
active infrastructure sharing products, that is, access products, include 
 interconnection, leased lines, shared access to the local loop, bitstream, and so on. 
Ex-ante regulation is being introduced hand in hand with telecom sector liberal-
ization, as detailed earlier in this chapter. Many countries may easily have over 
15–20 years of regulatory experience in terms of dealing with active infrastruc-
ture sharing and may therefore be considered mature.

Passive infrastructure sharing is less mature from a regulatory perspective. 
Local loop unbundling (LLU) is the only example of passive infrastructure 
sharing but, as with active infrastructure sharing, its application is limited to 
telecom operators. Regarding other passive infrastructure, for instance, regula-
tory authorities across the European Union (EU) were empowered to address 
passive infrastructure sharing through an ex-ante approach, that is, to telecom 
operators, in 2007. However, the obligation to share passive infrastructure 
could also cover relevant infrastructure of other non-telecom sector players, for 
instance, utility companies. In that case, both regulatory and governance mod-
els applied within the telecom sector are different from those in active infra-
structure sharing.

Sharing of passive infrastructure is, however, associated with the highest cost 
savings. For instance, estimates of the savings made by sharing ducts range from 
29 percent for a mixture of sharing and self-digging, to 75 percent if no self-
digging is required (Analysys Mason 2012). Experience has shown that passive 

table 4.4 examples of active and passive infrastructure sharing

Fiber core networks Mobile networks

Passive 
sharing

Poles, ducts, power 
supplies

Electrical cables; fiber-optic cables; masts and pylons; physical 
space on the ground, towers, rooftops, or other premises; 
shelter and support cabinets; electrical power supply; 
air conditioning; alarm system; and other equipment

Active 
sharing

Lit fiber, access node 
switches, broadband 
remote access servers

The Node-B (the base station next to an antenna), Radio 
Network Controller
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infrastructure sharing employed on a larger scale is more efficient. Alternative 
(non-telecom) civil engineering infrastructures may also be considered for passive 
infrastructure sharing, such as water and sewerage networks (sanitary and storm), 
gas pipe systems, canals, waterways, other transport tunnels, railways, and electric-
ity networks. For instance, ITU-T Study Group 16 is investigating new, cost-
effective solutions for the construction of network infrastructures and for cable 
laying.5 Developed recommendations include standardized solutions for installa-
tion of cables via micro trenching in gas, water, sewers, and other ducts. From the 
regulatory and policy perspective it is important to ensure that operators are 
empowered to take advantage of standardized cost-effective solutions and that 
existing legal frameworks do not impede technological progress (see box 4.5).

When supported by strong policy coordination and at the local government 
level (see table 4.5), successful coordination of civil works between telecoms and 
other utilities can bring significant benefits.

In order to make sharing of passive infrastructure efficient, a robust legal and 
regulatory framework is required. Entities controlling relevant infrastructure may 
not have (or do not have sufficient) economic incentive to voluntarily enter into 
sharing arrangements. When there is no legal basis facilitating such cooperation 
across utilities, it also makes it more difficult to reach commercial agreements on 
sharing risks and costs and to find a suitable arbitration mechanism in case of 
conflicts. Nevertheless the greatest gain from passive infrastructure sharing 
comes simply from the opportunity to leverage more infrastructure that could be 
used for the deployment of broadband networks. In order to achieve that aim, 
passive infrastructure sharing should be legally mandated and obligations should 
apply to players across different sectors.

Box 4.5 cross-sectoral passive infrastructure sharing in portugal

Passive infrastructure sharing in Portugal was mandated in 1991 but until 2009 was limited to 
access to the ducts of the incumbent operator, Portugal Telecom. In 2009, the national regula-
tory authority (NRA), Autoridade Nacional de Comunicações (ANACOM), extended this ruling 
to all operators and public utility companies and to other “physical infrastructures such as 
buildings, ducts, masts, inspection chambers, manholes and cabinets for the purpose of the 
accommodation, setting up and removal, and maintenance of electronic communications 
transmission systems, equipment and resources.” This includes (a) infrastructure owned by the 
state, local authorities, and Autonomous Regions; (b) infrastructure owned by entities under 
the supervision of the state, local authorities, and Autonomous Regions; and (c) public infra-
structure and utility companies such as water, gas, transport, and sewerage companies, as well 
as roads, railways, and ports.

The cost of access varies depending on who owns the infrastructure. For example, ANACOM 
sets the prices for access to local authority-owned infrastructure, whereas telecom companies 
must charge each other cost-oriented prices.

Source: ANACOM, Decree-Law 123/2009 and Law 32/2009.



Recommendations to Accelerate the Development of Broadband Infrastructure 117

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9 

Experience suggests that the legal and regulatory framework should address 
the following key bottlenecks (see table 4.6): (a) limited transparency about 
the existing physical infrastructure suitable for broadband rollout; (b) lack of 
appropriate legal basis or institutional framework; (c) commercial issues (lack 
of business interest) or anti-competitive behavior; and (d) technical 
infeasibility.

table 4.5 coordination mechanisms in Finland, France, and the netherlands

Country Description

Finland There are regular meetings among utility companies, municipalities, and telecom 
companies with a view to cooperating on shared infrastructure plans. For 
example, the city of Joensuu has for years held regular joint construction 
meetings between different parties. The meetings are mainly occasions in which 
the parties are informed about matters. A state-owned company “Johtotieto Oy” 
has an Internet-based service where operators are able to share information on 
the planned works with each other to facilitate joint construction. http://www 
.yhteiskaivu.fi.

Prior to the launch of the portal, in December 2010, a guide to best practice was 
published for jointly constructing infrastructure. The guide was produced after 
interviewing a number of operators and listed a number of challenges. Currently, 
there is no dispute resolution process, and in case of a dispute, parties are left to 
negotiate freely between themselves.

France Construction companies and builders must inform local communities of works on public 
buildings and thoroughfares—the DICT (Déclarations d’Intention de Commencement 
de Travaux).

Infrastructure owners who are about to carry out installation or maintenance 
projects of significant length (~150 meters [m] in urban areas and ~1 kilometer 
[km] in rural areas) are obliged to inform local authorities about their plans 
for surface works (such as stripping and replacing surfaces/facades), works on 
overhead lines, and any works that require excavation. These infrastructure 
owners are also obliged to allow operators to install electronic communications 
equipment in any trenches that are created during the work. The operator must 
compensate the infrastructure owner for any extra costs that are incurred during 
the process, and the operator subsequently becomes the owner of the electronic 
communication equipment that has been installed, and thus is ultimately 
responsible for maintaining it.

A 2009 law (L49 CPCE) requires local authorities to inform operators in particular of their 
willingness to launch new construction projects or to improve existing infrastructure 
(beyond a given length). In this case, operators or other public authorities can request 
permission to install their electronic communications cables. This permission can only 
be refused for reasons of security or network integrity. They must bear the additional 
costs of hosting the cables and part of the common costs.

At the regional level, there are some isolated initiatives. One example is CRAIG (Centre 
Régional Auvergnat de l’Information Géographique), http://www.craig.fr.

Netherlands Since 2007 in the Netherlands, local authorities have an increased role in coordinating 
civil engineering works in public grounds, requiring consent before actual work 
may start.

The Cable and Pipeline Information Center (KLIC) system serves to coordinate works 
and creates a cadastre of underground infrastructures, aimed especially at avoiding 
damage to existing infrastructure from new works, but potentially also to explore 
sharing opportunities.

Source: European Commission 2013d.
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table 4.6 Bottlenecks and Barriers to more efficient Use of passive infrastructure

Bottleneck/barrier Legal/regulatory basis should establish at least

1. Limited transparency 
concerning the existing 
physical infrastructure 
suitable for broadband 
rollout

Right to access/obligation to provide information about existing 
physical infrastructure suitable for broadband rollout

Mechanisms to ensure availability of such information (may include 
establishment of nationwide inventory, facilitating and centralizing 
access to existing information, etc.) (See Box 4.6)

2. Lack of appropriate legal 
basis/institutional 
framework

Scope of entities to be obliged to share controlled infrastructure
Scope of infrastructure to be mandated for sharing
Governance model distributing relevant functions among public 

institutions (taking into account cross-sector nature of the 
infrastructure sharing obligation)

3. Commercial issues (lack 
of business interest) 
or anti-competitive 
behavior

Principles for pricing of infrastructure sharing (commercial, regulated 
or mixed approach, for instance in case of public and private 
infrastructures)

Dispute resolution mechanism (courts of general competence, 
arbitrages or specialized dispute resolution procedures at NRAs)

4. Technical infeasibility List of reasons for refusal of sharing
Definition of technical infeasibility (may include establishment of the 

methodology to undertake technical feasibility assessment)

Note: NRA = national regulatory authority.

Box 4.6 approaches to passive infrastructure mapping

Development of inventories (or maps) containing information about the infrastructure is a key 
measure to address the problem of limited transparency concerning the existing physical 
infrastructure suitable for broadband rollout. Implementation faces a range of considerable 
constraints including but not limited to availability of information as such, its acquisition, and 
issues related to confidentiality, economic considerations, sustainability of the technical solu-
tion deployed, and so on. From the technical standpoint, possible solutions may range from 
simple databases containing information on infrastructure operators operating in certain ter-
ritory, to advanced geographic information systems (GISs) presenting the exact infrastructure 
routes, details of ownership, and capacity available for infrastructure sharing.

European Union experience has shown that making up-to-date information available 
about existing civil engineering infrastructure greatly facilitates sharing and provides savings 
through reducing damage to existing infrastructure during excavation works. However, usu-
ally such information, if collected at all from infrastructure operators and public authorities, is 
presented in  different formats and with uncertain levels of accuracy. Table B4.6.1 summarizes 
best practice in passive infrastructure mapping in selected European countries.

Government intervention to stimulate Broadband in 
Underserved areas

Despite the expected development of mobile broadband penetration through 
simply letting market forces develop, some rural and remote areas in the 
MENA countries will remain underserved for broadband. This can result from 
socioeconomic inequalities, in terms of income, literacy, age, and/or gender 

box continues next page
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table B4.6.1 approaches to passive infrastructure mapping

Scope of infrastructure Country cases

Information about 
all existing 
infrastructure

In accordance with the estonian Construction Law, civil engineering 
infrastructure data are kept in an asset register, which is managed by the 
Ministry of Economic Affairs and Communication. This covers utilities as well 
as telecoms. A duct database in Estonia is owned by the incumbent and is 
accessible by all operators. The costs of using and maintaining the database 
are shared between the incumbent and the operators that make use of the 
database. The incumbent Elion owns almost 100 percent of cable ducts.

In lithuania, information about infrastructure (as well as immovable 
constructions) deployed on the territory of the municipal authorities has 
traditionally been collected; recently such information has been collected in 
electronic format and uploaded into a geographic information system (GIS). In 
2011 the Lithuanian national regulatory authority (NRA) Communications

Regulatory Authority (RRT) launched a project aiming to provide access through 
a dedicated portal to the GIS of the municipalities. RRT is also cooperating 
with municipalities in order to make information available online.

ANACOM, the portuguese NRA, decided in 2009 to implement the Centralized 
Information System (CIS), a central infrastructure atlas aimed at reducing the 
cost of deploying new electronic communications equipment. Providing 
and regularly updating information is mandatory for all organizations 
that own or operate infrastructure suitable for accommodating electronic 
communication infrastructure (including roads, railways, water, and gas 
infrastructure).

The National Joint Utilities Group (NJUG) is a British organization that aims to 
promote best practice for public street civil engineering works. Members 
include a number of British water supply and energy companies, as well as 
Openreach, the local access network provider, and Virgin Media, the United 
Kingdom’s largest cable operator. One initiative of the NJUG is to map 
existing underground assets to create an infrastructure atlas for the United 
Kingdom. In addition to the estimated 1 million kilometers (km) of gas and 
water mains and sewers, and 500,000 km of electricity cables, NJUG believes 
there are 2 million km of telecoms cabling, all of which it wishes to map.

In the netherlands, the new Large Scale Standard Map, which in the future 
will be integrated into the Registration Large Scale Topography (BGT), is a 
detailed digital map of Netherlands containing all objects such as buildings, 
roads, water, railroad, and green objects in a unified way.

Information 
about telecom 
infrastructure

The swiss NRA, the information and communications technology regulatory 
authority (BAKOM), launched a project increasing transparency of existing 
broadband infrastructure. From digital maps, information operators and 
service providers may find information on infrastructure deployed, level of 
competition, and provisioning gaps.

In Germany, NRA (BNetzA) in cooperation with the private sector has launched 
its project, Infrastrukturatlas (web-GIS application), aiming to visualize 
deployed telecom infrastructure. Information was previously collected on a 
voluntary basis, but in order to build a complete database, since December 
2012 information has been provided on a mandatory basis.

The polish NRA, the office of Electronic Communications (UKE), launched its 
Information Broadband Infrastructure System (SIIS) as one of the means 
to address low broadband penetration. Today detailed information about 
the entire deployed telecom infrastructure is available for operators and 
public authorities. Obligation to provide relevant information to UKE was 
established through a dedicated broadband law.

Sources: Based on material from CEPT 2013; European Commission 2013d.

Box 4.6 approaches to passive infrastructure mapping (continued)
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(the “social digital divide”) or by the existence of geographically remote and/or 
isolated territories, where key services are not available owing to inadequately 
high connection costs (the “territorial divide”).

Depending on the region or country, one or the other type of digital divide 
may prevail. For instance, in Europe the territorial type dominates. In Finland, 
Sweden, and Norway, where average income is quite homogeneous and high, it 
is due to geographical constraints that most of the remote and isolated areas do 
not have broadband access. In MENA, however, both constraints are important 
and should be kept in mind when identifying potential commercially unattract-
ive areas for infrastructure deployment. For instance, out of 19 MENA countries, 
seven are classified as lower middle-income countries and six as upper-middle. 
At the same time, countries may suffer from significant disparities in income 
distribution, which may contribute additionally to the development of the social 
divide. Gender inequality in Internet and mobile phone usage should also be 
mentioned as a significant contributor to the development of the social divide in 
MENA. In 2012, the gender gap in Internet usage in MENA was 34 percent, 
which is the second largest regional gender gap after Sub-Saharan Africa 
(45  percent). Despite increasing mobile phone ownership, the mobile gender gap 
in MENA stood at 24 percent (25 million women) in 2009, which was the sec-
ond largest regional gap, but this time after South Asia (37 percent).6

To address the residual issues of geographic reach of services, differences in 
Internet speed, and affordability in such underserved areas, a combination of sup-
ply and demand policies (outside of the scope of this study) may be considered. 
Supply side policies include

•	 Including coverage obligations in the licenses of telecommunications 
operators;

•	 Using public subsidies for rural broadband network deployment; and
•	 Exploring technological options, including broadband via satellite, and 

 compromising on the broadband speed.

The mix of policies will depend on several factors. For example, an extensive 
coverage obligation placed upon licensed broadband operators may place exces-
sive burden on the deployment of infrastructure, and may even discourage  private 
investment from entering the market. For example, second national operator 
(SNO) licenses did not prove successful in Egypt and South Africa, among 
other countries. The imposition of coverage obligations on mobile operators has, 
on the other hand, given better results (see box 4.7). In the context of a second- 
generation mobile tender process in Morocco, it was noted that the average com-
mitment bids greatly exceeded the minimum targets for population and coverage 
(Wellenius and Rossotto 1999), and this experience was confirmed in the context 
of the 3G upgrade of those networks (Wellenius, Rossotto, and Lewin 2004).

The use of public subsidies for rural broadband will also depend on other fac-
tors, closely related to regulatory reform and the existence of a rural communica-
tion fund. It should be noted that any fee imposed on operators is an implicit 
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barrier to entry in economic terms. Excessive fees may mean higher entry barriers, 
lower competition, and higher prices for consumers. The use of public subsidies 
for rural communications deployment also needs to be carefully assessed to 
ensure that appropriate governance standards are applied in relevant tenders and 
uses of public money (see box 4.8). The relationship between local government 
and telecom operators should also be publicly and carefully scrutinized.

Broadband via satellite and other technology options to reach remote areas 
should also be explored. In some areas of the countries in MENA, broadband via 
satellite may be the only option. In these cases, it is important to introduce the 
technology and assess its affordability for the rural population. In some cases, it 
will be important to formulate targets in the relevant broadband policies to allow 
compromise in terms of available speed of service.

For instance, Canada established a policy by which broadband should be made 
available via satellite to underserved areas, giving special attention to reaching 
aboriginal communities such as First Nations, Inuit, and Métis. The approach was 
made bottom-up through the initiative and close involvement of the beneficiary 

Box 4.7 coverage obligations in 4G/lte licenses in Germany and sweden

Some countries such as Germany or Sweden used the award of fourth generation of mobile 
telecommunications technology (4G) licenses in the 800 megahertz (MHz) band auctions to 
impose specific coverage obligation for “white spots” or underserved areas, particularly those 
where broadband services were not yet provided.

In Germany, the auction of the 800 MHz band included specific obligations to cover the 
country’s underserved areas (white-spots) as well as a spectrum cap of 20 MHz (the amount of 
spectrum which allows for over 100 megabits per second (Mbps)). Operators acquiring 
 spectrum (Vodafone Germany, Deutsche Telekom [T-Mobile], and Telefonica [O2]) in this band 
were not allowed to provide service in urban areas before covering the white spots. Operators 
are already deploying long-term evolution (LTE) networks (both as stand-alone networks and 
over existing second generation of mobile telecommunications technology (2G) Global System 
for Mobile Communications (GSM) GSM infrastructure) and providing broadband services in 
rural areas over these networks with comparable prices to those of fixed broadband (Brugger 
and Kluth 2010).

In Sweden, one of the blocks of the 800 MHz auction included the obligation to cover all 
permanent houses and businesses that had no broadband connection by 2014. To finance this 
coverage, the winner of this block was given a subsidy of SEK 300 million from the proceeds of 
the auction.a As in the German case, there was a spectrum cap per operator of 20 MHz.b 
Operators in Sweden are currently providing mobile broadband over LTE with higher speeds 
than asymmetric digital subscriber line (ADSL) connections but with similar prices.c

a. http://www.pts.se/en-GB/News/Press-releases/2012/Broadband-arrives-in -120-homes-and-companies-thanks-to-the-PTS 
-coverage-provision.
b. BNetzA, http://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/BNetzA/Areas/Telecommunications 
/ TelecomRegulation/FrequencyManagement/FlexibilisationFrequency/DecisionPresidentChamberFlexibilisation101022pdf.
pdf?_blob=publicationFile.
c. http://www.eiu.com/index.asp?layout=ib3PrintArticle&article_id=1838266568&printer=printer.
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Figure B4.8.1 mobile Broadband subscriptions per operator in chile

Source: TeleGeography’s GlobalComms Database (http://www.telegeography.com, data retrieved 
August 2013).

Box 4.8 Designing public subsidies for rural Broadband: the example of chile

Chile decided to extend telecommunications infrastructure to those living in underserved 
areas by providing public funding through its Telecommunications Development Fund (Fondo 
de Desarrollo de las Telecomunicaciones, FDT). In order to improve efficiency and speed in 
delivering subsidies, the country successfully used reverse or minimum subsidy auctions to 
develop the mobile broadband network.

In a reverse auction, the government first identifies a project and then a maximum subsidy. 
Companies compete for the project by bidding down the value of the subsidy. The bidder 
requiring the lowest subsidy wins. The reverse auction resulted in over US$100 million of 
 government subsidy.

Coverage obligations included around 1,500 municipalities in rural areas, where no broad-
band service was provided. Extending coverage to these areas could result in Chile achieving 
a broadband coverage of 90 percent of the population. Minimum service conditions for broad-
band access (e.g., a 1 megabit (Mb) downlink) and maximum prices were established. The win-
ner of the  auction, Entel Movil, started deploying mobile broadband in these areas in 
September 2010. The large expansion of mobile broadband services in the country has per-
mitted Entel Movil to achieve the largest share of mobile broadband connections, surpassing 
its other two main competitors (see figure B4.8.1).
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communities in order to avoid overlapping between the private and the public 
sector. The government disbursed subsidies for local communities to establish 
broadband infrastructure (see box 4.9).

The United States also shows a lack of broadband penetration in some rural 
areas. About 14.5 million rural Americans—or 23.7 percent of 61 million people 
living in rural areas—had no fast Internet service available for their homes. In 
order to address that, Connecting America: The National Broadband Plan was 
launched on March 16, 2010, aiming to provide 100 million American house-
holds with access to 100 Mbps connections by 2020. The main technology to 
achieve the goals will be to increase mobile broadband capacity in rural areas. 
The plan recommends that 300 megahertz (MHz) of spectrum should be made 
available over 5 years and 500 MHz after 10 years. Since satellite signals can 

Box 4.9 satellite rural Broadband in canada

In Canada, policy responses to the problem of rural broadband have come not only from the 
federal government, but also from the provinces and even individual cities or districts. The 
government has been studying the problem of providing service in remote and rural Canada 
since as early as 2001, and this culminated in the work of the Independent Telecommunications 
Review Panel, which reported on their findings in 2006.

The panel argued that the government should set a goal of providing affordable and reli-
able broadband services in all regions of the country by 2010. The panel mapped the avail-
ability of broadband and estimated that just under 90 percent of Canadians would have access 
by 2007, leaving about three million people without access, of which for 300,000 or so living in 
the most remote communities, satellite would be the most practical solution. Areas that were 
uneconomic to serve were found to be those with fewer than 1,200 people living within a 
radius of more than 5 kilometers (km) from a broadband point of presence, and this was fur-
ther affected by terrain. Worldwide Interoperability for Microwave Access (WiMax) might help 
reduce the number that could not be served economically by 1.2 million, but for the remaining 
1.5 million (plus the 300,000 to be served only by satellite), some form of targeted cross- 
subsidy would be necessary to achieve the goal of  universal broadband service by 2010.

Prior to the 2009 program, all federal government efforts to extend broadband were aimed 
at extending the main networks to the communities and connecting public institutions and 
communal facilities. A key principle was that these facilities were also available to any operator 
willing to extend service to other end users or neighboring communities. Connecting homes 
and businesses, using these facilities if needed, was left to the private sector.

Projects are primarily generated bottom-up through the initiative and close involvement of 
the beneficiary communities, not top-down by the government agencies that support and 
finance these projects. Particular care and extensive public consultation ensure that govern-
ment subsidies are not used to duplicate or compete unfairly with private sector facilities. 
Facilities built with public sector support must be available for use by any service provider.

Another related Northern initiative is SSI Micro, a wireless Internet service provider (ISP) in 
Yellowknife, Northern Territory, which uses a mix of satellite in the backbone and wireless in 
the access network (in the 2.5–2.6 gigahertz [GHz] band) to provide Internet access.
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cover large portions or even all of the United States, they are able to provide 
services to isolated rural areas that may not receive service via cable or wireline 
or even terrestrial wireless, networks.

notes

 1. Demand-side recommendations are outside the scope of this report and shall be 
addressed in a forthcoming World Bank publication.

 2. For example, recently, the European Commission has elaborated specific guidelines 
for the application of state aid rules in the rapid deployment of broadband networks 
(European Commission 2013a). For a discussion of the principles to allow for state 
aid in the area of broadband see Hencsey et al. 2005.

 3. eMisr National Broadband Plan, http://www.ntra.gov.eg/emisr/Presentations 
/ Plan_En.pdf.

 4. A good example of the public consultation and rules in this domain was established 
by the French regulatory authority in 2008.

 5. See L series of the International Telecommunication Union-Telecommunication 
(ITU-T) Recommendations.

 6. Source: Authors’ analysis based on Broadband Commission 2013; Intel 2013; and 
Vital Wave 2010.
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Conclusion

Countries in the Middle East and Northern Africa (MENA) region have a unique 
opportunity to bridge the gap in competitiveness and trade integration with 
more advanced regions through the development of a low-cost, broadband 
Internet infrastructure. Following the example of mobile communications, the 
MENA countries have the opportunity to create a vibrant competitive frame-
work in which multiple broadband  operators can serve the booming demand of 
a young, technology-savvy  population. Broadband development can dramatically 
increase the production and use of digital content in MENA while bringing 
global knowledge to the region. Broadband enables the integration of firms and 
professional networks in MENA, enhancing job creation opportunities by bring-
ing global jobs to local markets.

To reap these benefits, MENA countries should fully open up their broadband 
markets to competition. The gap between MENA and regions with higher 
 broadband diffusion is mainly a gap in market structure, competition, and 
 governance. The creation and strengthening of open markets for broadband infra-
structure, networks, services, and digital content is a top priority. Countries that 
followed this path, for example, in Eastern Europe and Asia, were able to quickly 
leapfrog more advanced countries, bypassing obsolete legacy infrastructure. A 
commitment to open markets means enforcing a deep regulatory reform, intro-
ducing measures to strengthen competition, eliminating monopolies, licensing 
more operators, tackling dominant positions, and lowering explicit and regulatory 
 barriers to entry. This kind of reform almost always involves addressing local 
resistance to change, often coming from those economic and political agents that 
are profiting from existing rents. This is a tall order indeed.

However, certain specific conditions in MENA can facilitate the implementa-
tion of this complex reform. First, the presence of energy and transport utilities 
with extensive but presently underutilized fiber-optic networks can be leveraged 
to strengthen domestic and international connectivity in a competitive 
 environment. Second, there is the emergence of an urbanized, young population 
that will exert tremendous pressures on demand for broadband on the one hand 
and on demand for housing on the other. Better coordination of civil works and 

c h a p t e r  5
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innovative modes of infrastructure supply can be introduced in MENA to meet 
this growing demand in rapidly changing urban areas. Third, the ample  availability 
of capital in the region led the telecommunications sector to be the driving force 
of foreign direct investment in most countries in the past decade. If the appropri-
ate regulatory framework at the national and regional levels is introduced, 
regional capital can  appropriately fund a quick expansion of broadband networks 
in the region,  laying the foundations for broadband- and mobile-led innovation 
and growth. It is, indeed, crucial that these favorable conditions are strategically 
exploited by policy makers in the region to strengthen broadband connectivity 
in a competitive and transparent sector context and that they are not used to 
exacerbate existing dominant positions in the market. 

The struggle between fostering open and competitive markets and the resis-
tance from existing rent-seekers will be a delicate process. We hope that this 
study can make a small contribution to stimulate the debate and provide the 
arguments and examples to create a more open and competitive broadband 
infrastructure. Presently, MENA lags behind in terms of connectivity prices, 
mobile and fixed broadband penetration, and, crucially, local content. The stakes 
are high, and they are elevated by the existing sociopolitical pressures for reform. 
If the right conditions are set, countries in MENA have an opportunity to 
 leapfrog existing infrastructure and create the foundations for a digital 
economy.
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Selected Country Case Studies

morocco

Introduction
Market liberalization, which has been underway since 2003 and a dynamic 
incumbent operator have led to relatively high levels of broadband uptake in the 
country. This has recently been helped by investments in low-cost international 
connectivity and significant e-applications development. This reflects the 
 determination of the Moroccan authorities to promote information and com-
munications technology (ICT) as a force for social cohesion, equality of oppor-
tunity, and access to knowledge.

There are three main licensed telecom operators active in the market:1

•	 Maroc Telecom (IAM, incumbent) (51 percent owned by Vivendi – French 
media and telecom group [e.g., Canal+ and SFR], also with holdings in Africa 
and Latin America) 

•	 Méditel (40 percent Orange/France Telecom, 30 percent Caisse de Dépôt et 
de Gestion [Morocco], 30 percent Finance Com [Morocco])

•	 INWI (formerly Wana) (69 percent owned by Moroccan conglomerate ONA/
SNI and 31 percent by Zain [Kuwait])

Maroc Telecom continues to be the leading player in broadband both in fixed 
and in mobile broadband, despite strong competition from private operators, 
INWI and Méditel, which have relied heavily on the utility infrastructure of the 
railroad, power grid, and highway system to extend their backbone networks 
throughout the country.

International/Regional and National Connectivity
With a combined capacity exceeding 10 terabits per second (Tbps) and a variety 
of different submarine cables and landing stations, Morocco’s international con-
nectivity is secure and has sufficient capacity to meet current and future 
medium-term needs.2 All three telecom operators have access to international 
connectivity, with competition resulting in a favorable price for international 

a n n e x  a
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bandwidth. Maroc Telecom controls three submarine stations where it is a share-
holder (South East Asia-Middle East-Western Europe 4 optical fiber submarine 
communications cable system [SEA-ME-WE4], Atlas OffShore, and Estepona–
Tétouan). Méditel has redundant connectivity with more than two submarine 
cables and stations, while Wana-INWI, with only one cable leased from the 
national electricity grid (see below), has a more fragile and insecure international 
connectivity. In 2012–13, two other independent cables are expected to land in 
Morocco: Glo1 and MainOne.

In terms of terrestrial regional connectivity, only the Ibn Khaldoun cable 
 operated by incumbents is open. Although Maroc Telecom built fiber to the 
border with Mauritania, and its subsidiary in Mauritania, Mauritel, has built fiber 

International gateways

Submarine cables

Submarine stations Cable Owner Destination

Tétouan Estepona-Tétouan Maroc Telecom Spain
Se-Me-We Maroc Telecom and consortium Europe

Asilah Atlas OffShore Maroc Telecom Spain
Ceuta (Spain enclave) Telefonica Telefonica Spain
Melilla (Spain enclave) Telefonica Telefonica Spain
Tangier REE OPGW REE Spain
Casablanca MainOne African consortium Africa
Casablanca GLO-1 GLO (Nigeria) Africa-Europe

Terrestrial
Maroc Telecom gateways Algerian border Algeria Telecom

Mauritanian border Not open

map a.1 international submarine cable connectivity in morocco

Note: Gbps = gigabits per second; OPGW = optical ground wire; REE = ; SEA-ME-WE4 = South East Asia--Middle East--Western Europe 4 optical 
fiber submarine communications cable system; Tbps = terabits per second.
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to the border with Morocco, the Mauritanian government has not yet authorized 
connectivity between Morocco and Mauritania.

Maroc Telecom owns and operates a fiber-optic backbone of more than 
10,000 kilometers (km) that covers the whole territory using SDH and dense 
wavelength division multiplexing (DWDM) technology. It appears to have a 
wholesale offer on its fiber-optic backbone, which has not been made public. 

Morocco’s Telecom Law3 has allowed competitive offerings to Maroc 
Telecom’s fiber-optic backbone by alternative infrastructure operators, with a 
clear and unambiguous definition of “alternative infrastructure.” However, it lim-
its usage of this alternative infrastructure to licensed operators and does not 

map a.2 main links of maroc telecom’s national Fiber Backbone

Source: World Bank.
Note:  ADM = . 
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authorize owners of alternative infrastructure to provide other services (such as 
managed bandwidth) in addition to renting extra capacity:

Alternative infrastructure operators may rent or lease to an operator of public telecom-
munications network licensee or an applicant for a license as part of a tender in com-
pliance with legislation occupations in the public domain, the excess capacity they 
might have after deploying the infrastructure for their own needs and/or rights of way 
on public property, easements, rights of way, engineering structures, arteries and ducts, 
and the high points they have.

The lease or transfer must be communicated to the ANRT for information.

Revenues and expenses related to the sale or lease are recorded in separate accounts of 
the operator of alternative infrastructure.

Rental or sale of alternative infrastructures should not prejudice the rights of way that 
are entitled to other operators of public telecommunications networks.

In 2005, Finetis Maroc, part of the French Marais group, is deploying an alter-
native passive infrastructure network mainly on the land of the Morocco 
Highway Administration (Autoroute Du Maroc, or ADM) and leasing it to tele-
coms operators Méditel and INWI. The legal status and rights of the company 
Finetis Maroc are not fully clarified at the time of  publication of this report.

The national railroad company, Office Nationale des Chemins de Fer (ONCF) 
and the national electricity and water utility, Office National de l’Electricité et 
de l’Eau Potable (ONEE), also made excess capacity on their fiber networks 
available to telecom operators Méditel and Wana-INWI under the same law.

Fiber-Optic Infrastructure of Finetis Maroc
The legal status and rights of the company Finetis Maroc are not fully clarified 
at the time of the publication of the report. Finetis Maroc’s infrastructure is 
2,000 km long, deployed mainly on the rights of way of the ADM and consists 
of a large capacity of fiber-optic cables (72 fiber pairs) leased as dark fiber. It 
has also deployed infrastructure along other roads and built metropolitan net-
works in Casablanca, Rabat, and Tangier. The  company’s infrastructure covers 
most of the country, although there are some gaps in the eastern part of 
Morocco when compared with Maroc Telecom. However, this infrastructure is 
fragile, with a risk of breakage whenever highway civil works are undertaken.

Finetis Maroc has a potential national project to extend its network in the east 
and central part of Morocco. The southern part of Morocco would be covered 
under a proposed Western Africa passive backbone project.4 According to infor-
mation gathered during the study, rights of way fees appear to be fairly high and 
negatively impact Finetis Maroc’s ability to finance the expansion of the 
network.

Finetis infrastructure is currently used by

•	 ADM for a private network serving internal operations management, and
•	 Telecom operators Méditel and INWI.
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With a capacity of 72 fiber pairs, Finetis Maroc’s infrastructure can offer suf-
ficient capacity for any existing or future telecom operator in Morocco.

Finetis Maroc’s infrastructure does not address international and regional 
 connectivity, even though there is a potential for

•	 International connectivity: Finetis infrastructure could be connected to exist-
ing or future international submarine landing stations, such as MainOne and 
GLO-1 in Casablanca.

•	 Regional connectivity: Finetis infrastructure could be complemented by a ter-
restrial cross-border connection to Algeria at Oujda.

Fiber-Optic Infrastructure of ONCF
For purposes of railroad traffic management, the national railroad company 
(ONCF) has deployed optical fiber along all of its railway tracks, forming a 

map a.3 main links of Finetis maroc’s national Fiber Backbone
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Finetis on Office National des Autoroutes territory

Status

Link

Distance 
(km) 

Passive 
support Fiber characteristics Usage Application Facilities

City A City B
Type of 
laying Number

Type of 
fiber optic

FO per 
cable FO used FO for free

Short 
distance

Long 
distance

Maintenance 
services

Colocation 
facilites

  Tangier Rabat 250 duct 2 G652 D 72 Some used by 
ADM and 
Finetis

Extra capacity 
available

       
  Rabat Casablanca 100 duct 2 G652 D 72        
  Marrakech Essaouira 180 duct 2 G652 D 72        
  Casablanca Marrakech 250 duct 2 G652 D 72        
  Rabat Oujda 350 duct 2 G652 D 72        
  Total 1,380                    

Metropolitan networks

       
Type of 
laying Number

Type of 
fiber optic

FO per 
cable FO used FO for free

Short 
distance

Long 
distance

Maintenance 
services

Colocation 
facilites

  Tangier   duct 2   72            
  Rabat   duct 2   72            
  Casablanca   duct 2   72            

Source: World Bank.
Note: ADM = Autoroute du Maroc (Morocco Highway Administration); FO = km = kilometer. 
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2,000 km fiber-optic infrastructure. However, it offers poor redundancy (no ring 
structure) and limited coverage of the national territory compared to Maroc 
Telecom (especially in the eastern part of Morocco). No plans for increasing this 
footprint in the next two years have been identified.

In 2005, ONCF and Méditel signed a 30-year strategic partnership agreement. 
Under this partnership, ONCF is leasing a fiber-optic line from Fes to Oujda to 
Méditel and allowing the colocation of its transmission equipment in technical 
areas within ONCF premises. Both parties have also jointly constructed two 
fiber-optic networks along railway tracks linking Casablanca, Rabat, Fez, Tangier, 
and Marrakech. Through this partnership, Méditel and ONCF intend to improve 
the quality of their services in their respective areas of activity. It also allows 
ONCF to further develop its communications network and Méditel to expand 
the reach of its telecommunications network across the country. However, 
ONCF has  pre-emption rights if it needs the capacity for internal purposes, 
which could put Méditel in a difficult position for medium-term sustainability in 
areas where it depends on ONCF’s infrastructure.

According to information gathered during the study, it appears that ONCF 
and Méditel are already using all of the available cables on some routes or parts 
of the infrastructure (such as Rabat–Fes–Oujda).

The partnership does not address international and regional connectivity, even 
though there is a potential for

•	 International connectivity: Using ONCF infrastructure, Méditel reaches the 
two Spanish enclaves of Ceuta and Melilla where it connects to the two sub-
marine cables of the Spanish incumbent operator, Telefonica.

•	 Regional connectivity: ONCF infrastructure could be complemented by a 
 terrestrial cross-border connection to Algeria at Oujda.5

Fiber-Optic Infrastructure of ONEE
For purposes of extra high voltage/high voltage (EHV/HV) transportation man-
agement, ONEE has deployed optical fiber  (optical ground wire [OPGW] 
cables) and also cables separately wound on its EHV/HV pylons, forming a 4,000 
km fiber-optic infrastructure partly in a ring structure and covering most of the 
country. However, compared with Maroc Telecom, significant gaps remain in 
serving the eastern and central part of Morocco. No plans for increasing this 
footprint in the next two years have been identified.

However, because of requirements for the construction of EHV/HV lines, the 
interface points on the ONEE fiber optic infrastructure are rarely close to urban 
areas, so that additional fiber infrastructure needs to be built to connect the fiber 
along the grid with the technical sites of telecom operators that are generally 
located in urban areas. Other issues may also impede connection with telecom 
operators–for instance, some fiber-optic cables are old and therefore have poor 
signal quality for broadband usage.

In 2007, ONEE6 and Wana (now INWI) signed a memorandum of understand-
ing that allows INWI to set up its backbone under a ring structure using ONEE’s 
fiber-optic infrastructure. However, ONEE has pre-emption rights if it needs the 
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capacity for internal purposes, which could put INWI in a difficult position for 
medium-term sustainability in areas where it depends on ONEE’s infrastructure.

According to information gathered during the case study, it appears that all of 
the available cables are already used by ONEE and INWI on some routes or parts 
of the infrastructure.

The memorandum explicitly addresses international and regional connectivity:

•	 International connectivity: interconnection is already provided with telecom 
operators in Spain via a submarine optical cable linked with the electrical 
cables running across the Strait of Gibraltar and connected to the fiber-optic 
infrastructure of the Spanish electricity grid, REE.

•	 Regional connectivity: an OPGW cable has been laid down between ONE and 
Sonelgaz (Algeria) but is not currently open to usage for information and com-
munications technology (ICT).7

map a.4 Key characteristics of oncF’s Fiber-optic infrastructure
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ONCF (Office National des Chemins de Fer)

Link

Distance 
(km) Status

Passive support

Fiber 
type

Usage Application Facilities

City A City B
Type of 
laying Nb

Number of FO 
per cable

FO 
used

FO for 
rent

Short 
distance

Long 
distance

Maintenance 
services

Colocation 
facilites 

Marrakech Casablanca 250   duct 1 32 G652B            
Casablanca Rabat 100   duct 1 32        
Rabat Fes 200   duct 1 32        
Rabat Tangier 300   duct 1 32        
Fes Oujda 380   duct 1 12 G652B        
Taourit Nador 120   duct 1 24 G652B        
Casablanca Jorf Lasfar 148   duct 1 24        
Total 1498                    

Project (2012–201x)

Marrakech TGV Tangier TGV Laying with TGV progress
Marrakech TGV Agadir In project

Metropolitan network

City   Status
type of 
laying Nb

Number of FO 
per cable

Type of 
FO

FO 
used

FO for 
free

Short 
distance

Long 
distance

Maintenance 
services

Colocation 
facilites

Casablanca 12   OPGW 1 12              
Rabat Ville R. Agdal 3   OPGW 1 12              
Tangier       OPGW 1 32              

Source: World Bank.
Note: FO =  km = kilometer; Nb = number; OPGW = optical ground wire; TGV =.
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Key Lessons For the Use of Alternative Fiber-Optic Infrastructure
From a policy perspective, there are no impediments to the implementation 
and use of alternative infrastructure in Morocco. The definition of a telecommu-
nications network is clear and includes both passive infrastructure and equip-
ment assets, while the definition of “alternative infrastructure” is unambiguous. 
Building upon rights of way of the national highway administration, a pure pri-
vate infrastructure operator, Finetis Maroc, has been authorized to build and sell 
capacity to licensed telecommunications operators. Also, both the national grid 
and national railroad fiber networks have excess capacity, which has been made 
available to licensed telecommunications operators. As a consequence, competi-
tors Méditel and INWI could develop backbone networks in competition with 
Maroc Telecom.

map a.5 Key characteristics of onee’s Fiber-optic infrastructure

Note: kV = kilovolts; ONEE = Office National de l’Electricité et de l’Eau Potable. 
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ONE

Link
 

Passive 
support Fiber characteristics Usage Application Facilities

General Specifications OPGW 1 G652 16            

G652 8            

Ring (Wana-INWI)  
Type of 
laying Nb

Type of Fiber 
Optic

Number 
per cable FO used

FO for 
free

Short 
Distance

Long 
Distance

Maintenance 
services

Colocation 
facilities

Founty Chichaoua Pt to Pt OPGW 1 G652 B G655 24 Unknown at ring 
interconnection, 
some cables are 
saturated

      Unknown
Founty Glalcha 

Chichaoua Pt to Pt 1 G652 B G656 24
     

Chichaoua  Tensift jorf lasfar Ring OPGW 1 G652 B G657 24      
Jorf lasfar-

Mohammedia
Tizgui Tazart Ring 1 G652 B G658 24      

Mohammedia Zaer Khenitra Tizgui Ring OPGW 1 G652 B G659 24      
Tizgui BeniMellal Pt to Pt 1 G652 B G660 24      
Toulal Azrou Ifrane Allal Fassi Ring OPGW 1 G652 B G661 24      
Allal Fassi Bourdim Pt to Pt 1 G652 B G662 24      
Bourdim Oujda Berkane Selouane Ring OPGW 1 G652 B G663 24      
Zaer Souq Laarbaa Mellous Tanger 

Fouarat
Ring 1 G652 B G664 24      

Mellouss Tétouan Pt to Pt OPGW 1 G652 B G665 24      

Source: World Bank.
Note: FO =  Nb = number; OPGW = optical ground wire; Pt = port.
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Scaling up of the Finetis Maroc model of passive infrastructure deployment 
seems to offer the most likely option to meet the medium- to long-term demand 
for more national broadband connectivity as an alternative to incumbent Maroc 
Telecom. The two other major alternative infrastructure options (power grid 
and rail) will probably face more challenges to meet current and future needs. 
Both are bound up in long-term agreements with two competing operators, the 
railway extends through only a small part of the country, the high voltage power 
transmission grid does not often pass through the populated areas that need to 
be served, and much of the fiber deployed on pylons is already in use or is old. 
However, scaling up the Finetis Maroc model would necessitate establishing 
a level playing field in terms of rights of way charges; at present Finetis Maroc 
pays DH 15.00 per mile per year (US$1.74) while ONEE and ONCF pay noth-
ing and Maroc Telecom pays a total fee based on an old estimate of network 
length (at privatization) and not on the reality of today’s network.

In addition, legal and regulatory provisions could enhance the contribution of 
alternative infrastructure to the acceleration of broadband development by

•	 Enabling alternative infrastructure to disseminate and provide redundant links 
to international connectivity, by allowing access to existing and future subma-
rine landing stations in Morocco; and

•	 Enabling alternative infrastructure to set up terrestrial cross-border connec-
tions (such as with Algeria out of Oujda) to improve regional connectivity.

The 2010 strategic sector note by the prime minister8 outlined a number of 
concrete measures the government planned to take by 2013 to improve access 
to the Internet, reduce the digital divide (broader coverage, lower prices), and 
increase available speeds. These included opening the sector to new entrants, 
including infrastructure operators; strengthening regulations on infrastructure 
sharing and local loop unbundling (LLU); and updating regulations on urban and 
land use planning and rights of way. These have been correctly identified as the 
most important policy and regulatory changes necessary to maximize the poten-
tial for using alternative infrastructure to meet the country’s needs, assuming 
they are fully and consistently implemented.

tunisia

Introduction
Tunisia has one of the most advanced ICT infrastructures in Africa, with 
the World Economic Forum ranking the country 50th in 2011 in terms of global 
ICT competitiveness and 2nd (behind the United Arab Emirates) in the Middle 
East and North Africa (MENA)  region.

There are three licensed telecom operators active in the market:9

•	 Tunisie Telecom (incumbent). 
•	 Tunisiana, which bought the independent Internet service provider (ISP) 

Tunet in 2011, and acquired a global license in 2012. 
•	 Orange Tunisie, whose license was awarded in May 2010.
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The incumbent, Tunisie Telecom, continues to be the leading player in 
 broadband in both fixed and mobile broadband, despite strong competition from 
Orange Tunisie and, more recently, Tunisiana.

International/Regional and National Connectivity
In term of international connectivity, with three submarine cables since May 
2013 (with four expected in 2014), Internet Protocol (IP) connectivity with 
Algeria and Tunisia is secure, and with more than 3.5 terabits per second (Tbps) 
(6 in 2014) has sufficient international bandwidth capacity to meet current and 
future medium-term needs. However, Tunisie Telecom has a monopoly on all 
existing international facilities. There are plans by Tunisiana and Orange Tunisie 
to build a new submarine cable.

In terms of terrestrial regional connectivity, only the Ibn Khaldoun cable oper-
ated by incumbents is open, connecting Tunisia with Algeria and with Libya.

As a result of the country’s earlier political environment, there was also a 
de facto and de jure monopoly on international gateways and, until the end of 
2012, Internet traffic was managed by ATI (Agence Tunisienne de l’Internet).10 
Today ISPs can skip ATI for Internet  third generation of mobile telecommunica-
tions technology (3G) data traffic. ATI was established in March 1996 to pro-
mote Internet services in Tunisia. It is a public corporation with the legal status 
of a limited liability company and is a subsidiary of Tunisie Telecom. ATI is the 
wholesale supplier of Internet access in Tunisia, responsible for providing access 
to various Internet services for ISPs and specifically provides

•	 A national Internet exchange point (national IXP) for the interconnection of 
ISPs to one another and the rest of the Internet; 

•	 Management of IP addressing;
•	 Internet access primarily to government ministries and the Public Administrative 

Institutions (PAIs); and
•	 Website hosting for institutions, government agencies, and nongovernmental 

organizations.

Since the “Jasmine revolution,” Tunisie Telecom has taken over from ATI the 
role of wholesale supplier of Internet access in Tunisia, the functions of the 
national IXP, as well as co-management of the national domain “.tn”. In March 
2013, ATI also implemented a domain name server for North Africa.

Tunisie Telecom owns and operates a 10,000 km fiber-optic backbone covering 
the whole territory using SDH and DWDM technology, which offers the poten-
tial for very high bandwidth with good security. Tunisie Telecom’s  network rings 
offer several l (DWDM) or  synchronous transmission mode (STM)64 loops. It 
also has a wholesale offer that was analyzed and reviewed by INTT in 2011. 

Tunisia’s telecoms laws11 do not define specific rights of alternative infrastruc-
ture providers to make competitive offerings to Tunisie Telecom’s fiber-optic 
backbone. This regulatory uncertainty has been identified and INTT announced 
in April 2012 at a FRATEL12 meeting on fiber-optic rollout that it would launch 
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International gateways

Submarine cables

Submarine stations Cable Owner Destination

Kelibia Hannibal Tunisie Telecom Italy
Keltra Tunisie Telecom

Telecom Italia
Italy

Bizerte Se-Me-We Se-Me-We Europe

Terrestrial
Tunisie Telecom gateways Libyan border Libya Telecom

Ghardimaou Algeria Telecom

Source: World Bank.

map a.6 international submarine cable connectivity in tunisia

Note: SEA-ME-WE4 =.
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map a.7 main links of tunisie telecom’s national Fiber Backbone

Source: World Bank.



144 Selected Country Case Studies

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9

a review of the legal and regulatory framework in order to address alternative 
infrastructure providers explicitly and provide them with a similar regulatory 
environment to that of Tunisie Telecom. 

Currently there are three major owners of alternative fiber-optic infrastruc-
ture: the national electricity and gas grid, Société Tunisienne d’Electricité et du 
Gaz (STEG); the national railroad company, Société Nationale des Chemins de 
Fer Tunisiens (SNCFT); and the national highway company (Tunisie Autoroutes). 
Recently, INT has approved technical and financial offers of STEG and SNCFT, 
enabling them to lease access to their fiber infrastructure (INT Decisions 
N.149/2013 and N.150/2013).

Fiber-Optic Infrastructure of SNCFT
For purposes of railroad traffic management, SNCFT has deployed optical fiber 
along all of its railway tracks, forming a 770 km fiber-optic infrastructure, with 
excellent coverage of key urban areas especially in the west and south regions and 
many technical sites that are suitable for colocation of broadband equipment by 
telecom operators. Several plans for increasing this footprint by 857 km in the 
next two years have been identified, including links to both the Algerian and 
Libyan borders.

According to information gathered during the case study, SNCFT understands 
the role that it could play as a provider of alternative fiber-optic infrastructure to 
the telecommunications industry, and has defined a strategy that has evolved over 
time. It now appears that SNCFT’s strategy is proactive and open to any  operator’s 
request:

•	 On the Tunis–Sfax link, SNCFT granted 10-year concessions to Tunisie 
Telecom and Tunisiana on one duct each and retained the remaining duct 
(equipped with six fiber-optic cables installed by operators). 

•	 On the Sfax–Gabes–Tozeur link, SNCFT laid down optical fiber cables and is 
proposing to rent ducts (equipped with six fiber-optic cables) to operators. 
Orange Tunisie is currently renting one duct from SNCFT, although the lease 
is on an annual basis.13

FIber-Optic Infrastructure of Tunisie Autoroutes
The national highway company, Tunisie Autoroutes, deployed 435 km of ducts 
(three ducts in general along the highways) for optical fiber mostly in the eastern 
region, providing opportunities for telecom operators to create long-distance links 
(in particular for redundancy purposes because the highways only go near the larger 
cities where the operators generally have their technical sites). As part of road infra-
structure development in Tunisia and the road project of the North African cor-
ridor,14 Tunisie Autoroutes has several projects currently running or under feasibility 
study that would significantly expand the coverage of its fiber-optic infrastructure, 
including possible cross-border connections with both Algeria and Libya.

However, Tunisie Autoroutes did not deploy fiber-optic cables in any of its 
ducts. In 2010 it signed an exclusive agreement with Tunisie Telecom that, 
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map a.8 Key characteristics of sncFt’s Fiber-optic infrastructure
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SNCF (Societe National des Chemins de Fer)

Link

Distance 
(km) Status

Passive support

Fiber 
type

Usage Application Facilities

City A City B
Type of 
laying

Nb of 
ducts

Number of 
FO per cable FO used FO for rent

Short 
distance

Long 
Distance

Maintenance 
Services

Colocation 
facilites and 

interconnectivity

Tunis Sfax 260

 

Duct 3 TT cable/72 G652B SNCFT 8 >40     TT SNCFT Offer
Tunisia 

cable/96
G655

 

>70     Tunisia

Sfax Gabes 160 Duct 3 48 G652 D 8 40      
Gabes Gafsa 150 Duct 3 48      
Sfax Gafsa 200 Duct 3 48      
Total 770                    

Project (2012–14)
Jedeida Bizerte 72 2012–14 Duct 3 48             SNCFT Offer
Sousse Madhia 65 ACCS 2 24 G652 D 8 40      
Tunis Algerian 

border 220 Duct 3 48
     

Tunis Tozeur 420 Duct 3 48      
Gafsa Tozeur 80 Duct 3 48      
Total 857                    

Project (Long Term)
Gabes Libyan 

border
  2020? OPGW Not yet decided 

Source: World Bank.
Note: ACCS =  ; FO =  ; km = kilometer; Nb = number; OPGW = optical ground wire; TT = .
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according to information gathered during the case study, gives access to one duct 
on the Bizerte–Tunis–Hammame–Sousse–Sfax route to Tunisie Telecom for the 
purpose of laying its fiber and provides for Tunisie Autoroutes to lease some of 
those optical fibers for its internal operations management. Access to this alterna-
tive infrastructure has allowed Tunisie Telecom to improve the redundancy of its 
fiber-optic backbone by creating loops with its own fiber-optic infrastructure 
(see map A.9).

Fiber-Optic Infrastructure of STEG
For purposes of EHV/HV transportation management, the national electricity 
and gas grid (STEG) has deployed 890 km of optical fiber (OPGW as well as 
enameled copper clad aluminum [ECCA] cables), covering most of the country 
with good reliability (Coastal zone: from Nabeul–Zarzis; Central zone: Gabes–
Sidi Bouzid–Le Kef; Western Region: Tozeur–Gafsa–Kasserine–Kebili–Beja) and 
providing links to both the Algerian and Libyan borders. Several plans for 
increasing this footprint in the next two years have also been identified 
(e.g., Beja–Kef–Kasserine), for an additional 882 km. 

However, because of requirements for the construction of EHV/HV lines, the 
interface points on the STEG fiber-optic infrastructure are rarely close to urban 
areas, so that additional fiber infrastructure needs to be built to connect the fiber 
along the grid with technical sites of telecom operators, which are generally 
located in urban areas. Also, some of the fiber cables are likely to be old (FO 652 
A type) and not suitable for telecom backbone.

STEG has excess capacity on its fiber-optic infrastructure, some of which 
would be particularly beneficial for broadband development in the western 
region of Tunisia. However, according to information gathered during the case 
study, STEG has not yet leased excess capacity despite various requests from 
telecom operators. 15

Key Lessons For the Use of Alternative Fiber-Optic Infrastructure
From a policy perspective, Decisions N.149/2013 and N.150/2013 have created 
an appropriate for the implementation and use of alternative infrastructure in 
Tunisia. So far competitors Tunisiana and Orange only have access to the excess 
capacity of the national railroad company (SNCFT). However, it is expected that 
they will also be able to access STEG’s infrastructure soon.

Scaling up of all alternative infrastructure (existing and planned) usage seems 
to offer the most significant potential to meet the medium- to long-term demand 
for more national broadband connectivity as an alternative to incumbent Tunisie 
Telecom.

In addition, legal and regulatory provisions could enhance the contribution of 
alternative infrastructure to the acceleration of broadband development:

•	 Enabling alternative infrastructure to disseminate and provide redundant links 
to international connectivity, by allowing access to existing and future subma-
rine landing stations in Tunisia;
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map a.9 Key characteristics of tunisie autoroutes’ Fiber-optic infrastructure
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Tunisie Autoroutes (Motorways authority)

Link

Distance 
(km) Status

Passive support

Fiber type

Usage Application Facilities

City A City B
Type of 
laying

Nb of 
ducts

Number of 
FO per cable

Duct 
used

FO 
for 

rent

Short 
distance 
(<30 km)

Long 
distance

Maintenance 
services

Colocation facilites 
and interconnectivity

Tunis Sfax 280   Duct 3 TT cable/72 G652 B 1       Tunisie Telecom
Tunis Bizerte 75   3 TT cable/72 G652 B 1      
Tunis Mejez el bab 80   5 TT cable/72 G652 B 1    
Total 435    

Project (2012–18)
Sfax Gabes 140 2013 Duct 5 48 It is not in the Tunisia Autoroute Strategy to lay fiber-optic cable. They prefer to rent 

(TT exclusivity?) duct with 6 FO for TA usageGabes Libyan border 200 2016 5 24
Mejez el bab Bousalem 80 2015 5 48
Bousalem Algerian 

border
70 2018 5 48

Gabes Libyan border 200 2016 5 48
Total 690    

Project (long term)
ECOSO Tunis–

Kasserine-
Gafsa

400 2020 Duct

Total 400                      

Source: World Bank.
Note: ECOSO =  ; FO =  ; km = kilometer; Nb = number; TA = Tunisie Autoroutes; TT = .
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map a.10 Key characteristics of steG’s Fiber-optic infrastructure
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STEG (Societe Tunisienne d’ Electricite et de Gaz)

Link

Distance 
(km) Status

Passive support
Fiber 

Caracteristics Usage Application Facilities

City A City B
Type of 
laying

Nb of 
cable

Nb of FO 
per cable G652 B G655 FO used

FO for 
free

Short 
distance 

Long 
distance

Maintenance 
services

Colocation 
facilites

Tunis Bizerte 70 Active OPGW 1 16 8 8 4 12 4 12    
Bizerte Algerian border 190 OPGW 1 16 8 8 4 12 4 12    
Tunis Sidi Mansour 220 OPGW 1 16 8 8 4 12 4 12    
Sidi Mansour Gabes 150 OPGW 1 16 8 8 4 12 4 12    
Gabes Libyan border 260 OPGW 1 16 8 8 4 12 4 12    
Total 890    

Project (2012–18)
Tejourine Algerian border 122 Project 

2012 
2014

OPGW 1   8 8            
Tunisia Enfidha 80 OPGW 1   8 8            
Enfidha Rwis (Lybia) 580 OPGW 1   8 8            
Enfidha Menzel 100                
Total 882    

Jendhouba Kasserine 190   THT without OPGW
Mdhila Tozeur 80
Mdhila Gabes 180
Total 450                      

Source: World Bank.
Note: FO =  ; km = kilometer; Nb = number; OPGW = optical ground wire; THT =  .
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•	 Enabling alternative infrastructure to set up terrestrial cross-border 
 connections (with Algeria and Libya in particular) to improve regional 
connectivity;

•	 Review of existing exclusive agreement between Tunisie Autoroutes and 
Tunisie Telecom; and

•	 Enabling other holders of alternative infrastructure in Tunisia to offer fiber 
assets to licensed telecommunications operators.

the arab republic of egypt

Introduction
ICT has been a part of Egypt’s national development strategy for the past decade, 
and the government has been developing a framework to move the country into 
the information age through promoting partnerships of public, private, civil 
 society, and multilateral stakeholders. The recent wave of reform has stimulated 
the government of Egypt to speed up the deployment of services and enhance 
the current broadband infrastructure. The tremendous demand for more 
 bandwidth coupled with consumer appetite for video content, news, and 
 multimedia services led the government to introduce in 2011 a new ICT strategy 
for broadband: the eMisr National Broadband Plan. According to the Balancing 
Act16 study, Egypt and South Africa are the two countries with the most data 
centers in Africa.

The telecom market is divided between several operators:

•	 Telecom Egypt (TE, incumbent) has a monopoly in terrestrial infrastructure 
(fiber-optic backbone and copper access network) but is not active in the 
mobile market; it participates in the Internet retail market through an ISP 
subsidiary, TE Data.

•	 Three mobile operators with a 3G license: Mobinil, Etisalat, and Vodafone. All 
mobile operators also have Internet subsidiaries.

•	 Seven ISPs authorized to market the asymmetric digital subscriber line 
(ADSL) service of the TE access network (among which four are subsidiaries 
of operators). 

TE plays no role at the retail level in either fixed or mobile broadband. 

International/Regional and National Connectivity
Egypt is one of the main submarine landing hubs in Africa, mainly because of its 
unique geographical situation between the Red Sea and the Mediterranean. With 
a combined capacity exceeding 2 Tbps, Egypt’s international connectivity is 
secure and has sufficient capacity to meet current and future medium-term 
needs. 

International submarine cables are open to competition but TE exerts 
 significant market power on access to any submarine stations because it has a 
monopoly in terrestrial backhaul.
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However, in terms of terrestrial regional connectivity, Egypt is only connected 
to Israel (Jordan is connected by a submarine cable along the power line connect-
ing the two national grids in Egypt and Jordan).

TE owns and operates a 15,000 km long fiber-optic backbone, based on SDH 
and DWDM technology, extending to nearly all populated areas in Egypt, usually 

Landing station Alexandria Abu Talat Zafarana Suez

Submarine cable Aletar Europe India Gateway (EIG) Europe India Gateway (EIG) FLAG Europe-Asia (FEA)
FLAG
Europe-Asia (FEA)

Middle East North Africa 
Cable System

Middle East North Africa 
(MENA)

FLAG FALCON

Hawk TE North SEACOM/Tata TGN-Eurasia IMEWE
IMEWE SEA-ME-WE3
SEA-ME-WE3 SEA-ME-WE4
SEA-ME-WE4

Source: World Bank.
Note: FLAG = ; IMEWE = ; SEA-ME-WE3 = ; SEA-ME-WE4 = ; SEACOM = ; TE = .

map a.11 international submarine cable connectivity in egypt
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down to the second level Egyptian administrative localities (Qism and Markaz). 
TE has a wholesale offer on its fiber-optic backbone, which is public.17

With TE having a monopoly on fixed infrastructure, no competitive offerings 
to its fiber-optic backbone by alternative infrastructure operators have been 
allowed. Although recent steps have been taken towards allowing mobile opera-
tors to build their own core infrastructure, their licenses do not allow for 
 infrastructure leasing to other parties.

However, some utility infrastructure could be suitable for the telecom 
 operators to transmit their payload, especially for long distances (or between 
governorates) such as the Egyptian Electricity Transmission Company (EETC) or 
national railroad company (ENR).

The oil and gas sector has more than 4,000 km of pipeline, part of which is 
used for gas interconnection with some of the neighboring countries, but mainly 
it is used to link gas liquidating and production refineries up to the gas 
 distribution companies and large industrial customers. No precise information 
could be gathered about the extent of fiber-optic infrastructure, though it 
appears that oil and gas companies could have about 4,000 km of fiber-optic 
cables throughout these pipelines.

Fiber-Optic Infrastructure of EETC
For purposes of EHV/HV transportation management, the national electricity 
grid (EETC) has deployed 7,000 km of optical fiber (OPGW cables and also 
cables separately wound on its EHV/HV pylons), covering most of the country 
(inhabited areas) without significant gaps.18 There is also a terrestrial connection 
with Libya.

However, because of requirements for the construction of EHV/HV lines, the 
interface points on the EETC fiber-optic infrastructure are rarely close to urban 
areas, so that additional fiber infrastructure needs to be built to connect the fiber 
along the grid with technical sites of telecom operators, which are generally 
located in urban areas.

According to information gathered during the study, EETC has excess 
 capacity on its fiber-optic infrastructure, some of which would be particularly 
beneficial for the development of broadband in the country.

Fiber-Optic Infrastructure of ENR
For purposes of railroad traffic management, the national railroad company 
(ENR) has deployed optical fiber along its rail tracks, but has excess capacity only 
on a limited route (Qalub–Shibin El-Qanater). According to information gathered 
during the study, several planned projects over the next two years could provide 
more than 885 km of fiber-optic infrastructure with excess capacity.

Key Lessons on the Use of Alternative Fiber-Optic Infrastructure
From a policy perspective, implementation and use of alternative infrastructure 
is currently forbidden in Egypt because Telecom Egypt has a monopoly on fixed 
infrastructure. Although recent steps have been taken toward allowing mobile 
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map a.12 Key characteristics of eetc’s Fiber-optic infrastructure
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EETC (Egyptian Electricity Transmission Company)

Link

Distance 
(km) Status

Passive support Fiber Type Usage Application Facilities

City A City B
Type of 
laying

Nb of 
cable

Number of 
FO per cable

G652 or 
G655

FO 
used

FO for 
rent

Short distance 
(<30 km)

Long 
distance

Maintenance 
services

Colocation 
facilites

Cairo Assiut 380   OPGW   24 Unavailable 
information

         
Assiut Aswan 530 OPGW   24          
Luxor Hurghada 300 OPGW   24          
Cairo Suez 150 OPGW   24          
Suez Jordan 

border 260
               

Cairo Alexandria 210 OPGW   24          
Alexandria Libyan 

border 490 OPGW   24
         

Alexandria Port Said 260                    
Port Said Ismaila 80                    
Ismaila Cairo 150                      
Total 2,800    

Source: World Bank.
Note: FO =  ; km = kilometer; Nb = number; OPGW = optical ground wire.
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map a.13 Key characteristics of enr’s Fiber-optic infrastructure
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Egyptian National Railways

Link

Distance 
(km)  Status 

Passive support

 Fiber 
Type

Usage Application Facilities

City A City B
Type of 
laying

Nb of 
cable

Nb of FO per 
cable

FO 
used

FO for 
rent

Short distance 
(<30 km)

Long 
distance

Maintenance 
services

Colocation 
facilites 

Qalub Shibin El-
Qanarter

19   Duct 4+4 24 G652 6 18 No rent 
possible

   

Total   19                    
Project 

(2012–14)
                       

Cairo Asyut 370 WB Funding Duct 4+4 24     not possible to rent    
Cairo Alexandria 207 WB Funding Duct 4+4 24    
Cairo Port Said 191 Arab Funds Duct 4+4 24        
Tanta Domiets 117 Koweity Bank Duct 4+4 24        
Total   885                

Source: World Bank.
Note: FO =  ; km = kilometer; Nb = number; WB = World Bank.



Selected Country Case Studies 159

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9 

operators to build their own core infrastructure, their licenses do not allow for 
infrastructure leasing to other parties.

Scaling up of all alternative infrastructure (existing and planned) usage would, 
however, increase competition in the backbone and backhaul market segments, 
and contribute to benefiting areas with a significant number of inhabitants that 
are currently underserved by broadband.

Jordan

Introduction
In 2003, the government of Jordan adopted a statement of ICT sector policy 
favoring liberalization. The policy was replaced with a new policy statement in 
2007, which focused on creating the conditions for effective competition in the 
ICT sector in order to promote the sector’s development. Competition is allowed 
in all segments of the market and is predominantly infrastructure-based.

Twenty-five individual licensees are active in the market:19

•	 Twenty-two for fixed networks, including: Jordan Telecom Group (JTG) 
(incumbent, 51 percent owned by Orange), Vtel, Damamax,20 several cable 
access television (CATV) operators, and TE-Data (Aqaba).

•	 Three for mobile (3G) networks: Orange (JTG), Zain, Unamiah. 

The incumbent, JTG, continues to be the leading player in fixed broadband 
but faces strong competition in mobile broadband from Zain and Unamiah.

International/Regional and National Connectivity
With a combined capacity exceeding 1 Tbps, and access to multiple submarine 
cables and terrestrial cross-border connections, Jordan’s international  connectivity 
is secure and the country has sufficient capacity to meet current and future 
medium-term needs. All telecom operators have access to international connec-
tivity, with full competition resulting in a favorable price for international band-
width, which is a key prerequisite for broadband development in the country.

At Aqaba on the Red Sea, two submarine cables provide international con-
nectivity on an open access basis. In addition the national grids in Jordan 
(National Electricity Power Company [NEPCO]) and Egypt (EETC) have 
installed a submarine fiber-optic cable alongside a high voltage power line inter-
connecting their networks and making the excess capacity available to telecom 
operators in Jordan.

In terms of terrestrial regional connectivity, Jordan is perfectly interconnected 
at the regional level with cross-border links to Egypt, Syria, Israel and the 
Palestinian territories, and Saudi Arabia. NEPCO also provides connections with 
Syria and the Palestinian territories (Jericho).

JTG owns and operates a 4,000 km long fiber-optic backbone covering a large 
part of the territory, which uses SDH and DWDM technology and offers 
the potential for high bandwidth with good security. Jordan Telecom has a 
wholesale offer which is publicly available on the JTG group website.21
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map a.14 international submarine cable connectivity in Jordan

International gateways

Submarine cables

Submarine stations Cable Owner Destination

Aqaba Fea EU and Asian countries
Falcon EU and Asian countries

Alternative submarine Infrastructure
Aqaba NEPCO- EETC Jordan; Egypt, Arab Rep.

Terrestrial
Jordan Syrian Arab Republic

Israel
Palestinian territories
Egypt, Arab Rep.
Saudi Arabia
Iraq

Source: World Bank.
Note: EETC = ; EU = ; FEA = ; NEPCO =.
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map a.15 main links of Jordan telecom’s national Fiber Backbone

Source: World Bank.
Note: JTG = .
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Competitors Zain and VTEL Jordan also own and operate their own fiber-
optic backbone. VTEL Jordan is a wholly owned subsidiary of VTEL Holdings, a 
regional telecom operator. It launched its operations in 2008 with the goal of 
becoming the country’s first next generation network (NGN) operator providing 
data, voice, and related added value services to the wholesale, corporate, and resi-
dential markets. Within two years, VTEL Jordan became one of the largest 
100 percent fiber-optic backbone operators in Jordan and has made strategic 
alliances with local and international companies in order to offer clients broad-
band through fiber optics. It has invested in the first FTTB and Gigabit Passive 
Optical Network (GPON) and services in order to deliver faster broadband: 
VTEL Jordan has built over 150 km of fiber-optic rings in Amman and the sur-
rounding areas. In addition, VTEL Jordan built the largest Tier 3 Data Center in 
Jordan dedicated to colocation services, disaster recovery, and hosting.

Under the Telecommunications Law, competitive offerings to JTG’s fiber-
optic backbone by alternative infrastructure operators are allowed.

Currently there are two major owners of alternative fiber-optic infrastructure: 
the national electricity grid (NEPCO), the three electricity distribution compa-
nies (JIPCO, EDCO, IDCO), and the National Broadband Network (NBN) 
established by the government of Jordan along the motorways. Railroad infra-
structure in Jordan is old and limited (Amman–Damas for passenger services, 
Amman–Aqaba for goods transportation), with some new developments 
financed under European Union (EU) assistance, but the national railroads do 
not have any fiber-optic infrastructure at present.

Fiber-Optic Infrastructure of NEPCO, JIPCO, EDCO, and IDCO
Because of its geographical structure, Jordan’s population is concentrated in a 
small area of land (90 percent of the population live in about 10 percent of the 
territory). This feature has resulted in high penetration of the electrical distribu-
tion system, with the national electricity grid NEPCO being in charge of EHV 
(extra high voltage) transportation with the three electricity distribution compa-
nies (JIPCO, EDCO and IDCO) in charge of HV (high voltage).

For purposes of EHV transportation management, NEPCO has deployed 
optical fiber (OPGW cables) and also cables separately wound on its EHV, 
 forming a 1,270 km fiber-optic infrastructure that covers all of Jordan’s inhabited 
areas without significant gaps. Several plans for increasing this footprint in the 
next two years have also been identified, for an additional 490 km, with intercon-
nectivity with neighboring countries, and NEPCO is open to installing new 
OPGW cables if required by the telecom operators.

However, because of requirements for the construction of EHV lines, the 
interface points on the NEPCO fiber-optic infrastructure are rarely close to 
urban areas, so that additional fiber infrastructure needs to be built to connect 
the fiber along the grid with technical sites of telecom operators, which are 
 generally located in urban areas.

However the potential alternative infrastructure of the three electricity distri-
bution companies (JIPCO, EDCO, and IDCO) could also be used by telecom 
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map a.16 Key characteristics of nepco’s Fiber-optic infrastructure
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NEPCO (National Electricity Power Company)

Link

Distance 
(km) Status

Passive support

Fiber 
type

Usage Application Facilities

City A City B
Type of 
laying Nb 

Number of 
FO 

FO used 
(NEPCO-Gov)

FO for 
rent

Short 
distance

Long 
distance

Maintenance 
services

Colocation 
facilites 

Amman Aqaba 330   OPGW 1 16/32 G652 B  4–8          
Aqaba Egypt 20   Submarine 2 16    4–8          
Qatrana Ghorsafi 60   OPGW 1 32 G652 B  4–8          
Qaia Jericho border 60   OPGW 1 16/32 G652 B  4–8          
Amman Waqqas 110   OPGW 1 16/32 G652 B  4–8          
Amman Irbid 110   OPGW 1 32 G652 B  4–8          
Amman Syria Border 180   OPGW 1 16 G652 B  4–8          
Amman Mafraq-Rehab 120   OPGW 1 32 G652 B  4–8          
Amman K. Samra 30   OPGW 2 32 G652 B  4–8          
Amman Zarka-Hashmiya 40 OPGW 1 16/32 G652 B  4–8          
Zarka Manara 25   OPGW 1 16 G652 B  4–8          
Manara Amman 15   OPGW 1 16 G652 B  4–8          
Amman Bayader 20   OPGW 1 16 G652 B  4–8          
Amman city network 150   OPGW 1 16 G652 B  4–8          
Total 1,270    

Project (2012–14)
Qwaira Shedia 140       32              
Sahab Safawi-Riesha 350       16–32              
Total 490    

Source: World Bank.
Note: : FO =  ; Gov = government;  km = kilometer; Nb = number; OPGW = optical ground wire.
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operators to connect the national grid and their technical sites. At present, NBN 
signed a pole rental agreement with EDCO and IDCO to install aerial fiber 
cables on their poles.

NEPCO provides excess capacity of its alternative fiber-optic infrastructure to 
the telecommunications industry on request, and has set up a dedicated team to 
provide maintenance services on its infrastructure. However, according to infor-
mation gathered during the study, the price levels appear to be too high to scale 
up usage by telecom operators.22

•	 The interconnection with Egypt via its submarine optical fiber cable is currently 
used by TE Data, a subsidiary of Telecom Egypt, to provide Internet in Aqaba.

•	 Some fibers (4–6) of NEPCO’s fiber-optic infrastructure are used by the ICT 
ministry for the NBN project under an indefeasible right of use agreement. In 
exchange, NBN allows access to some fiber on its own network to NEPCO for 
backup purposes. NBN also uses fiber from the distribution companies to 
 provide connectivity to schools.

Fiber-Optic Infrastructure of NBN
The government of Jordan adopted a universal service policy for the telecom-
munications sector in 2004 to ensure the availability and affordability of basic 
telecommunications services to all citizens. This policy is being continuously 
reviewed for the purpose of expanding the scope of coverage of telecommunica-
tions and information technology services, both horizontally and vertically, in 
such a way as to meet the requirements of comprehensive economic and social 
development in the kingdom. This has been achieved through building the NBN, 
the open broadband network of the government of Jordan under the responsibil-
ity of the Ministry of Information and Communications Technology. NBN has, 
since its launch in 2004, connected 612 schools, 56 government entities, and 45 
healthcare institutions (74 healthcare institutions have been provided with fiber 
connection only), including eight universities at 10 sites and 22 Knowledge 
Stations around the kingdom with a fiber-optic network of 100 megabits per 
second (Mbps) capacity per site, in a bid to provide a high-speed broadband 
platform for Jordan to improve both its educational and healthcare systems as 
well as to increase access in underserved areas.

NBN was constructed on the basis of its own fiber-optic infrastructure along 
the highway between Amman and Aqaba (open for service at the end of 2010) 
and of dark fiber cables provided by NEPCO and the three local electricity distri-
bution companies (JIPCO, EDCO, and IDCO).

However, NBN’s own infrastructure provides limited coverage as it consists 
merely of the Amman–Aqaba link. Some of the extra capacity of NBN’s four 
ducts on this link is used by Damamax, which has rented a duct and laid a fiber-
optic cable in substitution of the NEPCO fiber optic it rented in the past. 
According to information gathered during the study, the quality of the link is 
poor as it is often cut.
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map a.17 Key characteristics of nBn‘s Fiber-optic infrastructure
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Key Lessons For the Use of Alternative Fiber-Optic Infrastructure
From a policy perspective, there is significant infrastructure-based competition 
for national backbones. There are no impediments to the implementation and 
use of alternative infrastructure, and the electricity utility networks have some 
excess capacity that could be made available to licensed telecommunications 
operators and also for private networks. However, tariff regulation may be 
 necessary to ensure that these resources are accessible at an economically feasible 
price.

Scaling up of all alternative infrastructure (existing and planned) usage could 
be further enhanced by the rapid institution of new requirements for ducting on 
all new roads and other utility infrastructure, fostering the inclusion of an ICT 
component in each new project, and avoiding exclusive agreements between 
operators and alternative infrastructure providers. This would particularly benefit 
areas with a significant number of inhabitants that are currently underserved by 
broadband.

algeria

Introduction
As with other countries in the MENA region, the opening of the telecommu-
nications market began with the issuing of three mobile licenses (in 1999, 
2002, and 2004), which has largely addressed the demand for voice services in 
the country.27 The opening of the market resulted in a rapid growth in 
penetration. 

Today the fixed telephony sector is exclusively served by Algeria Telecom 
(AT), the incumbent state-owned operator, which holds a monopoly on basic 
services after the attempt to introduce competition failed in 2009. 

The mobile sector in Algeria is shared between three operators:

•	 Mobilis–AT (licensed in 1999) (100 percent state-owned) 
•	 Djezzy Orascom (licensed in 2002) (51 percent Vimpelcom) 
•	 Nedjma (licensed in 2004) (Qtel)

In contrast to other countries where the incumbent operator also has a mobile 
license, the AT group and its Mobilis subsidiary are not the leaders of the voice 
market in spite of their position as incumbent operator and being the first 

Owner

NBN

Link

Distance 
(km) Status

Passive Support

 Fiber 
Type

Usage

City A City B Type Nb
Nb of used 

ducts
FO used 

(Nepco-Gov)
Duct for 

rent

MoICT Amman Aqaba 330   Duct 5 1   6–10 4
  Total 330              

Source: World Bank.
Note: FO =  ; Gov = government;  km = kilometer; Nb = number; MoICT =  ; OPGW = optical ground wire.
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operator to be awarded a mobile license. The AT group represents only 35 per-
cent of the overall voice market and 30 percent of the mobile sector. 

The Internet access market is shared between AT, three ISPs23 with Worldwide 
Interoperability for Microwave Access (WiMax) services, and the GPRS services 
of the mobile operators. The broadband market is largely restricted to AT’s 
ADSL service because the number of subscribers using ISPs with WiMAX access 
is not significant. With only about 1,500  subscribers in total, this can be 
described as a niche market. About 45 percent of AT’s lines are equipped with 
ADSL. AT’s broadband services are supplied by its ISP  subsidiary, djaweb SPA.

International/Regional and National Connectivity
Algeria’s international connectivity is provided by submarine cable and 
microwave links. Algeria is currently connected by three submarine cables, 
which provide international access to Europe, and to Asia, through 
SEA-ME-WE4.

map a.18 international submarine cable connectivity in algeria

Source: World Bank.
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AT has shares in two submarine cables giving it a total capacity just over 
140 gigabits per second (Gbps). In mid-2013, AT’s international traffic was 
130 Gbps for the Internet, and about 2.5 Gbps for voice, via SEA-ME-WE4 
and Alpal. In this context, in 2013, a new cable was expected to be set up by 
AT between Algeria and Spain.

In 2013, Djezzy via its Global Telecom Holding acquired the Med Cable, 
assuring it independent international connectivity along with a festoon system to 
provide redundancy for its terrestrial infrastructure. Having no broadband 
 service, this cable is used by Djezzy mainly for voice services and a small part for 
IP traffic generated by GPRS services.

Algeria’s international connectivity, and more particularly that of AT, is not 
guaranteed by its two submarine connections. Alpal, which lands at the island of 
Majorca, is relatively old and of low capacity (40 Gbps) and furthermore it needs 
to transit via Telefonica’s submarine cable to link with the European submarine 
landing stations. It appears that AT has increased its capacity on SEA-ME-WE4 
because the capacity available in 2012 was not sufficient in the short term to 
provide the international IP transit that would potentially be required for broad-
band development in Algeria. At the end of 2012, the IP bandwidth in use was 
100 Gbps, while an estimation based on international benchmarks suggests that 
it would be necessary to have more than 180 Gbps to fully support a broadband 
penetration of 7 percent.

The monthly fee for a 2 Mbps IP link to the international backbone is approxi-
mately US$1,000/Mbps per month, which is one of highest priced fiber services 
among all the MENA countries and in Africa today.

In terms of regional terrestrial connectivity, AT uses the Algerian part of the 
Ibn Khaldoun optical cable, which connects to Morocco and Tunisia. AT has also 
recently deployed a terrestrial cable reaching the Niger border, as part of a proj-
ect to lay fiber via Niger to Nigeria, along the route Algiers–Zinder–Abuja. On 
the Algerian side, a terrestrial cable was deployed in 2012–13 up to Niger’s 
border. Onward connectivity with the infrastructures of Niger and the other 
ECOWAS countries has not yet been achieved. This cable is part of a priority 
set of presidential projects supported by the government. AT, with this Sub-
Saharan connectivity, hopes to transform Algeria into a hub for the region for 
international connectivity, in competition with international submarine cables 
passing the coastal countries of ECOWAS (WACS, MainOne, Africa Coast to 
Europe submarine cable [ACE], Glo-1 and SAT-3).

This cable could provide strategic support for regional integration frame-
works on the continent and allow the interconnection from the North to the 
South. However, the tariffs on the connection from Morocco and Mauritania 
are expensive. An analysis based on AT’s interconnection catalog indicates 
that the monthly price between the Niger border and Algiers would be of 
the order of US$6,000/Mbps monthly (for a capacity purchase of 400 Mbps). 
In these conditions, it would be difficult for this connection to be used by 
operators of the Sub-Saharan countries to reach AT’s international landing 
stations. 
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Several alternative infrastructures, currently not used by the ICT sector, have 
cross-border connections:

•	 Energy: the infrastructures of Sonelgaz (in charge of Algeria’s energy sector) 
and Sonatrach (in charge of transport of oil and gas in Algeria) are equipped 
with fiber-optic cables and are interconnected with those of STEG (Tunisia), 
ONEE (Morocco), and Libya.

•	 Railroads: the infrastructure of SNTF (Algeria’s railway company) provides 
several potential points of interconnection with those of ONCF (Morocco) 
and SNCFT (Tunisia). 

•	 Alternative submarine cable: parts of Sonatrach’s infrastructure are equipped 
with fiber-optic cables that link Algeria to Spain and Italy offering interna-
tional capacity that is unused. 

table a.1 algerian international Gateways: landing stations, terrestrial, and potential alternatives

International gateways

Submarine cables

Submarine landing 
stations Cable Owner Destination

Annaba SEA-ME-WE4 Algérie Télécom Europe-Middle East
Algiers-Annaba-Oran Med Djezzy

Global Telecom Holding et Optimum Algérie 
Télécom

Marseille

El Djemila ALPAL-2 Algérie Télécom-Orange France Covetes (Spain (Majorca))
Oran Algeria-Spain Algérie Télécom Valence (Espagne)

Terrestrial
Algérie Télécom gateways Tunisia border Tunisie Télécom

Morrocco border Maroc Telecom
Niger Border Not connected to Niger part

Potential alternative gateways
Sonatrach Oujda Morocco

Spain
Souk Ahras Tunisia

Italia
Beni Saf Spain
El Kala Sardaigne

Sonelgaz Oujda ONE Morroco
Spain

Tebessa STEG Tunisia 
Souk Ahras STEG Tunisia

Railways Oujda ONCF Morroco
Tebessa SNCFT Tunisia 
Souk Ahras SNCFT Tunisia

Source: World Bank.
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These could enable the creation of a regional network infrastructure similar to 
that of Ibn Kaldoun, which is managed by the incumbent operators of the 
 participating countries. However, at the regional level the legal and regulatory 
framework of Algeria has been the major bottleneck, particularly for the current 
Programme for Infrastructure Development in Africa (PIDA) projects of 
NEPAD/NPCA, since AT has held a de facto monopoly which has made it impos-
sible to create a competitive alternative regional infrastructure or to establish a 
regional operator.

However, in July 2013, a new company was created to manage the 
 country’s terrestrial telecommunication infrastructure.24 The Company of 
Telecommunications Infrastructures Algeria (CITA), a public national com-
pany for management of the national fiber-optic network, was established on 
July 8, 2013, with capital of DA 500 million (US$6.33 million).

CITA has four public shareholders, namely:

•	 Algeria Telecom (AT, 55 percent),
•	 Sonatrach (20 percent),
•	 Sonelgaz (20 percent), and 
•	 la Société nationale du transport ferroviaire (SNTF, 5 percent), 

CITA was created by the reorganization of AETC25; it incorporated new 
shareholders from AT and SNTF and expanded its mission. According to the 
government, its role will be “to manage the available resources of fiber optics, to 
develop capacities on the subject, to implement the strategy of mutulization of 
the alternative networks and to contribute to the digital development of the 
territory.” Among others below are listed more specific objectives of CITA 
related to development of the broadband networks:

•	 Develop additional fiber capacity; 
•	 Implement the strategy for the development of the alternative networks; 
•	 Contribute to implementing the development plans for the alternative networks 

with the aim of optimizing the investments funded by the national budget; 
•	 Reduce the barriers to accessing transmission capacity and to broaden services 

to the various other operators;
•	 Prepare the high-speed broadband deployment of networks over the whole 

national territory; and
•	 Deploy fiber optics along the electricity networks of lower tension systems of 

Sonelgaz to ensure coverage of the rural zones and the opening up of more 
isolated regions.

In this new policy framework AT, or an independent department, will 
 handle management, operation, and maintenance of the network put at the 
disposal of CITA, and will supply telecommunications services for  telecoms 
operators and licensed ICT service providers or those authorized to establish 
telecommunication networks open to the public, as defined in the legislation 
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and the regulations in force. It appears that CITA will be  relatively indepen-
dent from AT and will offer to the operators mainly the rent of bandwidth and 
not the rent of passive infrastructure (dark fiber, ducts, etc.).

Fiber-Optic Infrastructure of Algeria Telecom
AT has a terrestrial fiber infrastructure covering the main cities of Algeria and 
majority of the inhabited territories, totaling more than 40,000 km of optical 
cables. In 2013, AT planned a new extension to link about 900 cities of more 
than 1,000 inhabitants that have remained unconnected.

map a.19 main links of algeria telecom’s national Fiber Backbone

Source: World Bank.
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Algeria Telecom has a network based partially on optical infrastructure using 
SDH and DWDM technologies in its network and has set up an IP MPLS 
 network covering the greater part of the country.

Fiber-Optic Infrastructure of Djezzy
The leading mobile phone operator Djezzy has laid its own national backbone 
that consists of

•	 Terrestrial segments: connecting the main cities of the North, and 
•	 Submarine segments: a festoon providing security for the terrestrial infrastruc-

ture with three landing stations at Oran, Algiers, and Annaba.

map a.20 main links of Djezzy’s national Fiber Backbone
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Fiber-Optic Infrastructure of Sonatrach
Since the 1990s, Sonatrach has laid fiber-optic cables along its gas or oil 
pipelines under construction. These are partially used for the management 
of the SCADA systems in the intermediate pumping plants and to meet 
the needs for telephone and internal ICT purposes. The main value of the 
extra fiber capacity of Sonatrach would be in the creation and/or 
the  strengthening of the national infrastructure, although it provides little 
local connectivity for cities and villages. Sonatrach has about 
 8,000–10,000 km of optical cables with 10–24 fiber optics per cable. 
Nevertheless, Sonatrach’s  infrastructure presents a major opportunity for 
regional integration with

•	 Regional access through connections to Morocco, Tunisia, and Libya; and
•	 International access through connections to Spain and Italy.

Fiber-Optic Infrastructure of ADE
In 2011, the water distribution agency, Algérienne des Eaux (ADE), laid a new 
link of 750 km of optical fiber to support the administration of water transfer in 
Salah–Tamanrasset, illustrated in map A.21.

Fiber-Optic Infrastructure of Sonelgaz
With the aim of meeting its own needs for transmission and telecommunications, 
and to help it address the inadequacies of AT’s existing national network, 
the national electricity and natural gas distribution company, Sonelgaz,26 has 
 created its own national network as well as an entity, GTRE, charged with the 

Algeria

Djezzy

Link

Distance 
(km) Status

Passive support

Fiber TypeCity A City B
Type of 
laying

Nb of 
cable

Number of fiber 
optics per cable

Annaba Batna 250   Duct 2 72 G 652 D 
G 656Batna Bejaia 240 Duct

Bejaia Algiers 240 Duct
Algiers Tlemcen 540 Duct
Tlemcen Mostaganem 200 Duct
Total 1,270    

Project (2012–14)
Oran Alger 500   Duct   8 G652
Alger Annaba 700 Duct  
Total 1,200          

Source: World Bank.
Note: km = kilometer; Nb = number.
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implementation and resource management of telecommunications. To meet its 
needs for management of electricity distribution lines, Sonelgaz has deployed 
more than 13,000 km of fiber-optic cables. The type of fiber optics used by 
Sonelgaz/GRTE is a mix of G652B and G656 cables, some of which are lashed 
onto existing cables, while OPGW has been deployed on new infrastructure. The 
network has a capacity of 24 fibers for the OPGW and lashed network, and 
48/96 fibers for the subterranean lines.

map a.21 main links of sonatrach’s and aDe’s national Fiber Backbone

Source: World Bank.
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Fiber-Optic Infrastructure of SNTF
Within the framework of its modernization program and plans to improve rail-
road traffic management, SNTF is in the process of laying optical fiber along its 
railroad infrastructure. By 2015 it is expected that about 5,000 km of fiber-optic 
cables will be deployed. The extra capacity of the SNTF network could be used 
to carry high-speed traffic from cities with railway stations, provided that the 
engineering of the network takes into account the needs of the ICT sector.

map a.22 Key characteristics of sonelgaz’s Fiber-optic infrastructure

Source: World Bank.
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Key Lessons for the Use of Alternative Fiber-Optic Infrastructure
Alternative fiber-optic infrastructures in Algeria provide extensive 
 geographical coverage. However, due to legal and regulatory constraints, 
those alternative infrastructures have not been fully leveraged to boost the 
ICT sector growth. Creation of CITA may unleash this much needed poten-
tial if associated with an effective open access framework under a strong 
regulatory oversight.

map a.23 Key characteristics of sntF’s Fiber-optic infrastructure

Source: World Bank.



178 Selected Country Case Studies

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9

Even a marginal increase in broadband penetration in Algeria may not be 
sustained by the existing international capacity and increase of total 
 international bandwidth (which at the moment of drafting this report was 
approximately 140 gigabits [Gbs]) is likely to be required in the short- to 
medium-term. 

libya

Introduction
The ICT market structure in Libya is under the control of the government and 
is organized around LPTIC Holding (Libyan Post, Telecommunications and 
Information Technology Company [http://www.lptic.ly]), which is not only a 
financial holding company but also the main actor in the ICT sector. LPTIC 
has eight subsidiaries, of which six are involved in ICT services, as shown in 
 figure A.1 below.

Two of the subsidiaries offer infrastructure-specific services:

•	 Libya International Telecom Company (LITC) (http://www.litc.ly): 
International communications. LITC is the owner of the various submarine 
cables and  manages international access.

•	 Al Bunya Investment and Services Company: Infrastructure deployment and 
maintenance.

The Libyan market structure is atypical and is organized around service-type 
separation: one company for fixed networks and two for mobile.

LPTIC Holding Company: LPTIC manages the different subsidiaries but does 
not offer services directly to Libyan consumers. It is in charge of strategy and 
implementation. 

Fixed Operator Hatif Libya: The state-owned company Hatif Libya (http://
hlc.ly) is in charge of developing and operating fixed wire and wireless telephone 
services and the associated terrestrial infrastructure.

Figure a.1 libyan market structure

LPTIC Holding

Hatef Libya
http://hlc.ly

Fixe operator

Al Madar Al Jadeed
www.almadar.ly
Mobile operator

Libyana Mob Phone
www.libyana.ly
Mobile operator

LTT – 
Libya Tel & Tech

http://www.ltt.ly/en
Internet operator
(ADSL & WiMax)

MVNO

Al Jeel Al Jadeed
http://www.aljeel.ly
MultiPlay & MVNO

operator

Libya Post
http://libyapost.ly/en



Selected Country Case Studies 179

Broadband Networks in the Middle East and North Africa • http://dx.doi.org/10.1596/978-1-4648-0112-9 

Mobile market is shared between two state-owned operators: Libyana and 
El Madar. Both networks are government owned but offer different services and 
pricing.

Libyana ((global system for mobile communications/second generation of 
mobile telecommunications technology [GSM/2G] license in 2004; global sys-
tem for mobile communications/third generation of mobile telecommunications 
technology [GSM/3G]- HSDPA 3.6 Mbps in September 2009): In April 2013, a 
tender was launched to modernize the 3G network and deploy fourth generation 
of mobile telecommunications technology/long-term evolution (4G/LTE) 
hotspots (the investment is estimated at US$200 million).

El Madar Al Jadid (GSM/2G license in 2000; license was modified to 
GSM/2G-EDGE in 2008): As of today, El Madar offer GPRS services1 providing 
low speed data connectivity services allowing end users to access e-mails and/or 
read news. In June 2013, El Madar launched an international tender to rollout 
3G network and 4G/LTE (hotspots) (this investment is estimated at US$65 
million).

Two ISP/MVNO licenses were awarded to Aljeel Aljadeed and Libya Telecom 
and Technology (LTT).

Aljeel Aljadeed: Aljeel Aljadeed was created primarily to contribute to 
the improvement and development of Libya’s telecommunications sector. 
The company is seeking to launch the tripleplay offer in Libya, and is mainly 
using the existing infrastructure managed by LPTIC and Hatef.

Libya Telecom and Technology: At the time of this writing appendix, LTT had 
four different internet access offers: Dial up access; Libya ADSL, Libyamax 
(based on WiMax), and Satellite DVB-RCS Access. LTT operates one data center. 
Until the end of 2012, LTT had a monopoly on provision of ADSL services, but 
in 2013 the government authorized 19 private ISPs to offer ADSL services.

International/Regional and National Connectivity
With a combined capacity exceeding 4 Tbps, three submarine cables (arriving at 
two submarine landing stations), plus two terrestrial cross-border connections,2 
the international connectivity of Libya is secure and has sufficient capacity to 
meet current and future medium-term needs. However, as a result of the 
 country’s former political environment, there is a de facto and de jure monopoly 
on international Internet gateways managed currently by Libya International 
Telecom Company.

In terms of terrestrial regional  connectivity, the Ibn Khaldoun cable con-
necting Libya with Tunisia and Algeria (operated by the incumbent opera-
tors of those respective countries) seems to be the only alternative. Libya 
and Tunisia are interconnected via a point-to-point link between Ras Adjir 
and Ben Gardane (total capacity of 24 optic fibers, of which only two are 
used). Libya is interconnected with Algeria via a point-to-point link which 
goes from Ghadamès to Debdab (total capacity of 8 optic fibers, with a total 
used bandwidth of only 622 Mbps).
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map a.24 international submarine cable connectivity in libya

Source: World Bank, based on TeleGeography Interactive Submarine Cable Map (http://www.submarinecablemap.com/. Accessed 
September 2013)
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Egypt is currently interconnected with Libya by a microwave radio link (at 
Emsaed). Only a few4 km of fiber-optic infrastructure missing at the  Libya–
Egypt border would complete terrestrial connectivity from Morocco to the Gulf 
Cooperation Council (GCC). Completing this link will have a huge impact on 
 facilitation of direct traffic exchange with that country and to provide  better and 
more resilient regional connectivity (with the rest of North Africa in the MAU 
economic zone5 and with Arab countries of the Gulf via Egypt).

It is also planned to establish broadband connectivity with Sudan in 
2013 though 300 km of fiber (an investment of about US$6 million). 
Interconnectivity with Sudan is important for the regional integration, par-
ticularly for opening terrestrial connectivity between South Africa and the 
Mediterranean coast.

Alternative fiber-optic infrastructures are in place in Libya, but only the 
electricity transmission grid infrastructure has cross-border fiber-optic con-
nections with the electricity utilities of Tunisia and Egypt. It is equipped with 
fiber-optic cables and is interconnected with the networks of STEG (Tunisia) 
and EETC (Egypt). A few sections of OPGW are currently missing. This 
interconnectivity could offer competition to the MAU backbone project 
envisaged by the incumbent operators, and is part of the NEPAD/NPCA 
African connectivity program (PIDA). Other alternative infrastructure 
 operators (such as oil or railways) have deployed fiber-optic networks, but at 
the moment of writing this appendix are currently not able to provide alter-
native international gateways due to the lack of the fiber-optic links reaching 
the borders of the country.

In terms of national connectivity, Libya is one of the MENA countries 
with well-developed national terrestrial fiber-optic infrastructure which 
(whenever used for that purpose) may have a great impact on development 
of national broadband connectivity. Since 1996 state-owned companies 
(LPTIC, Hatif) as well as various utilities (energy grid, oil companies, and 
water) were deploying network infrastructure which may be leveraged for 
that purpose6.

International gateways

Submarine cables

Submarine stations Cable Owner Destination

Tripoli EIG litc as shareholder of consortium Europe, Asia
Italy Libya Telecom Italia Sparkle, litc Italy

Damah Silphium litc Greece

Terrestrial
Libya Telecom gateways Tunisia border Tunisie Telecom

Algeria border
Ghardimaou

Algérie Télécom

Egypt, Arab Rep.3 Telecom Egypt

Source: World Bank.
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map a.25 libya–tunisia–egypt terrestrial interconnectivity, 2011

Source: World Bank.
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LPTIC Infrastructure
LPTIC is the owner of the fiber-optic infrastructure covering the main cities of 
Libya. The LPTIC infrastructure can be split into two different parts:

Legacy Infrastructure (Hatif  )
The legacy infrastructure was laid in the 1990s by Pirelli and Sirti as passive fiber-
optic infrastructure which interconnects 107 cities mainly along the Mediterranean 
coast. A large part is based on festoon cable augmented with some terrestrial 
links in different areas. 

NGBN Infrastructure
The Next Generation Backbone Network (NGBN) project was launched in 
2008. The aim of this project is to increase national fiber-optic 

table a.2 Key Features of libya’s nGBn infrastructure, 2013

Hatef legacy infrastructure

Link

Distance 
(km) Status

Passive support

Fiber 
type

Usage

City A City B
Type of 
laying

Number 
of ducts

Number 
of FO per 

cable
FO 

used
FO 

unsed

Festoon Festoon cable 1,640 NA Submarine _ 12 G 654 12 NA
Central ring and 

Tripoli area
Tripoli Swani NA NA NA NA 24 G 654 NA NA
Tripoli Suk El 

Giuma
NA NA NA NA 24 G 654 NA NA

Tripoli Suk El 
Khamis 

NA NA NA NA 24 G 654

Suk El 
Khams

Sid Alsaeh NA NA NA NA 24 G 654

Janzour Ngihla NA NA NA NA 24 G 654
Hay El 

Senaie
Hay El 

Wheda
NA NA NA NA 24 G 654

Al Khadra Tarhona NA NA NA NA 24 G 654
Zelleten Tarhona NA NA NA NA 24 G 654
Zelleten Suk 

Atulata
NA NA NA NA 24 G 654

Sirt Al Ghrybat NA NA NA NA 24 G 654
Eastern ring Toprog Emsaed NA NA NA NA 24 G 654

Tripoli Naloot NA NA NA NA 24 G 654
Western ring 

based on Gaz 
alternative 
infrastructure Naloot Derrje NA NA NA NA 6 NA

Southern 
infrastructure Tripoli Sebha NA NA NA NA NA NA NA NA

Sources: World Bank; Ministry of Communications and Informatics, Libya.
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map a.26 lptic nGBn infrastructure, 2013

Source: World Bank, Ministry of Communications and Informatics.
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table a.3 Key Features of Gecol Fiber optic infrastructure, 2013

GECOL (energy grid)

Link

Distance 
(km) Status

Passive support

Fiber 
type

Usage

City A City B
Type of 
laying

Number of 
FO per cable FO used

Zwara Tubruq NA NA OPGW 24 12-G652 
B; 12- 
G655

Between 6 
and 18 
FO are 
available

Tripoli Sabha NA NA OPGW
Sabha Ghat NA NA OPGW
Al Brega El Jawf NA NA OPGW
Al Brega TUBRUQ NA NA OPGW
El Jawf Sudanese border NA NA OPGW
Total 1,300 NA NA NA NA NA

Source: World Bank based on GECOL.
Note: FO =  ; GECOL =  ; km = kilometer; OPGW = optical ground wire.

connectivity and to strengthen the legacy infrastructure with limited 
capacity (mainly six fiber-optic cables based on the G652 standard). It is 
planned to install 24,000 km of new fiber-optic infrastructure across the 
country and to secure international access with seven international 
 gateways (two with Europe, three with neighboring MENA countries 
(Tunisia, Egypt, and Algeria) and two with Niger and Sudan. In addition, 
the project will implement an MPLS-based NGBN. Deployment is man-
aged by LPTIC; the first phase (13,943 km costing US$200 million) is 
operational; and the second phase (9752 km costing US$150 million) is 
expected to be completed in 2015.

For the construction of the NGBN, LPTIC and Hatif have also used the 
spare fiber-optic capacity of alternative infrastructures of Man-Made River and 
GECOL among others.

GECOL Energy Grid
The energy grid company GECOL has a large fiber-optic infrastructure 
based on OPGW along its THT/HT power lines. Fiber infrastructure is used 
by GECOL for its energy distribution management and some is made 
 available to the NGBN Project. In total GECOL has about 1,300 km of 
OPGW mainly mixed fiber-optic cable of 24 fiber optics (12 G652, 
12 G655).

In the main cities of Libya, GECOL has deployed metropolitan fiber-optic 
infrastructure which is used to manage power distribution. GECOL also plans to 
use its fiber-optic network to rollout a smart grid. Metropolitan networks of 
GECOL are located in the Bengazi area, Sebha, Zawia, and Tripoli.

Libyan Oil and Gas Companies
Various Libyan oil and gas companies have laid fiber-optic cable along their pipe-
lines. Some of the fiber-optic cables are used to manage distribution processes 
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map a.27 Gecol’s national Fiber optic infrastructure, 2013

Source: World Bank based on Ministry of Communications and Informatics.
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(e.g., SCADA) and also to provide corporate (not public) communications 
 services (e.g., voice, data, etc.) A number of the fiber-optic cables have also been 
made available to the NGBN project.

Man-Made River Project
The Man-Made River (MMR) Project is a network of pipes that supplies water 
to the Sahara Desert in Libya from the Nubian Sandstone Aquifer System fossil 
aquifer. It is the world’s largest irrigation project to date.

A large portion of the pipe infrastructure has been equipped with fiber-optic 
cable, used partly for the management of MMR. Some spare capacity has been 
made available to the NGBN Project.

Key Lessons for the Use of Alternative Fiber-Optic Infrastructure
With the existing (Tunisia, Algeria) and planned (Egypt, Sudan, and Niger) 
international fiber gateways, Libya is a key building block to the regional 
integration across MENA and with a Sub-Saharan Africa. Libya is endowed 
with well-developed national alternative fiber-optic infrastructure which 
(whenever used for that purpose) could have a great impact on development 
of broadband connectivity nationwide if associated with a revision of the 
existing legal and regulatory framework, taking due account of best 
practices.

At the moment of writing this appendix, Libya is deciding both upon the new 
draft law (which is currently being debated in the parliament) and upon the 
potential new market structure (which may soon be decided by the govern-
ment). Both could create an enabling environment for usage of alternative infra-
structure and boost regional integration. 

table a.4 Fiber-optic infrastructure of libyan Gas and oil companies, 2013

Infrastructure of gas and oil companies

Link

Distance (km) Status

Passive support

Fiber 
type

Usage

OwnerCity A City B
Type of 
laying

Number of 
FO per cable

FO 
used

FO for 
rent

Zwara Wafa 550 NA Duct 24 G655 24 0 Enigas Millita
El Sahara Zawia 750 NA Duct 12 G652 12 0 Repsol
Sarir Tubruq NA NA NA G652 NA NA Agoco
Brega Benghazi 350 NA NA 12 G652 NA NA Sirte Oil
Sarir Natoora NA NA NA NA G652 NA NA Agoco
Brega Attahady 450 NA Duct 24 G652 16/18 6 NA

Source: World Bank based on Ministry of Communications and Informatics.
Note: Note: FO =  ; km = kilometer.
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map a.28 Fiber-optic infrastructure of libyan Gas and oil companies, 2013

Source: World Bank based on Ministry of Communications and Informatics.
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table a.5 Key Features of the mmr infrastructure

MMR (Man-Made River)

Link

Distance (km) Status

Passive support

Fiber type

Usage

City A City B Type of laying Number of FO per cable FO used FO for rent

El Rawagah Eshwiref 450 NA Duct 24 G652 16/18 6
Eshwiref Tarhona 350 NA Duct 24 G652 16/18 6
Eshwiref Nejh 300 NA Duct 24 G652 16/18 6
Assada Sirte 160 NA Duct 24 G652 16/18 6
Total 1,260 NA NA NA NA NA NA

Source: World Bank based on Ministry of Communications and Informatics.
Note: Note: FO =  ; km = kilometer; MMR = Man-Made River.
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map a.29 Fiber-optic infrastructure of mmr, 2013

Source: World Bank based on Ministry of Communications and Informatics, Libya.
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notes

 1. There are no significant Internet service providers (ISPs) except those associated with 
these operators.

 2. Global capacity and competition in submarine cables offer a favorable environment 
for Morocco to increase capacity and reduce price of international bandwidth.

 3. Article 7 of Telecoms Law 24-96, as amended by Article 3 of Law No. 55-01 of 
November 4, 2004.

 4. This project consists in setting up a whole independent optical fiber infrastructure 
offering carrier-to-carrier services inside ECOWAS and Arab Maghreb Union (AMU). 
This infrastructure is scheduled to be built by 2015 according to the following speci-
fications: 18,600 kilometers (km) of 36 pair cables connecting 16 countries; 700 km 
of 36 pairs cables within 17 cities among which 12 capital cities; and international 
connection points including Southern Europe. Feasibility studies and business plans 
have been completed. The commercialization strategy consists in selling IRU (a2m/
pair over 15 years), as a first step, and then selling Internet Protocol (IP) transit 
depending on regulatory conditions. The total project cost is estimated at US$300 
million, and financing is currently being sought for implementation.

 5. In Algeria, Sonelgaz and Société Nationale des Transports Ferroviaires (Algerian 
Railways) have fiber-optic infrastructure that reaches Oujda.

 6. The Office National de l’Electricité (ONE) has since merged with the Office National 
de l’Eau Potable (ONEP) to form the Office National de l’Electricité et de l’Eau 
Potable (ONEE).

 7. Algeria Telecom has a monopoly on terrestrial infrastructure and Sonelgaz is not 
authorized to rent extra capacity.

 8. Note d’orientations générales pour le développement du secteur des télécommunica-
tions à l’horizon 2013, February 25, 2010.

 9. There are two other significant ISPs, Hexabyte and Gnet, in competition with the 
three operators with global locenses.

 10. http://www.ati.tn/en.

 11. Law No. 2001-1 of 15 January 2001, promulgating the Telecommunications Code; 
Law No. 2008-1 of 8 January 2008, amending and supplementing the 
Telecommunications Code promulgated by Law No. 2001-1 of 15 January 2001; and 
Law No. 2005-60 of 18 July 2005, amending and supplementing Law No. 91-64 of 
29 July 1991, on competition and price.

 12. Réseau Francophone de la Régulation des Télécommunications (Network of French 
Speaking Telecom Regulators).

 13. According to information gathered during the case study, operators would be inter-
ested in an Indefeasible Right of Use (IRU) type of lease of 10/15 years.

 14. See PIDA Study Transport report 2011 AfDB.

 15. http://www.thd.tn/index.php?option=com_content&view=article&id=1714.

 16. http://www.balancingact-africa.com.

 17. http://www.telecomegypt.com.eg/english/wholesale_Bandwidth_Services.asp.

 18. More than 2,800 km as backbone, the rest in cities and rural areas.

 19. Individual class licensees use scarce resources such as numbers, spectrum frequencies, 
and rights of way, whereas general class licensees do not. In December 2011, there 
were 53 class licensees in Jordan.
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 20. Damamax Jordan is one of the leading wholesale providers of telecommunications 
services and broadband solutions serving the business segment. Damamax is also one 
of the most recent companies to offer fiber-optic telecommunications services in 
Jordan. The company also operates a datacenter and provides web hosting services.

 21. http://www.jordantelecomgroup.jo.

 22. In the past, NEPCO rented some fiber-optic links to Damamax, an agreement that 
has now been terminated, mainly for economic reasons.

 23. SLC, AnwarNet, and Iconsnet.

 24. http://www.lafibreoptique.com/a-l-etranger/31102012,algerie-une-entreprise- mixte 
-pour-mutualiser-la-fibre-optique,433.html#7CVro06R46ktcdkJ.99.

 25. The Algerian Energy Telecom Company, a jointly owned company created in 2007 by 
Sonatrach and Sonelgaz.

 26. http://www.sonelgaz.dz/IMG/pdf/GRTE-2.pdf.

 27. Algeria has introduced 3G mobile broadband on 12/23/2013, as the report was being 
printed.
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