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What is Broadband?

As it is described in the American Broadband Plan by FCC, Broadband is the great infrastructure
challenge of the early 215t century. Its is difficult to separate broadband services from next
generation networks (NGN). According to the FCC:

“broadband” refers to advanced communications systems capable of providing high speed
transmission of services such as data, voice, and video over the Internet and other networks.
Transmission is provided by a wide range of technologies, including digital subscriber line and
fiber optic cable, coaxial cable, wireless technology, and satellite. Broadband platforms make
possible the convergence of voice, video, and data services onto a single network.

and according to the Recommendation 1.113 of the ITU Standardization Sector:

Transmission capacity that is faster than primary rate Integrated Services Digital Network
(ISDN) at 1.5 or 2.0 Megabits per second (Mbits)

—

So, it is possible to separate Broadband from NGN ?




International
Telecommunication
Union

Introduction.

Evolving to full services broadband

>400M subscribers
Per household
Cost/bit np_timized

Tomorrow Full Service Broadband

50B connections

Personal, Mobility, Interoperable
Subscriber, device & cost/bit optimized

Source: Ericsson
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What is NGN?

The NGN architecture as defined by the ITU and ETSI borrows heavily from the work done by 3GPP. According to
Y.2012, the NGN architecture supports the delivery of multimedia services and content delivery services, including video

streaming and broadcasting. An aim of the NGN is to serve as an PSTN and ISDN replacement.

Next Generation Networks (NGN) can be developed using a number of technologies, including fiber, cable, fixed,
mobile wireless, or further technology upgrades to the existing copper based networks.

» From traditional “one network-one service” approach to a “one network-many services”.

* Services and content maybe delivered over a variety of devices

* Provide higher speed using different technologies
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Towards the convergence of networks,

Devices Access network Core network ASPs services and devices:
— One of the most fundamental aspects that
Q Radio Access <. characterize NGN is the convergence

Nebwok mobile/fixed networks.
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~ Mobile e [ - E i The term “convergence” is being used to
o T~ o g refer to offer voice, data, video, and other
— I-I}'tmclamassmtm‘rc j: - — g ) increasingly intermingled multimedia

services seamlessly over single or multiple
infrastructures and platforms.

; - Converging NGNSs, and the overall global NGN,
P {Fibra and'or . . s . . )
ﬂ | are being driven by digitization, packetization,

high-speed transfer, and Internet Protocol

(IP).
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From traditional networks to NGN
TRADITIONAL NETWORKS

NGN'’s are distinguished from traditional circuit switched networks
in that all information is transmitted via packets, which are then
labeled according to their type (data, voice, etc) and handled
differently by traffic management equipment.
So,
* NGNs will allow carriers’ networks to cost effectively
o support a new suite of sophisticated services by building on
E i core competencies related to traditional transport services
) Wirslss PSTN  xDSL Leased  Mobile
Line « It will help reduce costs by eliminating the inefficiencies
NEXT GENERATION NETWORKS of c_urrent service-specific, proprietary, and non-reusable
solutions
‘-‘u‘ |p * NGN approaches will reduce the time to market and life-
g cycle costs of offering new services.
re E!tlﬂl'l . . . .
= [ ] « It will enable carriers to deploy advanced services, allowing
.E I—aé hid ff i I_A them to remain competitive as well as expand their capabilities
WigE'™® PSTH  aDSL  Lessed  Mchile to enter new markets

Source: OFCOM,

Main architectural changes to be made:

* In core network, migration of voice from a circuit-switched architecture to packets
* In the wired access network, new mechanism to process voice and data (xDSL).
* In the cable access network, upgrade of DOCSIS (towards DOCSIS 3.0) -> FTTH
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Towards the convergence model

1
\ Market convergence
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Figure 2. The convergence model
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U Demand is increasing very quickly in most Member States — and it has produced an increase of required capacity and

an upgraded network.

URankings of broadband penetration among Member States are very volatile, suggesting major disparities according to

market conditions;

UPrice per unit of bandwidth is falling very quickly, largely because an active competition based on infrastructure in

some areas.

UOperators offer a range of services, presumably in the hope of encouraging upgrading;
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A new market structure implies innovative regulatory measures

* High growth not only of fixed but also mobile services.....

* Packet services

DEMAND

» Customer segmentation (heavy internet users vs soft internet users) and fixed-
mobile substitution effect.

* Alternative technologies like cable, fiber , ULL or mobile that are focused on most
highly populated areas and better economic conditions

» Geographical regions characterized by infrastructure competence has more
price competition

» Governments in Europe are convinced to extend broadband services to urban
and rural areas —> Complementation by private initiatives

* Network neutrality could change some business models (service providers,
content providers, network operators, end users)

—

Geographical difference becomes a key issue to be analyzed.




| International
Telecommunication
4 Union

Contents

Introduction

. Trends and challenges

Broadband Plans: USA, Europe and Spain
Broadband in Africa

Regulatory analysis

Pricing: cost modeling

Benchmark: Spain and Nigeria

© N O [0 RO may =

. Summary and conclusions

10




International
Telecommunication
4 Union

2. Main trends and challenges

Europe: Strong uptake of mobile broadband services

Forecast of fixed broadband connections ) )
Forecast of mobile broadband connections
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4 Source: Analysis Mason
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Africa shows a future increase in mobile broadband connections

Mobile broadband connections by regions

Data services as a proportion of wireless network traffic, worldwide
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With the prevalence of smartphones forecast to
spread globally and the consequent increase in
the number of MBB data connections (referring
to all connections using 3G, HSPA, LTE or similar
to connect a PC)

Source: Analysis Mason

Voice traffic will increase between 2010 and
2015, but data traffic is expected to increase
much faster and will dominate the service
mix in developed and emerging markets by
2015.

12
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2. Main trends and challenges

Challenges

» Growing popularity of smartphones with a
significant impact on the traffic

 Definition of spectrum policy implying more
efficient spectrum use as well as a higher telecom
 Mobile broadband substitution for several services penetration. (refarming, digital dividend,...)
clients and geographical areas.

» Definition of regulatory policy that incentive
« Economical crisis impacts on demand investments and shareholders return ( risk
evolution and decision taken about network remuneration depending on the risk assumed)

rollout or sharing networks : I
g * Access network transformation substituting

. traditional networks for broadband networks.
e Impact of network neutrality on strategy

of different operators (value chain) « Geographical segmentation consideration in
_ the market analysis, network deployment and SMP

* Price strategy must be changed operators.

» Spectrum regulation * New commercial and pricing policies, based on

capacity and different kinds of user devices
* Promoting broadband in rural areas

13
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every American has “access to broadband capability.”

Long Term Goals

Goal No. 1: At least 100 million U.S. homes should have affordable access to actual 100Mb download in 2020

download speeds of at least 100 megabits per second and actual upload speeds of at least
50 megabits per second. Mobile Broadband is a key item
Goal No. 2: The United States should lead the world in mobile innovation, with the fastest

and most extensive wireless networks of any nation. To achieve 500Mhz for 4G

Goal No. 3: Every American should have affordable access to robust broadband service, providers from current 50Mhz
and the means and skills to subscribe if they so choose.

Each community having
access to 1Gbps to connect
schools,....

Goal No. 4: Every American community should have affordable access to at least 1 gigabit
per second broadband service to anchor institutions such as schools, hospitals and
government buildings.

Goal No. 5: To ensure the safety of the American people, every first responder should have

: : : . : But is it the solution to real
access to a nationwide, wireless, interoperable broadband public safety network.

lack of competence?

Goal No. 6: To ensure that America leads in the clean energy economy, every American
should be able to use broadband to track and manage their real-time energy consumption.

Fundings

In 2010, the federal USF (Universal Service Fund) was projected to make total outlays of $8.7 billion through several
programs

The High-Cost program, which subsidizes telecommunications services in areas where costs would otherwise be prohibitively high,
will spend $4.6 billion. Additionally to USF, FCC wants Government to approve US$9bn in 3 years to deploy broadband

Total cost of the Broadband Plan is estimated around €US$15bn-US$ 35bn

15
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Availability of 4Mbps-Capable Broadband Networks in USA by country

Contermincus Unfted States

Legend
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3. Broadband Plans: Europe - Digital Agenda

Key Performance Targets from the Benchmarking framework 2011-2015 endorsed by the EU Member States in
November 2009.

Broadband targets

» Basic broadband for all by 2013: basic broadband coverage for 100% of EU citizens. (Baseline: Total DSL
coverage (as % of the total EU population) was at 93% in December 2008.)

* Fast broadband by 2020: broadband coverage at 30 Mbps or more for 100% of EU citizens. (Baseline: 23% of
broadband subscriptions were with at least 10 Mbps in January 2010.)

* Ultra-fast broadband by 2020: 50% of European households should have subscriptions above 100Mbps.

Digital single market

* Promoting eCommerce: 50% of the population should be buying online by 2015. (Baseline: In 2009, 37 % of the
individuals aged 16-74 ordered goods or services for private use in the last 12 months.)

* Cross-border eCommerce: 20% of the population should buy cross border online by 2015. (Baseline: In 2009, 8 %
of the individuals aged 16-74 ordered goods or services from sellers from other EU countries in the last 12 months.)

» eCommerce for business: 33% of SMEs should conduct online purchases/sales by 2015. (Baseline: During 2008,
24% and 12% of enterprises was, respectively, purchasing/selling electronically, for an amount equal to or greater
than 1% of the turnover/total purchases.

» Single market for telecoms services: the difference between roaming and national tariffs should approach zero
by 2015. (Baseline: In 2009, the roaming average price per minute was 0.38 cents (call made) and the average price
per minute for all calls in the EU was 0.13 cents (roaming included).

17
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3. Broadband Plans: Spain — Plan Avanza

services" coverage to isolated and rural areas.

*The objective is to continue PEBA program successes by increasing broadband coverage in very small population centers and
not only to improve bandwidth and network capacity provided by telecommunication operators at rural areas but also to
improve the service quality.

Main goals of phase I. Projects intended to:

* Develop access infrastructures in order to satisfy the demand for broadband connection from population in isolated
and rural areas.

* Develop rural backbone networks (High-capacity rural networks)

* Test in rural areas those innovative broadband technologies that are being spreaded in urban areas.

» Develop public networks so that citizens can access to Public Administration services.

* Disseminate broadband advantages and opportunities so that digital divide can be narrowed.

Action Plan

* F1 action line projects: 13 projects from 4 telcos are being developed in order to provide broadband access to 10.034
population centers. Both cabled and wireless broadband access technologies are being used: ADSL, 3G/HSDPA, WIMAX
and Satellite. Envisaged investments amount to nearly 9 million € with a contribution by the Government of 2.1 million € non-
recoverable subsidies and nearly 4.7 million € zero interest loans.

* F2 action line projects: 16 projects from 3 telcos are being developed in order to improve backbone networks of 721 town
councils. Envisaged investments amount to nearly 46 million € with a contribution by the Government of 10.1 million € non-
recoverable subsidies and nearly 21 million € zero interest loans.

* F3 action line projects: one pilot project is being developed within this action line by Innovamar tecnological foundation .
The project objective is to develop ICTs at sea related industries in order to update the fishing sector.

* F4 action line projects: taken into account the importance of training and advertising in order to increase Internet usage
rates and literacy at rural areas, this action line objective is to disseminate advantages of broadband and telecommunication

advanced services as well as available opportunities by accessing to the information society. 18
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3. Broadband Plans: Spain — Plan Avanza

Action F1

Comunidad Autdnoma MO niicleos MO proyectos Operadaores heneficiarios
Andalucia 316 1 Telefanica
Aragan a7 2 Ernbou, Yodafone
Asturias 15439 3 Telefénica, Telecable, wodafone
Baleares a3 1 Telefdnica
Canarias 40 1 Telefdnica
Cantabria 61 1 Telefanica
Castilla La Mancha 429 2 Telefénica, Vodafone
Castilla v Ledn 1890 z Telefénica, Wodafone
Catalufia 1989 1 Telefdnica
Ceuta 3 1 Telefdnica
Comunidad Yalenciana EL] 2 Telefanica, Yodafone
I Tolefénica Extremadura 399 1 Telefénica
T Tolecable Galicia 1910 z Telefénica, Wodafone
B vodatone L5 Rinia 147 1 Telefénica
Embiou Madrid 427 2 Telefanica, Wodafone
i B Telefénica-Vodafone
o ( I Tolofénica Talcable Melilla 2 1 Telefdnica
o _‘-q . ‘ [l Telocable-Vodafone Murcia 2 1 Telefénica
o et ‘1 5 Mavarra 602 2 Telefénica, WYodafone
TOTAL 10034

Comunidad Auts e e Operadores benef
omunicad AUTENOME oo s peradores beneficiarios
ardalucia e N Red Banda Ancha de Andalucia, Nostracom,
Telefdnica
[Aragdn 123 1 Telefénica
[Asturias 3 1 Telefdnica
Canarias El 1 Telefdnica
Cantabria ] 1 Telefanica
Castilla La Mancha 44 1 Telefanica
Castilla vy Ledn 258 1 Telefanica
Cataluria 1z 1 Telefanica
Comunidad .
lslimmsems & 1 Telefanica
Extrernadura 34 1 Telefanica
Galicia 7z 1 Telefanica
La Rioja 11 1 Telefénica
4 Teleféni Madrid 2 1 Telefdnica
elanica Murcia 1 1 Telefanica
L B Nostracom
Mavarra 47 1 Telefdnica
m Red de banda )
Pais Wasco 13 1 Telefdnica
i ancha de
- TOTAL 7L
Andalucia
19
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Correlation between broadband and GDP

 Positive correlation between the availability of telecom services in a country and its gross domestic product (GDP) or

overall economic output.

100%
90% Higher GDP/capita (USD
80% _?D(]D or greater) an_d
- . higher urban population o
g 70% (60% or more) 77
2 60%
S 50% Lower GDP/capita (an
a 40% average of USD 2000 or
% ° lower) and lower urban
2 30% population (less than
20% 60%) .
]
10% "
s — I .—.:--'_""'=-_—____._..T-l='-'_-_ T ——
0% i N e e B T T : : :
1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008
Algeria Angola Botsw ana Camercon DRC
Cote d'voire Egypt Kenya — e MOZEAMDIGUE =— = Nigeria
Senegal wem e South Africg== == Sudan Tanzania == == Tunisia
Uganda Zimbabw e

Source: Analysis Mason
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4. Broadband in Africa

Coverage and penetration in mobile market

e Africa has more than 900 million people living in 54
countries. It covers more than 20 percent of the total
landmass on this planet . Considering its huge size and
population, opportunities to expand mobile service are just
as enormous especially in remote African communities.

*Approximately half of African countries face a great
challenge to bring greater geographical and population
coverage to markets where penetration and affordability
are low.

*These are generally low income countries, mostly with
large geographical areas or topographical barriers and
weak transportation and electricity supply infrastructures,
which contribute to high operator costs.

Seyielles

* Amongst the 43 African countries of a sample
analyzed, 10 have achieved GSM coverage greater than
el | 90% of population and a further 8 have coverage of
Fengioh 70% or
greater.

51 Helena

* All except one (Angola) of the 24 countries with less
than 70% population coverage has per capita incomes
less than US$ 1,000

Source: GSMA

22




4. Broadband in Africa

Coverage and penetration in mobile market

» Although 80% of the future subscriber growth will come from developing markets, primarily in Africa, Asia Pacific
and Latam, revenue growth will be more balanced between developed and developing markets.

* In developing countries mobile has eclipsed the fixed networks and has become the means to bring
communications services to everyone. Mobile has now emerged as the dominant and preferred route to Universal Access
(UA) and Universal Service (US) .

» Mobile operators have been able to meet demand for basic voice services in a much more rapid and flexible way
than fixed line operators, eliminating many of the barriers for people on low incomes to subscribe and use
communication services.

eMarginal revenues in rural areas are lower than urban areas and investments required to reach these rural areas are
disproportionately high. To serve rural areas, operators must pay increasing attention to the total cost of ownership
(TCO) of their networks, to minimize both capital and operating costs.

SUMMARY.
« Low ARPUs are not an insurmountable barrier for sgsg _arket Penetration vs. Per-capita GOP
operators. Companies operating in a low ARPU environment a0 Malaysia
can be profitable - .

. . . § eo% SﬂmhAﬁi[M
» Competition between multiple operators results in more g oot JThailand / Chile,
rapid growth. Almost all of the high achievement countries 5 ¢ Fhilppines  Morocco " Botswana
have three or more GSM operators. = %

© o Nigeria

e Competition between multiple operators results in more 2% e Paru
rapid growth Almost all of the high achievement countries 10% FAATE *
have three or more GSM operators 0% R,

30 $1,000 52,000 53,000 54,000 $5000 56,000
Per Capita GDP

Source: GSMA 23




4. Broadband in Africa

1IN

Mobile market in rural areas

» Total marginal revenue can be improved through deeper coverage,
but the cost of network expansion and operation in rural and low
population density areas rises exponentially.

* Many rural areas combine low ARPU with higher costs due to high

backhaul expenditures

International
Telecommunication
Union

e

Smart

Socio-
economic
reach

Akﬂ
efficiency

After initial
3R | subsidy, will §
Current become Hequ_lres
network Commercially commercially | 28979
— feasible reach feasible suppart

subsidy acoess
Zon gap

Trus

Geographical reach

>

To maintain EBITDA levels with reduced ARPU, operators have to focus on reduce their operation costs by several

measures:

Business management costs
= Marketing & sales

L] Branding

= Advertising

= Segmentation

= Subscriber acquisition
= Subscriber management

= Subscriber retention

= Billing & charging

. General & administration

Corporate overhead & offices

= Interconnect/Roaming

= Payment to other operators

Network costs
= Network operations
Operation & Maintenance

Spares

Power supply (incl. fuel)
Transmission backhaul Opex
Site rental

Support & training

technology (AMR, SAIC, efc.)
» (Capex /Depreciation
=  base station Equipment
Transmission Equipment

MNetwork performance efficiency

Other site Equipment — Power Gen
Civil Works — Towers, Shelters, A/C

Source: GSMA

T T T

Improved ventilation, cooling
and/or heat tolerance of base
station electronics

Improved ventilation, cooling
and/or heat tolerance of base
station electronics, as well as
smaller size for outside
installation

Enhanced radio transmission
performance

Enhanced network voice and

AMR=

data Egrwing technology (e.g.
)

Enhanced radio & antznna
technology to achieve
extendead range

Enhanced transmission
technology to achieve lower
interference (e.g. SAIC®)

Smaller base station
equipment cabinet size

Eliminate or reduce air
conditioning requirement,
with consequent lower
power requirement

As above

Improved and balanced
“link budget” and longer
signal range for “strong”
signal coverage
Improved quality and
capacity on existing
networks and maximum
growth efficiency

Larger cell size applicable
to and tailored fo low
density areas

Optimum signal
procassing performance &
user capacity with lower
transmitter output power
More portable and easier
to install, easier site
acquisition

Reduce external electric power
supply, or

Eliminate or reduce requirement
far diesel generator and fuel
supply, or

Enable more economic use of
solar panels

As abave

Fewer base station sites,
resulting in lower Capex and
Opex costs

Fewer base station sites, and
improved revenue versus cost
relationship on existing and
expansion networks

Fewer base station sites in very
high cost and low density areas

Lower power consumpticn for
equivalent network performance

Smaller shelters, more rapid
deployment

v v
v
v v
v v
v v
v v
v
v
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4. Broadband in Africa

International bandwidth in Africa

BY 2011 WEST AFRICA PN
WILL HAVE X50 TIMES
THE INTERNATIONAL & }.
BANDWIDTH OF TODAY /;; -
r.l-"...

LT

¥ gt — " hiricam Undersca Cablos Hm11)
vercs I i i i ) Lrde v
e T - Jal SEEW [ I

Source: Ericsson e




4. Broadband in Africa

International bandwidth in Africa

U Out of the 49 Sub-Saharan African countries and territories, 32 now have their capital cities connected to
international fibre and many of these have either completed a backbone to connect their major cities or have plans to do so by
2012.

U In a number of instances, Governments like those of Kenya, Rwanda, Tanzania and Uganda have taken on loans
or deployed universal access funds to get national backbones built. In each instance, these have been given to the
former incumbents to manage but only in the case of Tanzania is this still a Government-owned entity

U Others like Angola and Ethiopia have left the responsibility of building the national fibre backbone with the
incumbent, although in the case of the latter, the Government has signed a contract with France Telecom to
provide strategic management

U In the case of South Africa, the Government created a separate agency (Infraco) to operate existing assets and
build out more

4 Of the 19 countries that remain unconnected, 14 of them have concrete plans that will see their capital cities
connected by 2012 and backbone plans to connect major cities.

U The driver for the connection of most African capitals has been the arrival of eight international fibre cables : many
African capitals are either on the coast or near to the coast.

Cable Timing 1) The maximum capacity of all the cables being built is 15.71 Tbps
EisHeOR (demand was measured in Gigabits)
Seacom Implemented
TEAMS Impl ted . . . . . .

mpiemente 2) The arrival of this large amount of international bandwidth provides
EASSy Implemented . - .

) the spread of networks to both major cities and the roll-out of fibre

LION 1and 2 implemented d wirel | | dell ks in the citi h |
West coast and wireless local delivery networks in the cities themselves.
Glo One 2/Q3 2010 _ i ) _
Main One Implemented 3)Lower prices of international bandwidth help operators to make
WACS Q2, 2011 money with services provided to end users instead of bandwidth.
ACE Q2,2012

Source: ITU 26




International
Telecommunication
4 Union

4. Broadband in Africa

International bandwidth in Africa

Fibre is now laid in the ground of most sub-Saharan countries in order to cover the high demand

for high-capacity telecoms networks in emerging markets, driven by: mobile operator cost
reduction, mobile broadband, economic growth, broadband access for businesses and transit
connectivity

Sub-Saharan countries with large fibre roll-out plans

Governments and operators in sub-Saharan
Africa have announced their plans to deploy
fibre-optic networks worth between USD50
million to USD1 billion over the next few
years.

Fibre networks are being built by incumbent
fixed network operators, mobile network
operators, utility companies (electricity and
rail) or specialized international
connectivity companies.

m Over USDS0m fibre planned

Source: Analysis Mason 27




4. Broadband in Africa

An alternative to expand broadband to rural areas

e To connect rural African communities, local base stations must be connected to fixed wireline or fiber cables,
microwave links or satellite backhaul connections:

e Fixed wireline is almost non-existent in many parts of Africa. In most circumstances, microwave links are used
because equipment is readily available and spectrum licenses are easy to obtain. Microwave links are most cost-
effective when servicing large populations over small distances

e Costs dramatically escalate when connecting communities that are more than 30km away from the core
network, requiring multiple hops.

 Satellite technology is not impacted by distance. It's much more efficient and economical to use than
microwave links when servicing small populations over large distances, such as those in rural or remote areas.

Many African communities with large populations are isolated,
Option 1: All satellite

% far away from their closest neighbor. So, mobile network
i il 'y X operators have two options:
network

Uﬂl

1)Connect each base station to a single aggregation node
) o T\ 2)Use a hybrid approach that includes both microwave and
g ﬂ} X —x satelllte_ technologies. Several ba_lse stations serving a
network community are connected locally with microwave, then the
"f cluster is backhauled via satellite to the operator’s core network.
Satelite ink

Microwave link

Source: Intelsat and Analysis Mason 28
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4. Broadband in Africa

An alternative to expand broadband to rural areas

Hybrid backhaul combines the distance advantage of satellite with the bandwidth advantage of microwave.

Microwave is the preferred Fortion enclosed by the dofted
solution when supporting large lines is served by the Hybrid mi .
) ) ) . microwave a
populations over small distances “satellite family of services” solutions are most effective
when senving large populations
over long distances

Population

Satellite only is the preferred
solution for small populations
across large or small distances

Distance to contiguous network

Source: Intelsat and Analysis Mason 29




4. Broadband in Africa

The Uganda UA Program: trend to internet

U The UA policy and funding (RCDF) program was desighed to cover both rural telephony and Internet and designed
to leverage the digital backbones constructed by the two leading operators, Uganda Telecom Limited (UTL) and MTN Uganda.

U A techno-economic analysis determined that the use of commonly available broadband wireless options, with a
coverage radius of 10-15 km, would ensure that Internet services could be provided as an overlay network in virtually all
of the district centres using base station towers in a very economical manner.

U One-time “smart subsidies” were therefore offered for the installation of Internet POPs and broadband access systems at
32 of the country’s 56 district centers The Internet POPs would ensure that all institutions, schools and businesses
within line-of-sight of the district centres’ central radio towers would be able to secure high quality Internet access at
the same price as if they were located in the capital, Kampala.

Q The regulator, UCC, also decided that along with or following immediately behind each Internet POP, one public Internet
café per district and at least one “vanguard institution” (e.g. a leading Internetready school or college) could be
incentivized with “smart subsidies.”

Q As well, local training initiatives and regional content development could be supported from the RCDF. These would
combine to promote the start-up of the local Internet market on a commercially sustainable basis.

a While the RCDF's strategy did not immediately guarantee that Internet service would be implemented ubiquitously, the
strategy serves to stimulate the market and also greatly reduces every rural person’s distance to the nearest Internet
access by the placement of the POPs in each district centre.

U Rural users are now on the way to being able to access the Internet, at least through public Internet cafés or institutions
that are close to them.

Source: GSMA
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5. Regulatory analysis

When to regulate?

In order to justify the imposition of regulatory obligations on a given market, the three criteria test is applied.

| FASE I. MARKET DEFINITION |

y

The three Criteria test

|FASEII.MARKET STRUCTURE | 1. Presence of high and non-transitory
entry barriers whether of structural, legal
Does it exist any element that or regulatory nature
could provoke dominance? _%
Yes .
2. It admits only those markets, the
| FASE Ill. DOMINANT POSITION? | structure of Whlch.does.no_t tend towards
| effective competition within the relevant
Does it exist time horizon
dominant position? \l,
Individual dominance Collective dominance 3. Application of competiton law alone
Does it exist (I:D;ﬁescitti \;aé(ist would n_ot adequately address the
individual Yoo o Yes Mo dominance? market failure(s) concerned
dominance?

FASE IV. RESULTS ANALYSIS

Does it exist effective

Yes Competence is due to current

competition?

regulation?

Yes

REGULATION IS A MUST

Yes

Obligations/Remedies:

Price control: cost oriented/ reasonable

“prices”

Separated accounting

Access obligation

Non discrimination and transparency
Functional separation
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5.Regulatory analysis.

Regulation based on geographical situation

* In reality, competition is focusing on some areas in Regarding NGA (Next Generation
every country !! Access), geography does matter:

« Geographic markets should not be considered exceptions F\g%\?\}grk ﬁnr%gastarlggtur%f existing

in fixed and mobile telecommunications:
* length of local loop,

e narrowband access markets as well as broadband . populatio]p h hdens_ity ﬁmd
access markets are likely to show very often the structure of the housing market,
features of geographic markets. L é)etpsers) (distribution of

Example: Spain

o R g s R e In Spain, broadband market
i SR EE e B B e shows very heterogeneous
B IS SN competitive conditions, existing

i VAN ante VAL o higher competition in areas

gl e i ] s S where  several types of
ool A e infrastructures provide several
Nl ' oo EE S o broadband services: socio-

p Al ’ . X h demographic and economic

conditions in different regions.

0 i G553 0oz

Source: CMT 33
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5. Regulatory analysis.

NGN will change the operators costs structure

* NGN costs should be lower and less
dependent on traffic volumes.

A Traditional (PSTN)

Cost

* NGN features create fundamental problems

Variable costs increase at 1 1 1 i 1

2 lower raa wih ha if we wish to cost an individual service for
:} increase in demand “cost-based wholesale price” remedies
| ¢——— CoOmpared to traditional
| networks and form a lower

proportion of total costs

; * There is a great deal of uncertainty about
'\ the applications that will need to be supported
’[ Fixed costs form a large and hence the optimum design and

LS proportion of total cost
Volume (Demand)

deployment of Next Generation Access
Networks (NGASs)

' ’ » Data services dominate voice traffic
Volume e volumes contributing to an increase of data
revenues in the operators accountings.

* Different types and speeds of NGA roll-out

- f lead in turn to uncertainties for the design
and dimensioning of the aggregation and
core IP transport and optical networks, and

Traditional .
voice (PSTN) thus for cost allocation

-

Time
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5. Regulatory analysis

Investments related to the kind of competition

* The main barriers of FTTC /FTTB and FTTH are civil engineering cost (horizontal barrier),
in-house wiring (vertical barrier), co-location at the street cabinet, and backhaul between the
Street Cabinet and the operators’ networks.

Increase of investments and intensity of competition
INVESTMENTS
FTTH/FTTC)
Shared /full MDF
unbundling
Bitstream
Resale

SERVICES INFRASTRUCTURES
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Sharing passive and active infrastructures
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Some operators have decided to share their networks under several options in order to reduce
their opex and capex: site sharing, RAN sharing and backhaul sharing

A8 I8 Site ahara

Sita share plus

Shared slies
‘-;:;r" J:‘;-.'-E S
SeparatE
planning planning
Separate BS Separate B3
Saparate Separata
spacirum Spectnum

Spectrum
Jodnt roll-out shars anara
Increazed network sharing
Shared slt=s Sharzd shes Shared sHes
g A
R T -..‘_ T e
SiLg e | S f"%"" g
";,.:.'--'} e _.:l - 1 2|
b Joirt planning A Joint planning Joini planning
o f"
E | EE i
Saparate BE \ MNetwark gharing Hetwork sharng
_
A 1 A | 1
Faparate Feparate Shared
spactrum Epacirum | specium
Increased coat eavings

L

Source: Analysis Mason
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5. Regulatory analysis.

Mobile networks: cost reduction by sharing infrastructures

The main driver to share networks is reducing network costs that represents one-third of
total expenditure.

Comparison of the network economics of legacy and LTE networks

n Expenditures breakdown:

Metwork cost Capex:
(existing netwaork)

Traffic volume 37% buildings and materials,
31% power,
15% BTS or Node B,

6% backhaul,
Revenue 11% other

Profit
k4

Opex:
20% electricity,
20% hw and sw,

Cost of new network

(e.g. shared network) 15% land rent
14% backhaul,
e Time 31% other

Another driver could be to extent
coverage into rural areas,

Dominated by voice  Dominated by data

Source: Analysis Mason 37
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Regulatory Requirements for NGNs: a new approach

NGN are facing different assessments to traditional remedies or regulatory strategies, taking
into account the relationship between services and networks.

ACCESS
NETWORK

CORE
NETWORK

* Already shared access costs cannot be sensibly/easily split into services

» “Customer dependent costs” are mixed with traffic dependent costs and co-

exist in the access network or even at customer premises

* Copper local loop is no longer a clear demarcation:
— Even in traditional networks, the definitions have been a problem with some
“arbitrary” allocations of nodes from access to core

* Traditional definitions (often in directives or law) cannot be easily applied

* NGN access seems to be the enduring bottleneck

* Services share the same network — in the past each had their own dedicated
network (and costs). A large amount of costs are fixed/common to many services

* In the past shared systems’ cost could be split based on technical and
economic factors that were generally agreed on and based on good cost driver
logic

* NGN services are delivered by application severs - more separate from the
networks

 Service providers should be able to configure the network (say QoS — speed,
priority) to suit the service
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Regulation at wholesale or retail level?

RETAIL

* A Minimal intervention principle

Broadband access

Yes  Wholesale regulation

Effective competition * No regulation

ithout ex-ante regulation 2

e TOo incentive investment and

& NO innovation
WHOLESALE
LLU /Bitstream markets « Regulation applied to emerging

markets

* LLU Regulation . .
g e Regulation must no disturb
* No regulation of

indirectaccess competition

* LLU Regulation » Ex-ante policies proportional to

* Bitstream the market situation
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Functional separation as an alternative option to open market

* Functional separation requires dominant operators to separate , but not sell, their network
infrastructure from their retail service division

* The separated network business provides the same services to the rest of incumbents’ retail
business as to the alternative operators.

Functional separation — some examples:

Customers

Great Britain - Open Reach

t t

New Zeland - Chorus ServiceCol ServiceCo2

Sweeden - Skanova Access ' '
InfraCo

Italy — Open access

Regulated company
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Reasons that have affected access to affordable broadband in Africa

SITUATION

Low overall levels of competition: Countries that have a
low overall level of competition at both the retail and
wholesale level do not incentivise national infrastructure
roll-out

SOLUTION

Creating a market dynamic is essential for
speeding up market development starting by
encouraging competitive access at the local
loop level

e Lack of access to investment: National incumbent may want to
build a national fibre network but its main shareholder (the
Government) may not have the resources to fund it.

Privatisation will create these resources

e Restricting network use and opportunities to aggregate.
Some countries allow mobile operators to build their own
networks but do not allow them to sell this capacity to third
parties like other operators

Control the limits on the number of
operators allowed to build their own networks
and the licenses for the wholesale carriage of
traffic.

e Alternative infrastructure carriers not allowed or restricted
Almost every African country has potential fibre networks that are
operated by national utility companies

Government must allow to use part of the
fiber capacity not only by the incumbet but
also third parties

e Lack of clear ground rules for third party access . Once
national infrastructure is open to competition, there can still be
difficulties about access to that capacity by competing providers

Clear guidelines for things like access and
co-location to allow competitors to access to
incumbent facilities.

e Absence of policies on sharing and passive infrastructure:
In undeveloped markets where there is still plenty of new growth,
there is little incentive to share infrastructure.

VVvVY VY

Clear guidelines by Government for
sharing infrastructure (like ducts....) to

make it cheaper for all operators to operate.
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5. Regulatory analysis.

Policy and market interventions in Africa

COMMERCIAL INFRASTRUCTURE SHARING

Sharing passive infrastructure through building ducts: South Africa MTN, Neotel and Vodacom came together in
March 2009 to build a 5,000 kms network costing between R1.7 — 2 billion to compete with the existing one provided by
the incumbent Telkom

Sharing passive and active infrastructure: In Uganda, Orange is sharing both active and passive parts of the Warid
network (now taken over by Essar) and in Kenya Yu (the Essar brand) is sharing network with the second largest
operator in the country Zain (now taken over by Bharti Airtel)

With ARPUs declining, similar pressures are forcing operators to look at ways of sharing other parts of
infrastructure through third party providers. Independent companies either purchase or build towers for mobile
operators that they then lease to them.

ENCOURAGING THIRD PARTY PROVIDERS

Three categories of third party providers are worth highlighting as all encourage both the spread of national telecom
networks and act to provide effective price competition. These are:

1) carriers’ carriers, provide wholesale capacity for other operators. Ex: Phase3 Telecom and Suburban Telecom in
West Africa; Kenya Data Networks in East Africa; and Liquid Africa (owned by Econet) in Southern Africa

2) alternative infrastructure operators, usually utilities or parastatals. Ex: electricity, gas and water companies,
railways and oil companies.

3) dark fibre operators. Ex: In South Africa, there is a company called Dark Fibre Africa that does exactly that.
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6.Pricing: Cost modeling

Issues to be considered for NGN cost modeling
a Costing methods for traditional networks show some difficulties:

NGN services share the same network components. The cost driver to each service is not
as clear as PSTN (Service routing table more difficult)

The problem is not how to make an NGN cost model but also how to get a service-costing
allocation scheme with a rationale economic and following technical and commercial reality

Models based on traditional “cost drivers” are difficult because costs for some services will
be too low and others too high and not aligned with current market revenue trends

However, there are some basic obstacles to doing cost modeling based on operator accounts
(“top-down”). Suitable historic accounts for a top-down modeling approach will almost certainly

not exist for services such as IPTV.

a Considering modeling future years, a number of issues arise:

Traffic volumes are uncertain across the range of traffic types, and likely to grow much more
rapidly than in the past PSTN environment :

The rate and dimensioning of future investments, perhaps to cope with rapid traffic mix
changes can only be estimated
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Key financial parameters to be considered using cost models

Bottom up models - LRIC Top down models

Assets, working capital and operational costs

* A functioning network incurs operational costs. Both capital and operational costs must be recovered. In
addition to the fixed assets, some working capital is required — net assets less net liabilities. This requires
an additional investment that should be allowed for.

Annualisation methodologies

» Annualisation charges are calculated on capital investment as the sum of the cost of capital, and

depreciation. The effective annual cost of the investment is required to define the revenue needed to

provide for the replacement of the investment (asset) and to allow a fair return on the investment (profit).
Cost of capital (WACC)

* It provides a fair return on the asset investment. If it is correctly defined, it allows sufficient return to
account for the risks of the associated telecoms market

Routing factors:

* Specify, for each type of service, the average use made of each type of network element

Others

45




| International
Telecommunication
4 Union

6.Pricing: Cost modeling

Bottom up - LRIC

Callate natwork volums The main parts of the model are:
paramstars (subscrizers,
traffic dermand and forecasts) . )
R TER——— a Estimating demand and
paramstars (equipmert determining input unit costs
prices, -:np-a-ratn:nns]_ coats,
technolbay, aseet Tves o) e Building an hypothetical
Apply routing |, /_,_,--"_"._"-x\_\ o netWOI‘k_
factors Vg ) p|  Anmusics captalcost percost | 7 Apply oot o e Calculating network elements
T |.= A nstwoik /' catagary k| b capital ..
¢ Technioal N — S Determining the cost of
. deshan nilss ]
¥ network elements
Cparating cost psr cost Ly Calculate total cost for
casgory per inremsnt sach network slsment a Calculating Cost services
Cammon costs Allocate cost categorniss to sach b, Irslavant
{op=rating and capital) senvics (PSTN, lsazed lines, other _III,.-’ B — The Bottom-U pm odel shall be
savicss)
used as part of a process to
: — validate and reconcile results
PSTM's shars of cost categorias in .
network slemsnts obtained from the Top-Down
model to achieve fairly
Calculate unit costs for sach de'[el'm | ned L RIC eSU mateS fOI‘
netwok slemant H
— ~ key wholesale services
factors L e
1~ h
Caomn b k sk
unhco::tslggmlﬂe:c::;ﬂtsfor i The BOttOI’n-Up mOdeIS may be
halesal [ . .
P == l” updated periodically and used to
Apply \ [ i i
p markuptor | 5 [ Dave LAIG chrges for wholesei compare with updated versions of
Ngmmoncosts / L and cther servicss the Top-Down models.
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Top down accounting

_.,. ™ A
Core __/' Calculate annualised capital
= costs & opating costs
Y .
—} .ﬁ.mess _f
. Py
r Cc-_ ., o | Cakulate annualised capital
’ L rman A Pl coste (including cost of capital)  fy
T & aperating costs
BN
\ftﬂl o EE__/—'" Caosts etcluded
N ~
Q;jpl].- G\st/. .-*
— L~
7 mpey N\ S~
| rodting table ] | o
b B.\'olumee/.-' L
—_ -,
/7 meply [~
mark-up for | | e
\, commaon costs
e /r‘ll "

Fized Asssts
Net Gurrert Assets Opearating costs Revaluz using CCA
| | | | |
| Dafine Gn: Catagories |47 Devr?mrﬁun &

Cakulats annualissd capital costs
{including cost of capital) &
opevating costs p=r catagory

Allocate cost categories to sach
service (PETH, lsased lines and
ather services)

Allocats PSTN's share of cost
categories to network elemeants

!

Caleulates unit costs for sach
natwork slemeant

!

Cambing neteok element
unit costs to derive LRIG costs for
whalesale sarvices

Darive LRIC changes for wholesake
services

4 Union

» Since LRIC is a forward-looking
concept, current cost accounting
(CCA) principles have to be used to
estimate the appropriate Gross value of
assets (an annualisation method has
to be defined) . This involves re-
valuing assets on the basis of the
replacement cost of the modern
equivalent asset (MEA).

» Under top down models and using
FDC (Full Distributed costs) you
have a first draft to calculate asset
revaluation by using historical cost
accounting

» Cost-volume relationships (CVRS)
show the way in which costs change in
relation to a change in the volumes of
the service provided.

» Average cost of capital (WACC) is a
key element of this model
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6.Pricing: Cost modeling

Reconciliation process: Top down vs bottom up

stagel Namhfk Ganhra‘hm

Stage Ill: Network optimisation
Optimise to reflect an efficient operator

- =

~ Reconciled models
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Real options: Cost models based on real options theory could fit with this
capital intensive markets

» Traditional regulatory practice evaluates investments according to the well-established net present
value theory

* In economy, “real option” is the term given to the possibility to modify a project, and it is really
useful with investment decisions made under uncertainty:

» The investment is partially or completely irreversible.
* There is uncertainty over the future rewards from investment.
* Investors usually have some leeway about the timing of their investments

—

Traditional models based on the net present value rule assume that investment is
either reversible or is a “now or never proposition”, so it does not model the value
that might be associated with the choice of using different timing strategies.

From a financial point of view, pricing cost oriented implies that Net Present Value (NPV)
is equal to zero.
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How to calculate access prices using real option theory

Value of “waiting” option Distortion generated without including “waiting” value

= Investment at t=0: NPV = O estimated access - Competitor , that taking into account uncertainty and

value price” p0” the access price p0 (NPV =0) wants to rent
infrastructure from incumbent at t t=0,and enter into
the market at t=1.

« Investment at t=1: NPV(p0)=0. In this case,
when sunk costs exists, there is some uncertainty

regarding future cash flows and you can have the = Investment at t=1: NPV(p1)>0 and p1<pO0, could fix a
possibility to wait, and unlike rational investor that lower price (pl) than pO, whereas that using pl
invest at t=0, the “wait price” is different from incumbent would have NPV<O. In this case, regulation
NPV =0 would provoke some advantage to the entrant

disturbing the competence.

—

= The rule to fix prices should be the one that do not create “waiting value”. Prices which do not disturb competence
are not sensible to invest at the moment t=0 or at t=1;

1 T=4: NPV(p4)=0, estimation of “p4”

Investing at t=0? 1) T=3: NPV (p3)=0, estimation of “p3”
> p4>p3=>p2>p1=>p0
1 T=2: NPV (p2)=0, estimation of “p2”

1) T=1: NPV (p1)=0, estimation of “pl1” )
\
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7.Benchmark

Spain

¥/ Union

Several fixed and mobile operators (Telefonica, Vodafone, Orange, Jazztel and ONO) are leading

the deployment of fiber network in Spain

Share of the fixed broadband market (Q4 2009)

Telefonica still has a dominant position, but OLOs (including
M) are now winning the battle for new additicns.

Euskakhsl Telecabls
2% R '™  Reswo

Jazztel
0%

‘Wodafone
%%

Crrange
11%
Telefinica
A%
Ong
15%

Share of the mobile broadband market (Q4 2009)

DCiue to their strong position in the mobile markest, Vodafone
and Movistar dominate the mobile broadband market

Yaiga Resto
3% 5%

Movistar

Crange 3%

15%:

‘Yodafone
5%,

Source: Analysis Mason

Share of the IPTV market (Q4 2009)

Telefonica's Imagenio is the most successful offer in the
market; OLOs are increasingly focusing on [FTV

Orange Jazziel
1% 1%

Telefonica
28%

Share of the triple-play market (Q4 2009)

Telefonica's Trio package is the maost successful. Orange and
Jazztel are investing heavily to expand in this market

Zrangs  Jazziel
59 1%

Telefonica
48%

International
| Telecommunication
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Spain

* In general terms, OLOS have decided to base theirs business models on
Local Loop Unbundling (LLU) as a mechanism to be different from other
operators. But, growing presence of some operators in exchanges where only
traditional SMP operator was, has created an aggressive competence and a
large variety of services .

* Differentiation through LLU has helped packet services appearance
* LLU, like cable technology, is focused on certain areas with special social

and economic conditions . SMP operators are losing market power in that
regions

—

Competence based Competence based
on Infrastructures on services
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Spain

Market, competition and regulatory conditions could make fibre an opportunity for new entrant with manageable risks

Growing
demand

Limited
competition

Positive
regulation

Geographic
scope

Manageable
risks

Source: Analysis Mason

* B2C* demand is increasing due to the growing penetration of high-bandwidth services (non-linear TV,
fixed and mobile broadband) as well as growing capacity requirements for these services

* B2B** demand is also experiencing significant growth, with increasing needs for more mobile backhaul
capacity and FTTx deployments in urban areas

Backbone and aggregation —the majority is under the control of several electric companies, which provide
services directly to retail operators

e Access — Telefonica is the only operator with enough funds to deploy an FTTx network; cable operators

will deploy DOCSYS 3.0 in selected areas; whereas the high investments required would make it difficult for LLU
operators toenter this market

Remedies in Market 4, including access to Telefonica’'s ducts, provide a workable environment. Proactive
lobbying with the CMT would improve the investment case

» The European Commission and the Spanish authorities view the deployment of high-speed fibre as a strategic
objective, which could entail the allocation of public funding

» The business case is clearly more attractive in the most densely populated areas where key potential
clients are already present through LLU

* At a later stage, the potential in other areas could be examined on a case-by case basis depending on the
economics

» The business case is clearly more attractive in the most densely populated areas where key potential
clients are already present through LLU

* At a later stage, the potential in other areas could be examined on a case-by case basis depending on the
economics
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Spain

A favourable regulatory environment benefits the deployment of fibre networks, potentially with public
funding

Spanish regulation Assessment of Spanish regulation
According to the CMT approach, it makes a workable
The CMT has imposed useful regulation in Markets 4 framework:
and 5 with the aim to create a favourable regulatory environment * the same Telefonica’s local exchanges specified
for investment in FTTH by: in the OBA are also open for the use by other
* mandating open access to fibre networks in buildings: operators of Telefonica’s ducts
the operator which first cables a building needs to * the prices have been set at levels that may
provide access to competitors allow a business case to be successful
» mandating access to Telefonica’s ducts for the e Some lobbying could be beneficial to clarify
deployment of FTTH and HFC-based NGA networks, as some grey areas left in the MARCo such as actual
well as for mobile backhaul available duct capacity, SLAs, simultaneous

deployment of several fiber cables, etc.

Public funding Assessment of regulation for public funding

e It is key to identify the three different types of area: white
(no NGA network in three years), grey (one single NGA
network in three years) and black (two or more NGA
networks in three years):

e currently it is difficult to envisage that more than

25% of the population will live in black areas by 2012
(limited deployment by Telefonica)

» The safest bet is to target white areas, although a new
operator could try and build a case by arguing that it could
build a more open NGA network, with effective wholesale
products (including fibre unbundling) in grey areas

 The objective of state-aid control is to ensure that these
measures will lead to higher broadband coverage and
penetration, or in a more timely manner than would otherwise
occur without the aid

» The European Commission recently announced its
endorsement of almost EUR300 million of public funding to
support the deployment of broadband networks from September
2010. It also announced its intention to award up to EURL1 billion
to improve broadband coverage in rural areas

Source: Analysis Mason -
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Nigeria
Broadband in Nigeria is already mobile — and with positive policy action can enhance Nigeria’'s
GDP by over 1% in 2015

With almost non-existent wireline services, broadband in Nigeria is driven by wireless access
technologies

BRICS countries & Nigeria: broadband and wireline | * FiXed network infrastructure is very limited outside
penetration by access technology (2009)! Lagos

= « State-owned incumbent Nitel has undergone
turbulent privatisations, nationalisations and
management changes in the last ten years

. = « Subscribers to its fixed service, and to mobile
i - 2 division M-Tel"s mobile service, have been in
. Do [ decline over this period despite huge market growth

Migeria Brazil Russia India China South
Africa

. * Wireless broadband (currently offered using UMTS,
Capita(usD) | M0 | B2 BES LM a7 ss HSPA, WIMAX and EVDO networks) is critical to

Wireline W Wireless Broadband & 362 seizing the opportunity presented by Internet and
Fixed Broadband - Wireline B Fixed Broadband - Wireless data access In ngena

Source: Analysis Mason 56
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Nigeria

Mobile broadband services using HSPA and LTE are expected to continue to drive increased
broadband reach

Mobile broadband subscribers in Nigeria? CDMA mobile broadband networks were first to
(thousand) launch, while 3G (UMTS) licenses were only

25009 awarded in April 2007

2000 ~

1500 . )

1000 Mobile broadband has created momentum in

the broadband market, despite HSPA only being
launched in 2008:

500 ~

o _
2006 2007 2008 2000 2010 2011 2012 2043 2014 2015

* Mobile  broadband subscribers now

chma VDG MUMTSIHSPALTE account for over half of all high speed
Broadband market subscribers? (thousand) Internet service users
1000 - T4

* By Q4 2010, it was estimated that mobile
broadband connections in Nigeria numbered
just under 600 thousand

EO0 A
600 +
400 A
200 A

o

By the end of 2011, UMTS/HSPA/LTE

2006 2007 2008 2009 2010 share of subscribers is expected to be
Mobile Breadband B Fixed Broadband hlgher than CDMA, which is Ilkely to remain
—=— Share of Mobile Broadband confined to major towns

Source: Analysis Mason -
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Nigeria

The Nigerian Communications Commission (NCC) has generally used effective, proportionate
regulation

* While local loop unbundling is in place, the poor

Bl -
state of incumbent Nitel”s infrastructure means that
it is not used
* NCC has recognized the importance of facilitating
. market provision of broadband, particularly through
access to spectrum
* NCC has used auctions to award GSM licenses
(2001), the second national operator license (2002),
3G licenses (2007) and CDMA and fixed wireless
20 4 licenses
* However there are spectrum issues emerging that
10 10 10 10 10

Assigned Radio Access Specrum (MHz)

could jeopardize mobile broadband growth:

0 There is a lack of clarity over when the vital Digital
Glo MTHN Zain  Efizalat  Mtal Dividend spectrum will be passed to the NCC for use
by mobile broadband, which could dramatically

S00MAz W 1E00MHz W2100MHz increase mobile broadband coverage

Source: Analysis Mason 58
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Nigeria
NCC administers several ICT initiatives
Wire Nigeria (WiN) Srare Accelerared Universal Service The Digital Bridge Digital Awareness
Project Broadband Initiative  Provision Institure (DBI) Programme (DAFP)
(SABI)
To facilitate the build  To stimulate demand To provide ICT access To increase the To encourage the use
= out of fibre optic for internet services, in unserved and number of skilled of ICT in primary,
= cable infrastructure and drive affordable underserved areas Nigerians in the secondary and
home broadband telecoms secior tertiary institutions
= Subsidies and Subsidy to build Subsidies to the |CT training for Computer and
0 incentives to broadband private sector over 2000 local and internet facilities,
S encourage rapid infrastructure in all 36 international students.  basic ICT training for
E deployment of fibre state capitals and Intended o hecome teachers and
ﬁ transmission cables urban and semi-urban privately-run students
= centres
CommuniTy Schoopls, Univarsines Rural Broadband merner  Accalerated Mobiie Phone  Backbona Transmussion
Communicaions Center  ACCess Programma (RUBY) Accass Expansion (AMPE) INfraSTUCTURS
fccc) (SUAR)
volce, Imemed and ICT nmna-nﬂwlry o subsides o |:ll1'.'HI:E gector to netwoark noll out In wolce and dala accaps
semvicas 1o ursened 360 achools, unlvarsitas Fm\'i:lE whilagals unsEardad pl:llﬂba In lacal
commurnities on gharad and nelghibourng bandwidth to S0Cs, bowmnaivillages in all 774 govemmant araa
bazle cammunibies cybercares, nural service Local Gowemmen: &reas by headguarters
providers privale sector
Government should consclidate initiatives so as to make maximum use of private sector
input, and should aim to ensure that competition is enhanced through those initiatives

Source: Analysis Mason 5o
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8. Summary and conclusions.

1. No homogeneous competence conditions. Depending on the geography and economic conditions , competence
based on infrastructures or on services is applied.

2. Different access alternatives, like LLU or mobile broadband, must be taken into account in order to analyze
markets and define ex-ante obligations.

3. Next Generation Networks (NGN) investments open the discussion related to the remuneration of the risk
assumed by operators to deploy the networks.

Traditional weighted average cost of capital (wacc) vs real options

4. Calculating NGN pricing face some difficulties compared with traditional networks and services: LRIC models -
bottom up vs top down

5. A new investment cycle bring us new models to be considered: real options

6. New cost reduction strategies (sharing passive or active infrastructures) for mobile operators will become a
key driver to analyze competitive markets considering incumbents and new entrants

7. Take into consideration geographical areas is crucial, from a regulatory point of view, in order to provide
proportionate obligations.

8. Spectrum availability ( Digital Dividend) for mobile services could bring new opportunities for rural areas

9. Public Private Partnership could bring us a solution for providing broadband services under capital intensive
markets: fiber networks deployments,....
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