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GLOSSARY
Acronyms

2G

3G
ADSL
ALTON
ATCON
B2G
BTS
C2G
CCTV
CDMA

CDMA EVDO

CPE
CTC

E112

E-Agriculture

ECommere

EDGE
EEducation

EGovenment

EHealth

Description

Second Generation Telephone Wireless Technology
Third Generation Telephone Wireless Technology
Asymmetric Digital Subscriber Line

Association of Licensed Telecommunicati@perators of Nigeria
Association of Telecommunication Companies of Nigeria
Businesses to Government

Base Transceiver Station

Citizens to Governments

ClosedCircuit Television

Code Division Multiple Access

CodeDivision Multiple Access Evolution Data Only
Code Division Multiple Access Evolution Data Optimised

Customer Premises Equipment
Community Technology Centres

The common emergency telephone number that can be dialled free «
charge from anyelephone or any mobile phone in order to reach
emergency services

E-Agriculture describes an emerging field focused on the enhanceme
of agricultural and rural development through improved information a
communication processes

E-Commerce is a type of industry where buying and selling of produc
service over electronic systems such as the Internet and other comp
networks.

Enhanced Data rates for GSM Evolution

E-Education refers to the application bfternet technology to the
delivery of learning experiences.

E-Government is digital interactions between a government and citize

E-Health a term for healthcare practice supported by electronic
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processes and communication

Elearning includes all forms of electronically supported learning and

ELearning teaching, including educational technology.

EPayments are payments that are made directly to payee from bank
EPayments accounts using security features over the Interteeprocess the
transactions.

EVoting is a term encompassing several different types of voting,
EVoting embracing both electronic means of casting a vote and electronic me
of counting votes.

FCDA Federal Capital Development Authority

FCT FederalCapital Territory

FMCT Federal Ministry of Communication Technology

FTTB Fibre To The Base station

FTTH Fibre To The Home

FTTx Fibre To The x (where x could be Base station, Home, Curb, or Build
G2B Government to Businesses

G2C Government toCitizens

G2G Government to Governments

GBB Galaxy Backbone

GCFR Grand Commander of the Order of the Federal Republic
GDP Gross Domestic Product

GIS Geographic Information System

GPRS General Packet Radio Service

GSM Global System for Mobileommunications

HRM Human Resources Manager

HSPA High Speed Packet Access

HSPA+ Evolved HigiSpeed Packet Access

HSUPA High-Speed Uplink Packet Access

ICT Information and Communication Technology
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IEDC
ISPON
ITU

IXP

JAMB
LDO

LGA

LTE
MDAs
MIT

MMS
NAFDAC
NBC

NCC
NFMC
NIGCOMSAT
NIPOST
NITDA
OEM
RoW/ROW
S.MAR.T
SME
SMS
UMTS
USAID
USPF
VSAT

International Economic Council

Institute of Software Practitioners

International Telecommunication Union

Internet Exchange Point

Joint Admissions and Matriculations Board

Long Distance Operator

Local Govemrment Authority

LongTerm Evolution

Ministries,Departments, and Agencies
Massachusetts Institute of Technology

Multimedia Messaging Service

National Agency for Food and Drug Administration and Control
National Broadcasting Commission

Nigerian Communications Commission

National Frequency Management Council

Nigeria Commuications Satellite Company

Nigeria Postal Service

National Information Technology Development Agency
Original Equipment Manufacturer

Right of Way

Specific Measurable Achievable Realistic Hirmend
Small and Medium Enterprise

Short Message Service

Universal Mobile Telecommunications System
United States Agency for International Development
Universal Service Provisiéuind

Very Small Aperture Terminal
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THE PRESIDENT'S MANDATE

Internet and Broadband have been globally
acknowledged as the foundation ftransformation

to a knowledgebased economy. It is also widely
acknowledged that broadband infrastructure is an
enabler for economic and social growth in the digital
economy. Broadband has the potential of enabling
entire new industries and introducing significant
efficiencies into education delivery, health care
provision, energy management, ensuring public safgtywernment/citizen interaction, and the
overall organization and dissemination of knowledge. Mr President recently alluded to the
importance of broadband and internet to national developmera statement that has
received much applause from stakeholderghe ICT industry.

It has been empirically proven that every 10% increase in broadband penetration in developing
countries results in a commensurate increase of 1.3% in GDP. The most credible statistics on
ONRPIFROFYR LISYSGONI A2y SaidAYl (S betwkdn 4% dnd 6365 NR | C
further underscoring the need for Nigeria to give strategic importance to the development of
broadband infrastructure.

The first national ICT policy recently drafted for presentation to the Federal Executive Council
for approval contans the proposed broadband policy position of the country and emphasises
the importance and centrality of broadband to achieving the overall objective of ICT as a tool
for national development.

The policy document states as followsQ ! f i K 2 dz3dtne inikadviisimedNdSdepioying
broadband in Nigeria, many challenges remain, especially with the deployment of a national
fibre optic based network to distribute approximately 10 terabytes of capacity already delivered
to landing points in Nigeria. Thefore, there is an urgent need to accelerate the paaganef
goingefforts, and also to introduce new initiatives to address this challenge. This is necessary
for the actualization of the developmental goalsvigion 20:202G

The Government will therefoe pursue, by the end of 2017, a fivefold increase in broadband
penetration over the 2012 penetration rate.

The Federal Government recognizes that it is now imperative that a broadband strategy and
roadmap be developed to properly articulate how Nigerid achieve the targets and
aspirations of the Broadband policy and for that reason Mr President decided to sehig
levelCommittee to develop a broadband strategy and roadmap for the country to underscore
the strategic nature and importance of broadizhfor Nigera.




The Nigerian National Broadband Plan 2013018

=) . ) 34 %2EVORD& / 2

On the 20" of Sept 2012, Preside@oodluck Ebele
Jonathan, GCFRaugurated the Presidential Committee
for anationalbroadband strategy and roadmap.

Thecommittee was chaired by twesteemed men in the
ICT and Teleans sector, Dr Ernest Ndukwe, and Mr Jim
Oviasupported by a cast of 15 core membeepresenting
various stakeholder groups in the sectand an additional
set of co-opted members.

My brief to the committee was to ensure that this plan
would be a plan tht would firstlybe immediately
workable and realistiand secondly something that would greatly move the dial in terms of
getting broadband to not just the undeserved areas, but crucially alsmthe unserved areas
of all of Nigeria.

In meeting with mdustry leaders, the message is clear that we need to assist the Private Sector
in driving pervasive access to Broadband. But then, the Private Sector must also deliver not just
on basic reach and penetration, but also on Quality of Service. It is caidyrig this that all

Nigerians wiltruly feel the positive impact and benefit of Broadband.

It istherefore my pleasure to present to yathis National Broadband Plavhichhas been
contributed to by all stakeholdegroups in the industry and sectavith the goal of enabling
Broadband for All

Mrs Omobola Johnson
Honourable Minister for Communication Technology
Federal Republic of Nigeria
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EXECUTIVE SUMMARY

Thepolicy goal ofthe FederalGovernment of Nigria recognizes the immense so@oonomic
importance of broadband services to national development and therefore seeks to ensure that
the infrastructure necessary to provide ubiquitous broadband services is available and
accessible to all citizens at aftlable rates.Thetransformativebenefitsof having broadband
available to albre clearand includemprovedlearning increasedob creation better

community and civic engagememtproved trade and commercend a positive impact on

GDP.

In looking atwhat has been achieved with Broadband in the ICT sector today, the modest
success recorded has been walveral initiatives that riden the back of the immense success
of the DigitalMobile servicedboom in Nigeriaincludingthe subsequentandingof severalhigh
capacity sbmarine cablesystemsthat slashedvholesaleinternational bandwidth prices.
However ineffectivedistribution and transmissiorof the available bandwidtimlandhave
continued to makeaccelerated expansion dfoadband internetacces at more affordable
end-user pricesa majorchallengeanda barrierto faster realisatiorof the desiredbroadband
boomin Nigeria

Because of the diverse nature of the coynin termsof class andjeographydifferent
technologieanustbe deployedincluding terrestrial wireless networksptic fibre transmission
networks, fibre to the home/premises, DSL systems, satelistems andibre/broadband
over power linesThis will ensuréhe provision osolutionstailored to the need of individual
groups or communites

The Broadband Vision

The broadband vision for Nigeria is one of a society of connected communities with high speed
internet and broadband access that facilitate faster socioeconomic advancement of the nation
and its people.

DefiningBroadband

Traditionally, the term broadband referred to higipeed communications networks that
connected enelsers at a data transfer speed greater than 256 Kh@isbal organisations
have chosen to define it more in terms of an ecosystem. It has hewseen chosen to define
broadband in a manner that reflects the user experience

As suchbroadband within the Nigerian context is defined as an internet experience where
the user can access the most demanding content in real time at a minimum spe#&dbof
Mbit/s .

Thesedefinitionswill be reviewed andevisedupwardsregularlyto keep in line withfuture
developmentdn technology
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The Benefits of Broadband

2SS ftAQGS Ay | 3Jf20lf GAff13S gKSNB L/ ¢ KIF& |
economic wellbeing of her people and compete globBHgadband is an essential

infrastructure of the 2% Century. It enables access to business and job opportunities, improves
healthcare, education and government services, and facilitates social ititg1s.c

Broadband igo the 21 Century Information Age what Electricity was to the Industrial Age. It

hasa significanttransformativeeffect on how people live and work.empowers the individual

user with previously unimaginabtapabilities and gloda NB I OK® ¢ KS Ly G4SNy Si
biggest library and largest repository of information and knowledggle High Speed Access is

critical to fully harnessinghe benefits of the Internet.

The Current State of Broadband
The broadband supply chain conges of internationatonnectivity,a national backbone
network, metropolitan access links, and the local access net(toeklast mile).

In Nigeriathereisnow an appreciablenumber of submarineable landings on the shore$

the countryprovidingover 9 Tbit/s of combined capacity. However there is concern about the
fact thatall the landngsarein Lagos anthat access to other parts of the countrycsoked

due to the limitationsof distributioninfrastructureto the rest of the country. Faxaional
Security and resilience purposed,is considered critical thahese cableeompaniesall have
demonstrable recovery angkstoration agreements witkeach other, and thathe cable

systems are extended to othepastal regionsr states . This wilielp to further accelerate the
expansiorand distributionof the currently underutilisedbandwidth to the rest of the country.

The FederaGovernment shatherefore promote the rapid establishment of recovery
agreements and the delivery of additionabba landingpoints to other coastal states such as
Delta, Rivers, Bayelsa and Ondo as soon as possible.

In terms of a National Backbone fibre optic infrastructorest Long Distance Carridrave
amongst themselveBbre presence in all the thirty sstates and the FCTHndingsalso

indicate that while many routes in the country still do not have fibre coverage, there exists
proliferation of fibre alongsome routes.Moreover the cables orhie routesthat have multiple
fibre installationsare mostly no interconnected to offethe requiredredundancyto promote
network resilience. Whilaslands of fibre infrastructurenay be good fosome of theoperators
it isdefinitely na goodfor the nationas it does not engender a truly national network

TheGovernment shaliherefore promotea seamless interconnectivity regime and an Open
Access Infrastructursharing agreement among operators.

Wireless technology is the primary delivery medium for broadband in Nigeralicensing,
rollout and upgrade ofMobile networks based on 2.5G (GPRS), EDGE, UMTS, HSPA, HSPA+,
HSUPA, HSDPA and CDMABEMechnologies, as well as, the introduction of smartphones and
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other smartmobile devices with seamless capability to connect the intehaste been
responsible fothe current growthin internet access and usagecordedin Nigeria

This trendwill recave further boost with the wider rollout of 3G across the countnaking it
possible for mangubscribergo access broadband internet using their mobile devices.

TheChallenges of Broadband Operators

Challenges common to operators in the telecoms sector have been identifiieasigh costs
of right of way resulting in the high cost of l@agtransmissionnfrastructure long delays in
the processing opermits, multiple taxation at Federal, State, and Local Government learads
having to deal with multiple regulatory bodiesamdage to existing fibre infrastructuees a
result of cable theftroad worksand other operations; and the ladk reliable, clean grid
electricity supply

StrategicGoals and Objectivefor Broadband

The key objectives of the Nigerian National Broadband &lato promote pervasive
broadband deploymentincreasebroadband adoption and usage; and ensure availability of
broadband services at affordable prices.tAdise areaimed at maximising the political and
socioeconomic benefits of broadband.

It is intended during the periodf this planto see more than a fefold increase in internet and
broadband penetratiorigures It is also intended that all state capitals amdbancities have
metro fibre infrastructure installed. On a national scalés the intention of government to
facilitate full rollout by operading companies 08Gnetworks as a minimuron all base stations
by 2015.

This will ensure that Nigerian citizens will enjdprid Classvirelessbroadbandas a basic
access medium fdhe society Broadband is an essential right and basic utility foretati
transformation and development, necessdoy all segments of society.

Roles for Governmenand Stakeholders

Governments at various levels have a critical role to play in the drive to have pervasive
broadband infrastructure across the nation. Govermmeo doubt has interest in converting
the nationinto a digital haverthat will be fully networked and ready to be integrated into the
new world order of digitdy enabledcitizens in an environment ofgovernance, éealth, e
commerce and @gricultureamong others

The FederaGovernmenQ & LINA Y I NEB ohlBoficgforiulation and dizécBors well

as legal andegulatoryfunctions Government is therefore focused on providing overall pglicy
legaland regulatoryplatform for attracting the required investment for the sustainable
development of thesectorto support national development goals and plans.
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Asthe Federal Government does its part, states and local governments alato their part

in ensuring theicitizens have access to the necessary infrastructure vitaldonectingto the
information superhighwaypf the digital age. There have been reports about some areas of the
country where government agencies at State and Local government levels credénecks in
the deployment of ICT facilities by operators, either by imposing taxes arbitrarily, or
obstructing, delaying, or denying right of way applications. There aigoamy efforts to ensure
that these incidences are minimised.

The Local Governmerg a focal point for community development and it is recommended that
Local Governments can facilitate broadband growth and adoption by working with
communities to reduce disruption to infrastructure build and operatiand creating

innovative schemes tencourage adoption and age of the internet to enhance development

Policy and Regulation

Government shall review all ICT laws in order to ensure that they support and facilitate
ICT/broadband development and give legal substance to the ICT policy andali@roadband
plan.Government shakiso streamline the administration of the ICT industry and complete the
merger of therelevantregulatory bodies in order to ensure a singled consistent regulatory
regime that will bring about better efficiency the management of scarce resources.

All Federal agencies shall within two years make their public information and services to
Nigerian citizens available dime and the Federal Government shall offer technical assistance
to all other tiers of Government® achieve this same capability for all their MDAs.

It shall be a priority for government to classify all public ICT/broadband infrastructure deployed
under a national licete as a critical national security and economic resource that must be,
protected from vandalisation, theftunauthorised tamperingnd fromenforcement action by

any authority without a valid order from a high court. The enactment of an ICT Critical
Infrastructure Act shall be pursued and in the interim a Federal Executive DirectiVbeshal
issued to security agencies for the administrative protectiothaf security sensitive and
economicallymportant infrastructure.

On the regulatory sidghe regulator shall give effect to the open access principles enshrined in
the Information and Communications Technology Lassreinno infrastructure deployed on
public resources shall be administered to the detriment of the general public.

The Regulatoshall proactively monitor and address any anticompetitive behaviour among
serviceproviders along the broadband value chaamd shall also monitdhe quality ofthe
services deliveredhe billing, billing patterns and billing structug®r servicedo ensure that
consunersgetgood value for money

Spectrumis a critical resource of the wireless ecosystem and where necesisalibe
refarmed, reassigned and reallocated to benefit new wireless broadband technologies capable
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of delivering higkspeed boadband networks and a regulatory framework developed that will
promote optimal ug of spectrum.

Cyber $curity and Ciritical Infrastructure

Security issues have assumed new dimersiaith growingcasesof Cybercrimecracking,

copyright infringementidentity theft, etc.{ dzZOK ONAYS& Yl & GKNBFGSy Ol
Indeed privacy of transaction is constantly being threatened and the same consumers that are

to benefit from the new technologies and services will be demanding even more protection

from the service providers and regulators. Laws would therefore be upgraded to cover new

areas such as electronic transactiong,canmerce and cyber security etc.

The government realizes that every modern nation state depends on the reliable functioning of
its critical infrastructure to guarantee national and economic security.

The term critical Infrastructure in this plan, refers to ICT networks and systems that are crucial
to the Federal Republic of Nigeria to the extent that the damage, destruction deatieeness

of such networks and systems, whether physical or virtual, would have adverse impact on our

national security, economic wellbeing, public safety, food security or any combination thereof.

Threats of Cybeattacks and Physical (vandalism, sawy# and theft) attacks are two broad
OFGS3I2NASa 2F GKNBlIdGa GKFG O2dA R | ROSNESt & |

In many countries, legislations have not kepicewith developments in the cyber world, and
legal interpretations of certainnline phenomenon in a borderless global context such as the
cyberspace are not entirely clear. For instance, in a situation where websites are accessible
virtually to anyone anywhere in the world, it is often difficult to predict where cyber threats
can ome from. Businesses and national security infrastructure have been targets of cyber
attacks from overseas countries where perpetrators are beyond the reach of conventional
national laws. International cooperation is therefore necessary in fighting cyieats and
attacks.

Without a cuttingedge cyber security and cybercrime law, the traditional legal concept of
jurisdiction and arrest warrant may be difficult to enforce due to the ctossler and
transnational character of the internet. Conventionational laws are increasingly proving
inadequate to address the legal challenges emanating from the cyberspace.

Government shall focus more attention to leamd-order and socioeconomic issues that arise
from cyberspace. It is the intention of governmentrhaintain a cybeenvironment that
encourages economic prosperity and certainty of transaction execution while promoting
efficiency, innovation, safety, security, privacy and business confidentiality. The government
shall therefore enact a comprehensiwgber security Law to address the liability and criminal
risks that may originate frorfraudulentand inappropriate use of internet infrastructure such
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as cybeifraud, cyberintrusion, cyberattacks, cybebullying, spam, privacy violation, copyright
infringement, online defamation and other forms of cybercrime.

Government shall also encourage the establishment of a team of local experts with
competency in the prevemdn, detection and proactive interdiction of cyber threats and
attacks, as well as, in famsic recovery of systems after attacks.

With respect tophysical threat to infrastructurghe government shall enact a Critical
Infrastructure Protection Act that has ICT infrastructure among objects to be protected, as well
as,direct appropriatesecurity agencies to elevate their surveillance and protective oversight

for such infrastructure.

Local Content Imperative

It is widely acknowledged that content is key and central to what the internet represents to the
average user. Therefore there is need moore people to participate in the creation of content,
especially content that truly serves the need of the local internet users présents

enormous opportunity for local content developarsNigeria.

The content available for use over the internetda direct role in increasing the use of the
internet for the local populationand for local consumption. This extends not just to the content
being available online, but being accessible in local languages and.sEnigtNigerian
Entertainmentindustryis rich and already flourishes worldwide whighdemand for its music
and films. An integrated plan however must include making this content richer, and more
widelyavailable. The content industry can indeed flourish with targeted campaigns that
promotethe creation, storage, and distribution of such contdatime examples of such

content are the Get NigerianuBinesgsOnline programand improvng the quality of Nigerian
locationinformation and mapping online

Local skills Development

As Nigeria focles efforts towards closing the yawning broadband gap, a vital foundation to
build on will be a deliberate action towards making ICT training facilities widely available
throughout the country for the acquisition of relevant skills in Communications teolggoOf

all the resources required to develop and operate networks, lack of highly qualified staff can
constitute a great setback to ICT development and delivery of acceptable quality of service. As
the operating companies and service providers continueXpand their Communications
infrastructure, they will be installing highly sophisticated equipment and systems and
modernising their networks. These companies will be seeking to employ locally sourced skilled
manpower to install, operate and maintain the systems.

! Russia saw a major boom in the uptake of the internet when it introduced the ability to deliver websites written
in Cyrillic characters efg.x m m A t

—_— %
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Even regular office jobs in the new digital economy require technical skills and familiarity with
new technologiesOrganisations like the Digital Bridge Institute (DBI) were set up for training
and development of such skills. The Fed&alernment shalbuild new skills acquisition

centres and strengthen the contribution and performance of institutions like the DBI while also
providing a conducive environment for private initiativ€vernment shaklso work with
academic institutionstarelevant levels to align curriculum, research (where relevant) and
teaching with the demands of the ICT sector.

Adoption and Utilisation

Barriersto adoption have been identified arvices not being available at a good spéebd,
highprice of broadbad service, the lack of ownershipf access devicetue to affordability

low level ofdigital literacy, angboor perception of the value of broadband. To mitigate against
these barriergovernment shallembark on programs that are geared towards making
broadband more affordabtdower device costs by reducing or eliminating import duties and
other taxesas appropriatelaunch intensive nationwide awareness campaigneducate the
citizenry about the value of broadband servicE®vernment shaklso intoduce digital

literacy education and training programs leveraging the community access centres established
across the country as well as incorporate such programs into primary and secondary education
Eventhis very important task requires skilled and wielined human resources.

It is also true to state that majority of the population especially in the rural areas, do not even
realise how relevant this technology is to their lives. Thereftirere is an urgent need to reach
out to such groups and commities and educate them on how broadband can open new
opportunities for them and their children, and why they should seek to acquire and use it.

The Broadband Roadmap

It is the intenton of government to put forth a national broadband roadmap that addresses
only the broadband challenges of today, but is flexible enough to evolve over time in line with
emerging realities in technologies atite market.

The implementation of a National Broadband plan requires@mm commitment and
significant action byrederal, States and Local Governments, as well as, the Executive and
legislative branches of governmentlongside strong private sector participation.

The Minister of Communication Technolaghall establish a Broadbar@buncito provide

periodic evalution of progress, facilitate coordination and collaboration, and highlight areas of
program adjustment to permit the realization of new and emerging opportunities. Also, the
Councilkhall be the forum for relevant agencies to discuss andtfine implementation

strategies, assign responsibility for joint duties, share best practices and coordinate broadband
funding so that governmef spending on broadband has maximum economies of scale and
maximum impact.
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ITEM DESCRIPTION TIMELINE RESPONSIBLE
Policy &Regulation Define the open accesg 2013 FMCT, NCC

framework and secure

ROW Waivers with

states

Enable expedited ROW 2013 FMCT, Stat&ov,

permits for the rapid FMoW

rollout of base stations

Declare Critical Nationa National

Infrastructure 2013 Assembly, State
Govs

. NCC
License newoperators
as required
Enabling Infrastructurg Interconnect National | 2013 FMCT, NCC,

and Regional Long FMoW, Licensees

Distance Operators

Incentivise rollout of

Lo 2013 2014 FGN, NCC, State

fibre infrastructure
Govs

Agree 3G Rollout Targge .

. . . 2013 NCClLicensees

implementation with

operators

Publish plan for freeing 2013 NFMC, NCC, NBC

up more Spectrum for

LTE rollout

Conduct spectrum

licensing for LTE in 2014¢ 2015 NCC

2.5GHz, and 2.6GHz

bands

Release spectrum on | 2014¢ 2015 NCCNFMC

the sub40GHz bands
for mobile backhaul
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ITEM DESCRIPTION TIMELINE RESPONSIBLE
Costing & Pricing Agree cosbased lease | 2013 NCCLicenses
pricing model and
implement agreed
wholesale price caps
Agree Plan for review NFMC, NCC
of the costof acquiring
spectrum licees
Funding & Investment| Agree Financial 2013 FMCT, NC®JoFI,
Incentives for achieving Licenses
rollout targets
Agree Funding Options
) FMCT, NCTISPF,
for accelerating o .
broadband M|n|stry 0
Finance
Infrastructure rollout
Driving Demand Set up Public Access | 2014 NITDA, USPF,DBI

Points and ICT Training
Centres

Educate women on the
use and benefits of ICT|

Interconnect all
Internet Exchange
Points

Connect all universities

Connect schools,
colleges andhospitals

Incentivise OEM sub
$30 smart phone
devices

State Govs

FMCTNCC, USPF

NITDANCC

GBB, NUC, FMCT
USPF

State GovaNCC
USPF

NCClLocal
Manufacturers &
Blackberry, Nokia,
Samsung, Huawei
ZTE, etc.




The Nigerian National Broadband Plan 2013018

ITEM DESCRIPTION TIMELINE RESPONSIBLE
Building Fibre Build Metro fibre 2014 Licenses, State
Infrastructure networks in all the Govs

major cities and state
capitals
Incentivise building of
last mile wire line NCCLicenses
infrastructure to
homes, estates, and
commercial premises
Extend international FMCT, NCC,
cable landig points to Licenses
other coastal states
Wireless Broadband | All new cell sites to be | 2014 Licenses
Infrastructure Upgradg LTE compatible
and Expansion Phase
Spread 3G to at least 2015 NCCLi
50% of the population GLicensees
Complete Digital
Dividend spectrum Licenses, NBC,
migration NCC
Release more spectrun NFMC, NCC
for LTE
Wireless Broadband | Spread 3G/LTE to at | 2017 Licenses, NCC
Infrastructure Upgradg least 70% of the
and Expansion Phase| population
Wireless Broadband | Spread 3G/LTE to at | 2018 Licenses, NCC

Infrastructure Upgrade
and Expansion Phase

least 80% of the
population
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Conclusion

C2NJ bAISNARI (G2 06S02YS 2yS 27F (i KighspeelNI RQa f S|
broadband netwoks that will provide every Nigerian with fasgliableandaffordable internet

accesss a fundamental requirement. Broadband has been variously described as a

transformative technologyhat levels the playing field and givesdinesses access to regional,
YEGA2YFEZ YR AYUSNYFdGA2yFf YFEN]SGA ANNBALISOG A
Plan is to produce a strategy and realistic roadmap that will make affordable broadband accessible

to all Nigerians withinhie shortest possible time frame.

The huge success of digital mobile services is a great platform upon which to build a national
broadband strategy. The Federal Government is committed to resolving identified challenges to
the quest for accelerated broadhd penetration in Nigeria and will collaborate with tBeate
Governments, thd°rivate Sector and other stakeholders to achieve the goal. Government also
recognises that some incentigenay be required to push services to the areas deemed less
commerciallyiable.

¢ KS CSRSNIf D2 @S Nipandsiva fcadbadd seivides &e/in thedestiirfierest
of the nation and no efforshouldbe spared to reach all the currently unserved or underserved
areas.

For improved access to infrastructytbe private sector is agreed that it must open up access
to existing infrastructure including transmission networks and fibre ducts to enable more rapid
cross country delivery of services. This must be done with transparenbasst pricing and

this canbe implemented immediately and all future network deployments will operate under
the same principle.

Due to paucity of wirdine last mile access infrastructure, the primary medium for nationwide
delivery will be mobile broadband. Effort will however bade to encourage deployment of
fibre to the home or premises where feasible.

Other critical and urgent requirements will be: theclare ICT/Telecoms infrastructure as critical
national infrastructure that qualify for special protection; secure ROW feeessmivom State
Governments interested in building digital havens of highly connected communities; embark on
awareness creation schemes to achieve universal acceptance of the transformative impact of
broadband to the society and conduct digital literacy gnams at all levels. The full
implementation plan details other work streams but a brief summary is provided below.

The Plan in Summary

How to go about delivering a fivield increase in broadband penetration is crucial and this
document provides within ia roadmap and timelines for achieving this. Essentially
government shall
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1 Establish policies that regard ICT networks and installations as critical national
infrastructure that qualify for special government protection.

1 Promote transparency of pricing dmeduction of buildout costs by encouraging an
increased level of infrastructure sharing and interconnections and introducing price
caps where necessary or when market forces fail.

1 Take necessary regulatory measures to ensure better performance levbs dielivery
of broadband services.

1 Facilitate rapid rollout of wireless and wili@e infrastructure and provide incentives to
encourage a national 3G wireless coverage to at least 80% of population by 2018.

1 Timely release of more spectrum for broadbasetvicesespeciallyfor LTE.

1 Foster attractive investment climate by targeted schemes for stimulating demand and
providing targeted concessions, tax incentives, grants or support where needed.

1 Raise digital literacy & inclusion by using existing natiosseta for community access

1 Advocate and demonstrate the benefits of broadband within the levels of government
and also among the people

Broadband has the potential to make significant contributions and improvements to the
wellbeing of the Nigerian populac&hese benefits range widely from improved access to
health services, agricultural best practices, online and cheapedse#n Education, economic
growth and development via improved commerce, and enhanced public safety and security
measures.

Prioritising the acceleration of deploying broadband infrastructure is therefore a primary
imperative that the Federal Government has identified as a key component to harnessing these
benefits. The Federal Government strategy is therefore to immediately providesas for

rapid proliferation of mobile broadband across the whole country and the consolidation of all
broadband impacting initiatives under a single webrdinated plan of action.

This National Plan integrates all the major inputs of all stakehold&rsa single feasible plan.
This will enable faster, better coordinated deployment and promote synergies in the rollout of
various programs and initiatives, bringing down costs of deployment and developing systems
for longevity and sustainability.

With this implementation plan the Feder&@overnment shaltollaborate with all levels of
government and private sector stakeholders to deliver 80% mobile broadband penetration by
2018 and an open access shared infrastructure environment to support future growth. The
FederalGovernment shalbush to see a rapidriplementation of these identified opportunities,
resolutions and quick wins.

bAISNAFQad O6NBIFIROIFYR NRBIFIRYIFILI FyR aidN} {iS3e akl
opportunity for broadband to contribute to socioeconomic advancement and competitiveness
of nations. The strategy aims at maximizing investment in broadband infrastructure through
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the lowering of infrastructure deployment costs, promoting competition, unleashing new
spectrum, removing impeding barriers and fostering mass market for broadband.

Broadkand can be provided using a range of different types of technology, each with its own
particular strengths and weaknesses. The best overall solution will usually combine several
technologies, involving tradeff of costs, performance and coverage. The nsastable mix
depends on the economics of the technologies being considered, in relation to geography of
the terrain, as well as, population density involved.

At this juncture 3G (or HSPAobilebroadband technology provides the fastest way the
delivery of universal mobile broadband access in Nigeria now and in the near futhile
targeting LTE technology for future high capacity netwadks and_TEare indeed the most
ideal solutiors for leapfrogging Nigeria to high speed broadband delivery.

As aresult, the Nigerian mobile broadband industry needs mepectrafor broadband rollout.
The Federajovernment shaléncourage its relevant organs to move quickly towards allocating
more spectrafor mobile broadband.

The government also realizes how cial it is for Nigeria to move forward as quicklypassible
to remove all outstanding barriers and gaps in the broadband ecosystem.

IMMEDIATHACTICAL & STRATEGIC OPTIONS
The following points summarise the actions to be taken in fulfilment of this plan
Tactical Solutions
1. Promote Instant Shared Infrastructure amongst existing operators
a. Introduce Transparent Cofased Price Caps
2. Establish a SMART CITY Anchor Project with select and qualifying States
a. Secure 4Year ROW Waiver Agreements
3. Mandatethe pre-installation of ducts when constructing new roads and buildings

4. Publicise the ROW Guidelines and Build Standards established with the Ministry of
Works

5. Produce a GiBased National Fibre Infrastructure Map
6. Classifythe ICT Infrastructuras Critical Ni@onal Infrastructure

7. Introduce Low Cost Wireless & Satellite Solutions To Hard To Reach Areas
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Strategic Solutions
8. Initiate LTEReady Spectrum Directives including fxatked release of spectrum
9. Review spectrum pricing to lower the cost of spectrumifayvadband rollout

10. Establish Centres for Community Access using Public Property like Post Offices, Schools
Computer Labs, and Local Government Headquarters

11.Build Awareness Campaigns for Digital Advocacy and emphasising the need for Digital
Literacy and lalusion

12.Helplicenses negotiate reduced right of way fees for fibre builds or securing four years
ROW waiver agreements and also simplifying the right of way application process.

13.Pre-pay for public sector broadband to stimulate demand; for example pafotor
@8SIFNEQ ¢62NIK 2F ONRIFROIFYR adzZlJLJ & ¥F2NJ L)zo f
and stimulate patronage of private sector providers.

14.Promote cheaper access devices from OEMs
a. Challenge the sector to produce s@B0 smartphone access devices

b. Suppot the zero import duty taxes for mobile and computing devices to
stimulate demand (e.g. for smartphones and laptops) which would help
individual Nigerians access the Internet once the infrastructure is in place.

15. Explore opportunities for use of TV Whitea8es / unlicensed spectrum to achieve last
mile connectivity especially in rural areas

16. Encourage infrastructure sharing by

a. Financial incentives for infrastructure sharing especially in rural /underserved
areas drawn from the Universal Service Fund.

b. Tax (eg. AOL) exemptions on earnings from infrastructure sharing.

c. Creating a working group with operators, service providers, municipalities, local
authorities to implement infrastructure sharing.

d. Negotiating for fibre with eachcenseeand asking for excess capacity for
underserved communities; parties of interest would be ISP (regional or national)
or a social entrepreneurship entity.
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THE BROADBAND VISION

VISION20:2020
Articulating a vision for broadband with respect to Nigeria begins withdkerarchingcontext
of an exiing Nationalvision Vision20:2020

Vision20:2020; Top Twenty World Economy by 2020.
Thebroadband visiorfor

Nigeriais one of a society of
connected communities with
high speed internet and
broadband accesthat
facilitates fastersocioeconomic
advancementof the nation

This Vision reflects the intent of the Federal Republic of and its people.

Nigeria to become one of the top twenty economies in the

world by theyear 2020, with grincipalgrowth target of no less than $900 billion in GDP and a
per capita income of no less than $4000 per annBervasive broadband access is a critical
requirement for Nigeria to achieve this vision.

L & & Byl2026, &ligedia will have a large, strong,
diversified, sustainable and competitive economy that
effectively harnesses the talents and energies of its people
and responsibly exploits its natural endowments to
guarantee a high standard of living and quality of life to its
citizeng.

BROADBANDVISIONSTATEMENT

The National ICT Policy document descri#dsnowledgebased and globally competitive
a20AS0GeQ Ay AdGa 02Reé 27T ¢ 2 Njscléaathatiak btegfafed A 2y 7
and effective broadband strategy is pivotalany of these visiostatements. The vision for

broadband in Nigeria must therefoderive from theserisionaspiratiors byproviding fora

societyof connected communities with accessfastinternet and broadband services.

Therefore

The broadband visiofor Nigeriais one ofa society of connected communities withigh
speedinternet and broadbandaccesghat facilitate s faster socioeconomic advancemeiof
the nation and its people
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SECTIONNEINTRODUCTION

1 BROADBAND ANDTSBENEFITS

Until recently, broadband was stricttiefined in terms of data transfespeed networks could
support. Traditionally, the term broadband referred to higheed communications networks
that connected enelisers at a data transfer speed greater than 256Kbps.

However,defining byspeed ha®ecome a moving target owing tapidly emergingechnology
innovations. Whilst speed is still regarded as a critical component in the definition of
broadband, therehas

High 4 beena general

Investments and Igh-spee .

demand networks Availability moving awayfrom
definingbroadband

\ solely interms of
network connectivity

Users Services speed

/ Apart from

Affordability,
o uantitative
Applications Access g
relevance indicators, a number

of qualitative
indicatorssuch as
Figurel: The Broadband Ecosystem Class of Service (CoS),

and Quality of Service
(QoS)re now associated with broadbandefinitions Thesecoverapplications and services
that are uniquelymade possible only by broadband technology,well as the likely impact
broadband could have on socioeconomic developm&hesendicators are what constitute
theWo N2 I Rol yR:. $024e48GSYQ

Inits éBuilding Broadbarildocument, the World Bangromotes the concepof an ecosysteth
of users, services, networks and applicatibggonsideringoroadband in terms of demand and
supply Theintention is toencouragea heightenedfocuson boostingaccesgo broadbandand
growingadoption andusage.

% As of July 2010, the United States FCC changed its definition of broadband, updating it tio sefeices that

provide at least 4 Mbps downstream (to the user) and 1 Mbps upstream (to the provider). This is 20 times faster
than the previous 200 Kbps definition, and indicates that many online applications need higher speed connections.
% US Broadbad Ecosysterttp://www.broadband.gov/plan/3currentstate-of-the-ecosystem/

4 Building broadband: Strategies and policies for the developing world by Yongsoo Kim, Tim &&8lgddhartha

Raja, January 2010
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1.1 DEFINING BROADBAND FOR NIGERIA

In Nigeria, wireless technology is the dominant access medium for delivering broattband
most end usersompared to cable based infrastructurghis issobecause unlikéhe more
advanced countriesNigeria did not have extensive copper cable infrastructure thedefore

did not benefit from broadband over ADSL. It is also true that the optic fibre infrastrulctsre
not beenextensive enougto deliver ubiquitous broadband to homesd office premises For
the foreseeable futurgwireless technology will continue to play a dominant role in broadband
infrastructure for Nigerigparticularly the last milelt has been identified that Nigeria has the
opportunity to leapfrog in terms dfroadband experiences that can be supported by mobile
broadband technology and an adequate definition of broadband has been crafted to reflect
this.

As suchbroadband within the Nigerian context is defined as an internet experience where
the user can access the most demanding content in real time at a minirspeed of1.5
Mbit/s .

Thisdefinition shallbe reviewed periodically in line with progressive leaptechnology.

1.2 THE BROADBAND ECOSYSTEM

Asmentionedabove, Broadband came consideredn terms of an ecosystem that provides a
holistic view to the various components required to deliver an #nend solution irthe
provisionof broadbandservicesNotably, the components are: Investmenhich leads to the
availability ofnetworks and serviceshe relevance of theerviceto the user,and affordability

121 INVESTMENTS Investors Network Operators
Thereare threebroad i 2
sources of investment and 1

funding for t.he buildout of R VESTRAEND AVAILABILITY
broadband infrastructure:

the private sectorcapital,
government intervention
funds and Public Private
Partnership fundsin
general, private sector
investors fund broadband

networksonly wherethey % 4 3 %

Users/Consumers ISPs/Network Operators
canearn gOOd return®n

investment.

&
3
&
2
: l
o
c
2

<-—[ RELEVANCE ]

AFFORDABILITY

[
\
2
o

Figure2: The Economicsf the Broadband Ecosystem

° Reflecting a roadmap of services versus the minimum broadband speed required to deliver a Class of Service
(CoS) and Quality of Service (QoS) that is adequate for the consumer
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Nevertheless, in some cases, private companies are simply unable to cope with the level and
speed of investment needed to clo#ee broadbandsupplygapwhile still providing servicest
affordable pricdevels In suchcasedirect government interventioror publicprivate
partnershipfundingwill berequired, especially to address unserved and underserved areas

1.2.2 NETWORK & SERVICES AVAILABILIT{THE SUPPLY SIDE)

Avalilability refers to the existence of tweork infrastructure that provides access to broadband.
Suchinfrastructurecan take multiple forms, includingired or wireless, fixed or mobile,
terrestrial or satellite and dfferent types of networks have different capabilities, benefits and
costs.

Fbre backboneinfrastructureis essentiafor delivering broadbandBecausdast mile access
technologies can either be wire line or wirelegss desirablethat this layer of physicdlbre
infrastructure attaingdepth of capacity an@ervasivecoverageaseven wireless technology
requiresfibre infrastructure(e.g. Fibre to the Base Station/TowarFibre to the Node)o
deliver therobust mobile broadband3G, 4G/LTEserviceghat supporthigh-speeduser access.

In addition satellite solutils provide long distance wirelebsoadbanddelivery capabilitie$or
the hard to reactanddifficult areastypicallyrural, low population density hinterland areas.

Over the yeargtechnology speeds have increased and tresd is expected t@ontinue.
Figure3 below depicts the trend in speeds available via fibre and wireless in the past decade.

100 Mbps FTTH 100 Mbps
ADSL2+ 25 Mbps
10 Mbps = LTE 10 Mbps
ADSL 3 to 5 Mbps HSPA+ 5 Mbps
1Mbps — ADSL1Mbps —- ~ HSDPA 1 Mbps
ISDN / UMTS 350 kbps
100 kbps | 128 KbPS ————== 06 100 kbps
GPRS 40 kbps
10 kbps
2000 2005 2010

Figure3: Speeds by opper/Fibreand Wireless Acce$s

— \\ire line Wireless

® Us Broadband Ecosystdrtip://www.broadband.gov/plan/3current-state-of-the-ecosystem/
" SourceMobile Broadband Explosion, Rysavy Research, 2012 white paper
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1.2.3 SERVICE RELEVANCHKE DEMAND SIDE

The Internet is a critical enabler of human empowerment, social development, and economic
growth, and it also enhansequality of life generallfend users therfere form a critical part of

the broadband ecosystem because they are the main beneficiaries

Application and service relevanaee paramountto attract users or consumers wtase willing

to pay for what they use othe broadband platformIn order to generate demand for

broadband, consumers must not only be aware of its availabilityberable to afford it, but

they must also see the relevance and attractiveness dhie value proposition of the services
must be relevant to their life reds. Relevance and attractiveness of service are enhanced
whenthe market provides sufficient choice and diversity of services, applications, and content
that appealto consumersContent becomes even more appealing when it is locally relevant.

Relevancelterefore pertains to how users are employing broadb#raded services and
applications ranging frormanline banking and shopping, social networking, instant messaging,
media content and file sharing, to online gaming, videsedemand, videoconferencing, \ed
chatting, IPTV and VolPhere isalsoevidence that broadband applications are helping
businesses and government establishments to improve productiayexample broadband
applications may allow access to new geographic markets, shorten produeiogenent

cycles, and throw up more efficient resource allocation processes for business and government
establishments.

Modern Mobile Computing Platform:

*»  Multiple wireless connection types
+  Extremely high-resolution display
»  Application platform

« HTML 5

*  Multimedia

=  Sync to cloud/enterprise

= Navigation

*» Hotspot for other devices

Internet
and
Cloud

Data Consuming Activities:
*  Music streaming

= Video streaming

*+ Social networking

*+ Cloud sync/apps

* Web browsing

*+ Content downloading

Figure4: Smart Deviceind DataApplications

® SourceMobile Broadband Explosion, Rysavy Research, 2012 wajter
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Bandwidth demand and supply are-dependent; more bandwidtienables the use of more
applications which in turn drives the need for more bandwidth. With the necessary high speed
network in placegven more innovativéroadband applications follow he following figure

gives an indication of the varying experieneasser can have depending on the access
technology in this instance 3G versus 4G LTE.

V 3G (15-3Mops) 4G LTE (10-20Mbps)

Download a <3 minutes <25 seconds

20 MB game

Streaming tunes <10 second buffer, <1second buffer. No playback buffering.
Occasional playback buffering

Stream an HD video 1-5 minute buffer. Playback re-buffering < 30 second buffer. No playback re-buffering
and dropped frames very likely. or dropped frames.

Post a pic to Facebook <25 seconds <1second

Watch a YouTube <20 second buffer, Occasional re-buffering. <1second buffer, No playback re-buffering

video No dropped frames during playback. or dropped frames,

Figure5: User Experience Speeds

1.2.4 AFFORDABILITYAND ADOPTION

Anothermajor component that oftertonstitutesa barrier to theadoptionand usage of
broadbandis affordability;when even the lowest optioavailableis still too expensive for the
average end user.

Affordability has been a majdactor for broadband adoption, particularly in developing
nations. In some jurisdictions, high costeploying broadband infrastructure has pushed the
cost of providing services beyond what the ordinary consumer is willing or able tGipsy.
then indicates thaservice offers also haute beat the right priceand not justthe right speed.
Without affordability, demand for broadband service will be weak and payback period for
investors may become unacceptably long.

When it comes to user adoption of broadband some demographic trends are clear. Broadband
use is more common and highly prevalamongstyouthsanddigitally literateadults.In rural
areas boadband uptake is generally lowdue to accesBmitations and inability to pay.

Dedicated programs faddressing the affordability barriere essential to drive up the
adoption and usagef broadhand services.
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1.3 THE BENEFITS OF BROADBAND
Weliveirn3f 26+t @GAfEF3IS gKSNB L/ ¢ KFEa | RANBOG A
economianellbeingof her people and compete globally.

Broadband is an essential infrastructure of thé'Zlentury. It enables access to business and
job opportunities, improves healthcare, education and government services, and facilitates
social interactions.

Broadband igo the 21 Century Information 4ewhat Electricity was to the Industrial Age. It

hasa significanttransformativeeffect on how people live and work.empowers the individual

user with previouslynimaginable capabilitieand globalreacht KS Ly G4SNy S A a (K
largest repository of information and knowledgedHigh Speed Access is critical to fully

harnessing the benefits of the Internet.

1.4 ECONOMIC BENEFITS

The economic benefits of investing in broadband esasiderableand far reachinglt is widely
acceptedthat an increase in broadband penetration has pesitmpact on GDP growth. A

2009 World Bank study suggests that a 10% increase in broadband penetration yields an
additional 1.38% increase in GDP growth for low to middle income countries (see chart below).

Growth Effects of ICT

(in percentage points) Figure6: Effects ofiCT
16 1.38
1.4
1.27
12 1.12 |
1 0.81 ~ mHighincome economies
0.8 —

06 - Low and middle income

0.73
0.6
e — | I
04 1— 1 T | economies
J I _ oy W
0 - : _ .

Fixed Mobile Internet  Broadband

In the first half of 2013, th€ a/ ¢ NI y | (S &d2 NJAQ 2 iENEFRe8H0F¥ WY A Ol
otherwise unemployed youths access to freelance crowd sourcing via the intémrjast two

months te pilot reported over$121,163 USDf revenueearnedby just over 2000 active

registrants serving 42 clients globallifhe exercise was a resounding success showing that

access tdroadband contributes tgob creation andeconomic growth bymproving

productivity andaccelerating innovation

o Qiang et al, (2009) World Bank
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1.5 BROADBAND IN ENTERTAINMENT

bAISNAL Qa4 b2ffé&g22R FALY AYyRdAGNE o &°INF y{ SR
generated close to N126.4 billion (about U$D800 million) in the three years spanning 2010

2012. The twdilm industries ahead of Nigeadrethe US1 2t f @ 622 R | YR LYRAI ¢
The global film and entertainment industry generated N14.5 Trilli¢$D90.6 billion) in 2010.

This wa projected to increase to N16.2 trillion (U$D102.7 billion) in 2012.

The worldhas witnessed théncreasing poplarity ofonline media services liRéouTubé,
NetFlix, iTuns, and othermedia streamingr videcon-demand digital entertainmergervices
but without broadband, online entertainment as we knowatlay would notexist.

The largest consumer demands fmndwidth are coming from Musit Movies, Videos, TV
shows and Radio content downloads. The demand to download wdetnt, such aa movie
or TV showwithin a short timeframe requires significabandwidth. A single videdownload
(typically 400Mb)pver the internet is likely to require not less than 20Mlpsiata transfer
rates,to ensure fast delivergf less than twenty five seconds the end user

Under sucltircumstancs, narrowband dialip usersare nobetter off than those without

internet access; in terms of the extetttat they can usd€or not use}he internet forhigh

quality, high definitiorentertainmentpurposes With the global phenomenon of the global

movie industrythe demand fowideo traffic isnow more prevalent fomobile TV Desktop TV

Cable T\and HDTV watchers. And¥2 NB 2 F (G KS @2 NI RQa LJ2LJdzf | (A z
entertainment, pressure on internet accessrastructurebuildsacross the world compelling

a phenomenal worldwide shifbwards highcapacitybroadband networksGreater bandwidth

capability hasbecomeabsolutely essential in order fareventthe networks fran becoming

congested with thigraffic.

Effective broadband infrastructure and distribution networks make this kind of growth
possible, and side from the inpressive revenue that is being realized through the traditional
globalentertainment industry, broadband is permitting an enhanced revenue model for both
the establisied and emerging small artisesndthe media advertising agencies spreading their
products and services acrogs

2 Source, BUSINESSDAY, Thursday, October 25, 2012, coveXmdige/ood ranks third, earns U$D800 million,
written by Funke OsaBrown

Y2dzi K Y2 NBIy Styl¢ hit1billidnvighs yDec¥mber 21, 2012, Billboard.com
http://www.billboard.com/news/psys-gangnamstyle-hits-1-billion-views1008059552.story

'2|1n December 2012, iROKING part of the iRoko TV group, iRoko Partners announced it hit 1 million music
downloads in less than a year of being in operations
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1.6 BROADBAND IN AGRICULTURE

Broadband positively ipactsagriculturein several ways. It pradesfarmers accest timely
and relevaninformation on weather updatesince the quality of crops and other tasks
depend in large part on weather. Teopertiming of planting activities in line with favourable
weather conditiors often promoteshigh yield.

Fast online access toabsited®that share best practicemakesit possible for farmers to learn
about farming management practices, online marketing options, availability of livestock and
seed crop®tc. Alsofarmers who use broadband to access mganformation online are likely
to gain bargaining power and makeone educated marketing or purchasing decisions.

Similarly, broadband internetnables farmers to market their products directlydonsumers.
Local farmers havaccess tmew markets when they set ugnline shopghat offer certain
agricultural products t@ustomersworldwide.

Nigerian farmers usingroadbandcanoperate and monitotheir equipment remotely,
eliminating the need for regular farm visibytechnicians Automatically generateanessages
can provide an alervhen equipmentevelops a fault ostops functioning. Theycanmonitor
and reset greenhouse temperatures, humidity, and other settings remofdlyhese amount
to significant cost savimg@midst improved performance.

With 70% arable land,gaiculture is a key sector that creaobs forthe Nigerian economy.
Agricultural conmunities are typically ruralra rural areas are generally the last to benefit

from infrastructural amenities. Neavailability of broadband in rural agricultural communities

can translate tdost opportunitiesresulting in significant economic coststhte nation.lt is

therefore essential that these rural areas be provided with access to the kind of broadband
services that will truly expand their addressable markets while increasing knowledge and saving
costs.The FederaGovernment shaflocus on agricultural programs that incorporate access to
broadband in their business models and plans.

1.7 BROADBAND IN COMMERCE

The growing levels of internet access and the continued rollout of broadband infrastructure are
driving the growth of ecommerce and rtommerce. Like railroads and highways that

facilitated trade and commerce in the past, broadband is the information superhighway of the
21st century that is accelerating global commerce at a rate never imagefede.

13 At the DemeAfrica2012event in Narobi, KenyaMloumaa Senegaleseeb and mobilebusinesservie that
allows farmers and agribusinessto buy or sellagricultural productsn real time was demonstratedt connects
African vendors and suppliers via its dedicaptatform to farmers in their agriculturadndrural zones. Their
mission is to conne@nd provide reliable agricultural information to farmers and agribusiness in real time.
http://www.mlouma.com/index/nosservices
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An online presence increases the ability for businesses to be found, regardless of their physical
location; and enables commerce to occur without havinghysically visit the business

premises. Several initiatives have already been developed to encoNiiggaan businesses
goonline and thereby expand their markeeach for examplethe et Nigerian Businesses
Onlinenitiative has met with verynotablesucces¥’. Access to the Internds levelling the

playing field between smaller vendoiSME®&ndbiggerbusinessesnd offers smaller

businesses the opportunity to achieve operational scale more quickly.

Remarkably, there has been a growing adoption of online consumer purchases throughout the
G2NI RQad YI 22N SO2y2YASaod nineCoindece indluller & KI @S
advertising, sale of software, books, entertainment, travel, event tickets, clothes, and
consumer electronicsAccording to International Data Corporation (IDCGE;dinmerce

consumer's spending will grofrom United States dollafUSD) 11&illion worldwidein 2001to

USD 70Dillion in2005". InvespConsulting a leading provider of conversion optimization
services and stfare for online retailers, forecasthat this figure could reach U$D1tdllion

by 2015°,

The explosion ahe volume of ecommerce transactions riding over broadband infrastructure
has meant creation of employment and wealth. Many young technology entrepreneurs are
latching onto the opportunity, which is permitting businesses of alktzengage in

commer@ on anytimeanywhere basisHigh speed broadband will no doubt enhance e
Commerce activities in Nigeria.

1.8 BROADBAND IN EDUCATION

The availability of high speed internet in the 21st century has pushed learning beyond the
confines of physical classroomsstident at home can participate in regular clessising
interactive multimedia technologyJnlike traditionalschool systemwhich require facgo-face
encountes between teachers and studentsroadband makes it possible to deliver distance
learning andhe sharing of educational resources. Some learning platf@rastructured to
provide meaningful interactive, redilme learning experienceEven traditional teaching
methods benefit from the access to online archival materials and resources

E-learningand Distance learning have become commonplace adam education is no longer
restricted to sitting in a classroom and taking notes. Students are empowered to draw on the
richness of the internet to research any subject matamnging fromhistorical evats to
simulations of challenging math problems.

1 As at March 2013, about 50,000 businesses had come online via the Bh@@mme
1o Troy Wolverton, 2001
16 http://www.invesp.com/blog/ecommerce/howbig-is-ecommerceindustry.html
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The mproved flowof information has made the markets for education products and services
more competitive at a global scale. As a result, education authorities, institutions and
individuals have more opties whenseekinghigh-quality educational products and services.

Interactive Whiteboards and Touchscreens are just few of the multimedia classroom products
generaly sourced through the interneEurthermore, broadband is helping to popularize

access to omhe education classes and digibtadoks. For instance, Massachusetts Institute of
Technology (MIT) has put all the educatiomaterials from its undergraduate and graduate

level courses online, making them opealailable to anyonanywhere part of itsOpen
courseware initiativeAnother online initiative, the Khan Academy targeted at secondary
school students, has over 3800 videos on everything from arithmetic to physics, finance and
history, and it is freely available.

The National Open University Nigeria and other similar institutions will benefit from
improved and pervasive broadband connectivity.

Increasing broadband penetration wédkpand access to educational opportunities at all levels.
Broadband connects students to teachers, parents aed éducational resources. It also
enables the sharing of curricula and other resources. Several studies suggest that impacts of
broadband on education include:

1 Improved effectiveness of instruction and learning outcomes through more
engaging, interacti activities;

1 Enhanced access to a wide array of professional development opportunities for
educators and adult learners;

1 Enhanced access to distance learning programs, online learning modules and the
availability of relevant content from any location; and

1 Facilitation of the collection and analysis of student data to track student
performance more accuratelfy.

"Howleyet al, Broadband and Rural Education: An examination of the challenges, opportunities and support
structures that impact broadband and rural education, 2012, ICF International
http://www.academia.edu/1778808/Broadband_and_Rural_Education_An_ExaminatiotheofChallenges_Opp
ortunities_and_Support_Structures_that_Impact_Broadband_and_Rural_Education
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1.9 BROADBAND IN GOVERNMENT

Governments are increasingly leveraging broadbangrwvide online service portaishere
citizens can receive informaticaand interact with public servicadministration. Broadband
holds the potential to movgovernmentprocesse®nline, increasing the speed sérvice
delivery, improve transparency, reduce arbitrariness and impropriatyd promote
cooperation across departents at different levels of government.

The delivery of public services via broadband will not only drive the improvement of efficiency,
AG gAff ftaz2z asSNBS Fa |y AYLRNIFYyd OFdGFfead
Financial services{ayments)health care, voter registration, land and company registration

are all examplesf public services that wille delivered effectively and quickly online.

The essence of the new approach for delivering government services leveraging broadband
infrastructure is good governance. And the objectives-gbeernment include:

Streamlining and standardizing of institutional processes;

Reducing the hassle for citizens to access government services;

Optimizing content and speed of service delivery chaialbiyers of government;
Encouraging wholesome recording and dissemination of information and knowledge;

= =4 4 A

Governments have been leveraging broadband to experiment with new idedtechnologies
to extend opportunities for engagement wittitizens. Some g@rnmentagenciesiow make
their services available 24 hours a dalf,year roundvhile eliminating excessive paperwork.

The worldwide trend to shift democratic procesonlineis premisecn the factthat
transparency and accountability are usually anbed whertitizens hae broadband
connections and therefore have equadcesgo information for decision making resulting in
goodand accountablgovernance.

Traditionally, the delivery of government service in Nigeria has been hindered by the
complexily of geography. Pointsf-delivery of governmenservices are typically located in the
headquarters of Federal Agencies, Ministries, State Capitald GA headquarterslnder this
arrangement, citizens are often compelled to tr&ff®m far flung areas tothe nearestpoints

of service For exampleNigerians graduating frofioreignuniversitieshave to travel to Abuja
for NationalYouth Serviceegistration at high financial costakingunnecessary travel risk. This
can be eliminated by having all the registration processes done online.
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Tablel: Examples of Possible@overnment Services

Issuance of National Identity Card Registration of Land Acquisition
Issuance of Travelling Document (Passport, Registration of Vehicle Ownership
Yellow Card, etc.) Registration of Companies
Issuanceof Dr i v Bcerfses Registration of Cooperatives
Issuance of Tax Clearance Registration of Associations
Issuance of Vehicle Number Plate Registration of Town Unions
Issuance of C-of-O Registration of other legal entities
Issuance of industry licence, permit, and Registration of Voters
authorizations Delivery of Education services
Issuance of Birth Certificate Delivery of Health Services
Issuance of Marriage Certificate Delivery of Security & Protection Services
Issuance of Death Certificate Delivery of Essential Amenities
Payment of Tax Delivery of Justice Administration
Payment of import duty Delivery of Law and Order
Payment of government fines and sanction Delivery of Fundamental Human Right

1.10 BROADBAND ENABLING CIVIC ENGAGEMENT

Civic engagement is widely recognized as the lifeblood of any democracy and the bedrock of its
legitimacy. Civic engagement starts with an informed public. Broadband facilitates the
timeliness of both mediated and unmediated information, and extends ttezich. Social

networks, MMS, Instant Messaging and YouTube are broaddamdn platforms that have

fostered the explosion of civic engagement. Platforms such as opengovfoundation.org, eVoting,
and kgov.net are used as medior remodelling terms of eng&gnent with governments.

There is however a need for a higher level of government presence online. The Government
shall encourage online presence of Ministries, Departments, and Agencies (MDAS) as an
essential step towards enabling increased civic engagemnidis ensures people have easier
access to government and are able to impact government decisions. Government also benefits
by the ease of performing certain functions such as tax collection, civic registrations, and
receiving feedback.

Government Figure7:
— — Broadband
6 \i Enabling
G2G Engagement
r' G2C G2B
Y >
C2G B2G
Citizen Business

Local Government

— N
N

—
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1.11 BROADBAND IN HEALTHCARE

In medical practice tmadband networkdacilitate electronic exchange of information such as
data, images and videdelemedicingtele-therapyand advancedliagnosticsare just afew of
the capabilities made possible by broadband for the benefit of modern medical practice.

Broadband encompasses technologies that enable video consultations with specialists in far
flung geographic locations, remote monitoring of patients, and trassmn of clinical images

in the case of remote radiology. Remote Radiology requires the transmission of extremely
detailed pictures with huge amounts of information, which can only be done through
broadband network. Realtime transmission of medical prodares for diagnostic and training
purposes in high definition video has become increasingly common in countries with adequate
broadband infrastructure.

A report published in 2008 by World Health Organization in collaboration with Global Health
Workforce Al A+ y OS (A (i foSBRAYY Fn { tON B syeddaladian pshirdated
shortage of 4.3 million medical staff worldwide, with the situation being most severe in
developing nations. The report foresees the possibility of mitigating the gaps through the
leveraging of broadband to deliver medical advice and training, as well as, diagnose and
monitor patients.

Broadband enabled healthcare soluteoffer the potential to improve healthcare outcomes
while simultaneously controlling costs and extending teéaah of the limited pool of

KSIFf GdKOFNB LINE TtedsiningayyljufisdiciongoghrRuniéate avith ki
physicians via email, but a trend is already emerging whereby patients would engage in video
consultations with their physicians. Broadbdmak ushered the capability wherein Patients can
have faceto-face video chat with doctors at distant locations.

Similarly, a practice known as mtebhealthcare is increasinglieployed. Mobile Healthcare
emphasizes leveraging mobile broadidaechnologiesand Smartphoneapplications to drive
active participation by clinicians and consumers on critical health issues.

In Nigeria governmenthas been saving lives lately, starting from when it empowered the
citizenry with a mobile healthcare platform that useMS to verify fake drugs or the

authenticity of their originsGovernmentcan build on this by setting upcitizen broadcast

platform that enables users to send in images of suspected fake drugs packaging, drug peddlers
and illegal manufacturing plantsce

Hectronic recorgof I LJ- (hga8h/histOrgincludng patient demographics, diagnosis,
medications, progress notes, vital signs, medical history, immunizations, laboratory data and
radiology reportxan be gathered and stored for easy and fastess The availability of such

18 http://www.who.int/workforcealliance/documents/Global Health%ENNAL%20REPORT.pdf
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records over a broadband netwoiklikely to help in quickening medical interventions
irrespective of the doctor and medical facility being approached for treatmEms is even
more useful in cases of emergency.

Medicalpractitioners and their patients are likely to be better equipped to make better
decisions, engage in innovations, become more efficient, and gain prompt understanding about
individual personal health and public health more effectively.

1.12 BROADBAND ENABLINGPUBLIC SAFETY

tdzoft AO alFSte FyR yridAz2ylt aSOdz2NAGe INB GAll
from the perspective of the military and paramilitary responses. It @dgss obvious that

basicsafety systems like the ubiquitous CGveillance systems ihomes, offices, streets

and public places rely on broadband to record images and transmit them to storage sites where
the images are lateanalysed

Broadband provides a platform for efficient and reliable communication before, duaimd)in
the aftermath of disaster emergencies. Broadband is enabling new ways of achieving public
safetyc¢ including new ways of calling for help and receiving emergency response swiftly.

Inthe aftermath ofthe London underground rail bombing in 2005, the British authority shut
R2goy (GKS OAleéQa GNIYALRNIIGAZ2Y ySG62N] = o6 dz
They took this approach, recognizing the importance of {sigbed communication netwosk

during an emergency or disaster situation.

Broadbandhetworks are essential in the gatheg and transmission of data famonitoring
extreme weather conditions to anticipate natural disasters such as flood, famine, or the threat
from extraordinary weather eventugh asHurricanes, Typhoon3sunans etc

5dzNAYy 3 | RAAFAGSNI 2F Yy SLIAO LINRBLRZ2NIA2Y S &dzC
of high-speed networksvould make all the differenc termsof emergency response
coordination.Under such a ccumstancesomeonewith a Smartphone in his hand caglay

vital information to aid forward planningy relief agencies and for news gathering

The Federal Government bligeriais establising Emergency Call Centrgsall the 36states of
the federation and the FCWith a three-digit emergency code numbgknown as E112. When
people dial 112 the call goes to the nearest Emergency Call CBntradband makes thel&2

Emergency system more capable and efficianproviding more voice channels for thengee,
including voice over IP, VOIP
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1.13 BROADBAND IN SMARTGRID AND ENVIRONMENMANAGEMENT

The energy industry powers any national economy and diieigstrial productivity
commercial activityandenhancesjuality of life.In generating and transmitting power, energy
efficiency is criticalCountries like Australitor example started the innovative National Energ
Efficiency initiative in 200@ombining broadband with intelligent grid technology and simar
meters at homes rad officesto achieve greater energy efficiency

Broadbandconnected smart homes and businesses are able to automatically minimize the
consumption of electricity by managing lights, thermostats and other appliaowasthe
network. New companies aremergngthat offer remote facilities management services over
the internet forelectricity consumption. Apart from creating new jobs, thesergy saving
initiatives promisehat appliances imomes and offices will consume just a fraction of the
electricity they consumeoday.

Smart Grid has been envisaged to integrate data acquisition, supervisory control and new
sensing technologies for the purposérealizing tweway communications across the energy
generation, transmission and distribution chains. Thizatdity allows utility companies to

operate the grid reliably and efficientheducingoutages andlackouts, as well as, fault

detection, prevention and repaiBut more importantly, it helps to keep electricity bills low by

virtue of smart sensors thatutomatically turn2 ¥ ¥ G KS f AJIKG o0dz 6&4 6KSyYy
daylight; and other devices when they are not in use. This would mean pervasive
communications among the connected endpoints within the system.

The amount of data moving across smart Grids is mioesy, but it is expected to grow
significantly because the number of devices, frequency of communications, and complexity of
data transferred are expected to increase. Various parties have attempted to estimate
bandwidth requirements for Smart grid, bobne expect the existing narrowband
communications to be able to support the growing number of endpoint devices requiring
connectivity in the modern grid.

Broadband haslso beerdemonstrated to hold great potential famproving the environment
Every time broadband enables us to telecommute, videoconference or use internet to
negotiate views online instead of fate-face encounters, we are not only avoiding travelling
and transportation costs, but we are also cutting carbon emission and preserving the
environment.
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SECTIONWO:AREVIEWOFBROADBANIN NIGERIA

2 WHERE WE ARE WITHBROADBAND
The broadband supply chain comprisedmternationalconnectivity,a national backbone
network, metropolitan access links, and the local access nét{tioe last mile)

Nigeriahas a populatia of over167 million'® peopleand aland mass 0923768square
kilometres Thetelephonesubscriberfigure for Nigeriaas at the end oFebruary2013 was
116,601,637ctive line&’. The fouractiveGSM operators haveabout 96% market sharevhile
the three active?” CDMA operatorfavethe rest. 2@nobile coverages at98% but3G
coveragewhich is mostly concentrated irbanareasis very limited at less than 35%ternet
penetrationis quoted at 3%and Broadband penetratiois at 696°. Though the internet was
first introduced in Nigeria in 199%0 appreciable uptake was recorded until the further
opening of the market since 200The slow uptake of internet has been largely attributed to
network infrastructure deficiency among other factors.

Nigeria currently boasts of primafibre Optic Backbonmfrastructurepresencen all the36
statesandthe federal capital territorywith most fibre infrastructure concentrated in state
capitals andh fewurbancentres.Of the 774existinglocal government headquarters very few
that happen to be on the route of the primary fibre backbare connected
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Figure8: Nigeria's Teledensity and Internet Penetration

Y Source Director General, National Population Commission, Aug B0&RessDay Online

%2 Source NCC Subscriber ddfeb 2013, WWW.Ncc.gov.ng

*'MTN, Globacom, Airtel and Etisalat are actM&EL is not in operation but has a valid license
%2 MultiLinks, Starcomms, and Visafoake active, MTS WirelesReltel, GTE, Intercellularginactive
% Source, Federal Ministry of Communication Technology
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Theinfrastructure landscape of Nigerés at 2012s estimated to be maslup of 25,000 base
stations, 116000kilometers of microwave and 41,0@@dometersof terrestriatand-aerial fible
optic network(excluding metrdibre)?*. Presently 4,00&ilometers™ of fibre optic networkhas
been deployed on High Voltage transmission lines and several points of presence have been
commissioned at various sites located in key cities.

To overcome the infrastructure challenges contributing to the slow uptakbefrtternet,
microwave infrastructure fast became the dominant medium for delivelomg distance
transmissiorand in many cases backhaul capability. The following charts show the explosive
growth in the deployment of base stations or microwave tower®asithe country. The
subsequent success led to increased mobile service and mobile internet service penetration.
Comparative studies with other countries show that Nigeria still has a significantly low number
of base stations.

120000
NOTE: Microwave radio
coverage was the most
expansive last-mile coverage
approach in 2006, 2007, and
100000 2008.

Base station coverage
surpassed fiber optic
coverage in 2008 and sizeable
80000 investments in base station
capacity are expected in
comingyears.

60000 )
Microwave
Radio
40000
- Fiber Optic
20000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure9: Kilometres Covered by Microwave and Fibre Networks

L 2d2NDS&aY ! FNRAOFQ& L/ ¢ LYFNI A0GNHZOGdZNBE 2AffALYAaE al &8
2012, NCC, 2012
% phase3 Telecom, 2013
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Figurel0O: Base Station Headcount in Nigeria

SourceSundry Corporate Reports, Press Releases, NCC and other Industry publications

2.1 FEDERAL GOVERNMENT INITIATIVES
The Federal Government has been active in addressing the broadband access and availability
issue and many initiatives have been established for specific areas.

Figurelldepicts the initiatives that have an impact on broadband supply, access or the use of
broadband reliant services.
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2.2 INTERNATIONALCONNECTIVITY

b A 3 SINt#rat®@&al connectivity landscages come a long waydm a singlenternational
submarinecablesystemwith 340GBtotal capacityinstalled in 20010 a total of four cable
systems with international bandwidth pacity of over 9bit/s by 2012 This development was
welcomed with a lot of optimism for the impact it promises to have on international bandwidth
costs. Indeed wholesale bandwidth prices withessed substantial reduttmneverall these
cablelandings have orly one entry point into the country througbagos Statanddue to
inadequate distributionnfrastructure andchannelgo areas of neednhland, the cables
currently have less than 5% capacity utilisatidwditional landing points to other coastal
states willimprove access aneduce the riskassociated withLagos as a single pointefitry
and communications failure.

Table2: Nigerian Cables Landed Capacity

CABLE CAPACITY (Gigabits) |TERMIMATION LOCATION STATUS
SATI/SAFE 340 Lagos State Active
MainOne 1920 Lagos State Active
GLO-1 2500 Lagos State Active
WACS 5120 Lagos State Active
TOTAL IN-SERVICE 9820

West Coast Africa Fibre Cable Active Capacity

Indeed with the new submarine cable projects in the pipeltris anticipatedthat by end of
2014 therecouldbe 97.92TB of international capacayailable in Nigerial@ble3).

Table3: Proposed Additimal Cable Systems

CABLE CAPACITY [(Gigabits) |TERMINATION LOCATION STATUS
ACE 5120 ? Planned 2012
Shex 12800 7 Planned 2014
WASACE 40000 7 Planned 2014
SACS 40000 7 Planned 2014
TOTAL IN-SERVICE o7920

West Coast Africa Fibre Cable Planned Capacity

The following figure depicts both the landed and the planneble systems for Africa
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Figurel2: African Undersea Cables (201%)

2.3 NATIONAL BACKBONE & METRO NETWORK

The review of thé-ibrecable infrastructure map indicates that Nigeria already has a substantial
amount of national backbone infrastructure installed by multifarious licensed carriers; even
though itcan be observed thahe infrastructureis seen to be concentrated only on ta&n

routes connectingtate capitals and big urban cities. While some routes have multiple cables
installed, vast expanses of rural areas are left out. For instance, there are aboutesoptibr
networks between Lagos and Abuja alone; while other reutethe country have none.

Though two of National Long Distance Operators are still rollindjlangt infrastructure over
power lines which by their nature run through rural areas, this situation requires special
government intervention to extenélbre cable infrastructure to include regional networks and
links to most of the rural and unserved communities

% 5ourcewww.manypossibilities.net
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Metro networks are still limited to the major cities and state capitals like Lagos, Abuja and Port
Harcourt.Table4 depicts the estimategboints of presence dibre infrastructureto population
centres

Table4: Estimated Coveragef Fibre Infrastructuré’

Category 1 Fibre Backbone tall State Capita| 100% (37 of 37)
andFCT

Category2 Metropolitan Area Networks in | 10% (mostly Lagos, Abuja a
Cities Port Harcourt)

Category3 FTTB , Fibre to the Base Station| 10%of all Base Stations

Category4 FTTC, Fibre to the Cabinet, unknown €.9.744 local
buildings or estates governmerts)

Consequentlyp A 3 Shadkibofedand metro networkfrastructure although extensive imany
partsof the countryconsists of islands of infrastructutieat are not linked to each other

A detailedand
dynamicmap of
all existing
infrastructure is
required.

Figurel3: Nigeria
Fibre Optic
Transmission
Network, 2012°

“These figures are based on coverage maps supplied by operators
*Source africabandwidthmaps.com















































































































































































