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Project Task and Deliverables

The primary objective of this project task is temtfy ways to enhance the capacity of
telecommunications regulators in developing coestrio deal effectively with fast-moving
changes in technologies and best practices inamlewnications law, as well ensure that these
telecom regulators are well versed in the latesirtass and technical models related to pro-
competitive service delivery and commitment to segvural and underserved customers. The
objective of this specific task is to conduct pijmbjects that target regulatory practices and
needs to facilitate wide access to uniform and mehdistribution of internet data, telephony,
and broadcast mediums.

Under the direction of the SRA TP2R project tedme, Subcontractor (VIA Consulting)
was to pilot an existing online application; to tteéke existing telecomm and regulatory
preparedness for accommodating a single sourcenuty efor a convergence of digital
communication mediums. VIA Consulting used the ®Beurce Animal Resource Information
System (Open ARIS) application as a test case dtpirng to determine the infrastructure and
gaps for successful launching and operation ofsystem utilizing voice, text, and broadcast
mediums. Through this piloting process the reguattechnical and digital prerequisites or
hindrances for launching such a system were toobsidered, as well the types of legislation
necessary for safe and secure transmission of @R¢&A data.

The primary deliverables for this task are casdisturesulting from conducting the pilot
projects in up to four countries. Since Open ARIS&urrently being utilized in Ghana, Rwanda,
Uganda and Kenya; VIA Consulting choose those cmsimentioned above as pilot countries
to perform the case studies. The case studiestoaiaclude the types of legislation and
requirements necessary to transmit Open ARIS 8ataiers and solutions for the barriers, total
cost of ownership of such technology, costs to eoms, and other pertinent and relevant
information.

Background

In the United States and other countries, telecoovigers are offering “Triple Play”
options to consumers, to deliver simultaneoushada& the Internet, telephone services, and
television to the household. It is conceivable ihaa few years, these services will be bundled
and delivered entirely via the Internet, and congmfike Microsoft are developing applications
for this type of convergence. Similarly, mobile ples are increasingly being used for
applications far beyond voice, essentially beconmmigi-computers that can deliver Internet data
(video, audio, and text), provide GPS-enabled sesyietc. This type of convergence is likely to
occur quickly in developing countries where the dgraphics are favorable (e.g., Brazil, India,
Indonesia, South Africa) and where the telecom iplere are highly sophisticated and well-
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financed.

The Telecommunications Policy Regulatory Reform ZRP Project funded by the
United States Agency for International Developm@dSAID) and implemented by SRA
International, Inc. (SRA) focuses on improving tieéecommunications policy and regulatory
environments in developing countries. One of teg tasks of the TP2R project is media/digital
convergence. Under this task, SRA assists regslaiith understanding such issues as
spectrum allocation in the area of digital convegroll-out of broadband Internet
infrastructure, and how regulatory responsibilitissould be allocated (i.e. the overlap of
television and radio broadcasting with telecommatns). To this end, SRA is implementing
pilot projects that consider the types of enabliegislation necessary for regulators to
effectively manage digital convergence.

The Current Stateof Triple Play in Africa

Africa’s Information Communication Technologies TICsector is the fastest growing
sector globally. The impact of ICT’s in Africa istalyzed through the expanding penetration of
the Internet, mobile services, and convergence, kddwn as “Triple Play” or the bundling of
voice, Internet, and television/video.

As networks and new applications spread, it is lyidecognized that that Triple Play in
Africa has the potential to shape the delivery ofggnment services (education and health
included), redefine the way businesses operatepemdde individuals with as yet unimagined
information and communication services. Landlockédcan countries are now being assured
of high-speed bandwidth capacity due to undersdaecaonsortiums and many African
governments have begun to prioritize ICTs in thational agendas, appreciating the great
contribution that communications play in the depab@nt process.

The actual delivery of Triple Play services in A&ihowever faces major barriers such as
limited penetration of telecommunication networkstoi rural areas, varying regulatory
environments, inadequate resources for infrastraatavelopment and the inability to efficiently
manage spectrum allocation. African leaders andstrg heads as well as CEOs of leading ICT
companies from around the world are discussing vedyesolving these barriers to establish
Africa as a leader in Triple Play service delivery.

Voice, Internet, TV and Radio

The growth in Africa’s Internet and Broadband setias accelerated in recent years due
to improvements in infrastructure, the arrival afeless access technologies and lower tariffs.
Broadband is rapidly replacing dial-up as the prefitaccess method, and this process has been
completed in the continent’s highly developed megkall the most recent and reliable surveys
agree that radio is still the dominant mass-medinmfrica (Balancing Act 2008), with the
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widest geographical reach and the highest audiecmepared with TV, newspapers and other
ICTs. While being the world’s most rapidly growingarket for mobile telephony, Africa is also
home to some of the fastest growing fixed-line regskn the world. However, the difficulty of
rolling out fixed-line networks across its vastdamas resulted in mobile users constituting the
majority of all African telephone subscribers.

There are a number of ways a Triple Play offer lsardelivered in the African context
using one or a combination of the following: DSLeowa fixed copper line; fixed wireless;
satellite; mobile wireless using 3G and upwards\tbiles; and Fiber-To-The-Home (FTTH) for
more affluent countries or for more affluent commties within countries. Many African
countries now have commercial DSL services, butr tiggowth is limited by the poor
geographical reach of the fixed-line networks. Téeid growth of Internet access has therefore
been mostly confined to the capital cities. Theodtiction of mobile data and 3G broadband
services however is changing this, as mobile ndtsvdiring Internet access to many areas
outside of the main cities for the first time. [$o&r Balancing Act: Triple Play]

Africa currently leads the world in annual growtites for mobile subscriptions. Most
countries have now achieved at least 60% mobileerame. According to the International
Telecommunications Union (ITU), about 32% of Afmsahad a mobile phone in 2008 compared
to less than 2% having a mobile phone in 1998. ¥\his is still significantly below the world
average, the fact is growth has been explosive.urf®o https ://www.budde.com.au/
Research/Africa-Internet-Broadband-and-Digital-Me8tatistics-tables-only.html?r=51]

Infrastructure and Regulations

One of the biggest developments in the deliveryTaple Play in Africa involves
communications infrastructure. Limited penetrat@ntelecommunication networks into rural
areas (often over 75% of the country's telephomesliare concentrated in the capital city) and
irregular or non-existent electricity supplies ae&eommon feature and a major barrier to the
delivery of Triple Play especially outside the mmajowns. Africa however has immense
potential to improve its infrastructure deploymearid telecommunications usage. African
leaders and industry heads as well as CEOs oflgd@T companies from around the world are
discussing ways to mobilize human, financial arahmécal resources and bring new investment
commitments aimed at bridging ICT infrastructurega

Improving physical access however is just one steghe delivery of Triple Play
services. Further challenges involve adopting amanlonizing appropriate public policies and
regulatory frameworks; both are seen as imperativaeating an enabling environment for the
effective delivery of Triple Play services. Theional regulatory environment in Africa varies
greatly, from relatively open competition in Intetrservice provision or even in mobile services
and the local loop, to long term monopolies incélithese areas.

Until very recently, Sub-Saharan African regulatarsd governments have sought to
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contain the disruptive impact of new technologies their historic operators rather than
encourage technological innovation. VolP callings fanly recently been defined as a legal
activity in a small number of countries. Despiteg barriers, in certain African countries these
new technologies have gone around regulatory rameksinternational voice traffic using VolP
has varied between 10-30 percent in most Africamu@s, often acting as hidden competition
for the historic operator on international voicdling. A recent study for ECOWAS and the
World Bank found that VolP had been legalized mait of fiteen ECOWAS countries but this
overstates what is actually happening as theralisputes or extremely limiting conditions in
four of these countries. Wireless technologies haften remained outlawed or been rendered
difficult to use through regulatory inexperience wmwillingness to extend access to low-cost
spectrum.

Fortunately, many African governments have beguprioritize ICTs in their national
agendas, appreciating the great contribution tlmahnsunications play in the development
process. Advancements in regulatory and policy énaorks are being addressed with innovative
public-private partnerships that seek accessibteuser equipment and service for all. Many
regulatory structures are beginning to encompagssergence, critical to the delivery of Triple
Play. [Source: Source: http://www.itu.int/newsrotatures/ict_africa.htrl

Spectrum Use and Allocation

Traditionally, Africa’s regulators have made clééstinctions between mobile, fixed and
broadcasting services. This distinction is no lorgear due to the convergence of technologies,
or Triple Play, which makes it possible for thegevies to be delivered from one platform.
Access to spectrum currently represents one obitigest obstacles to competitive participation
in the ICT marketplace and thedespread deployment of mobile broadband services

It is widely acknowledged within the regulatory cmemity that global and regional
harmonization of spectrum allocations and arranggsnare imperative in that harmonization
will lower costs in equipment manufacturing andvess provisioning, therefore leading to
increase benefits for all consumers and operadasy African countries however currently do
not have adequate resources to efficiently managje spectrum allocation and this has resulted
in congestion, lack of a transparent licensing ess¢and difficulties in obtaining spectrum from
regulators.

According to a 2009 Yankee Group Report, regulatéagtors in Africa present
significant risks for operators seeking new or aegtad spectrum holdings including delays in
licensing procedures, the imposition of servicearigons and spectrum scarcity. In addition to
spectrum incumbency issues, scarcity also is tealtref artificial constraints that regulators
may impose in terms of block sizes (MHz), caps e amount of spectrum that an individual
operator may acquire and limits on unpaired spectillocationsTo achieve widespread access
to Triple Play services, efficient spectrum allogatand management throughout Africa is
imperative. [Source: http://www.analysysmason.cobwiét-Us/News/Newsletter/Could-Africa-
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gain-a-digital-dividend-without-the-costs-of-a-dajiswitchover/

M arket Demand

According to recent report on Africa's broadbanthfrican Broadband, Triple Play and
Converged Markets” - demand for Internet accesgreving at exponential rates on the
continent as well as the amount of Internet tradiiee to multimedia. Internet service providers
are now faced with the challenge of keeping up wé&mand for network bandwidth. Triple Play
and broadband services are projected to powerdhkestage of growth for Africa’s Internet as
the number of broadband subscribers is set tetapér the next few years.

The leader of information and communication tecbggl(ICT) development market in
Africa is South Africa, the 20th largest consumklToproducts and services in the world. South
Africa's ICT products and services industry is gieatang the fast-growing African Triple Play
market as South African companies have suppliedyméthe new fixed and wireless telecoms
networks that have been established across théneohtin recent years. Kenya and the East
African Community have worked on backhaul projectdiich laid fiber-optic networks
throughout each country and connected the networkeach so that broadband could be
delivered to Kenya, Rwanda, Burundi, Uganda andzdaia. The potential market is not only
Kenya but the entire East African Community (EAGome 130 million people.

Pilot Country Case Studies
Current State of Triple Play

Rwanda

The government of Rwanda, under the leadershipredifent Paul Kagame, has made
several strides to develop Rwanda into the ICTdead Africa. The government is looking to
follow very ambitious plans to accelerate Rwanda this role, but with the dedication of the
President and other government leaders this ialatie goal. The Economist magazine recently
reported that Rwanda is well on its way to achigvseveral of the Millennium Development
Goals due to the impact ICT has had on this emgrgconomy. With substantial business
process redesign, government support and focuse@rehip, Rwanda has demonstrated to East
Africa that much can be accomplished when ICT eduss an engine for development.

According to a recent IT News Africa article, Rwargltelecom industry is getting a
boost with the country's latest fiber optic netwar&nsmitting large bandwidth from capital
Kigali to Gatuna border, through Uganda, Kenya tedEast African coast. Patrick Nyirishema,
Deputy CEO-IT, Rwanda Development Board, indicdated the cable had reached the border at
Gatuna and is ready to be leased to telecom coemaBperators in the country will be also able
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to link their existing fiber optic infrastructureitv the pipe, to provide more affordable and
reliable telecom services in Rwanda. [Source: hegw.itnewsafrica.com/?p=7081]

Kenya

According to the Communications Commission of Keig&LK), the communications
sector in Kenya has maintained an upward trendesihigeralization. Enhancement of
competition has spawned deployment of innovativedpcts in the market to meet consumer
demands. The growth of and expansion in telecomeations networks has completely
transformed both commercial and individual commaticn and opened up untapped areas
within the economy. The country has also experignioereased use of communication services
not only in the direct use of voice and data sewjdut also in other enabled and enhanced
services. Many players have joined the industrygiramm from network providers, service
providers, equipment providers, to vendors. Theaadement in the sector has been driven
mainly by technological convergence that has magessible for provision of more competitive
and quality services such as Triple Play.

Uganda

The Ugandan government realizes the recent trendiST convergence such as Triple
Play and the bundling of TV, Internet and phoneises allows for radical cost efficiencies, can
be used to introduce new services in previouslyews®ved communities. The government has
made a firm commitment to work closely with privatector and other stakeholders to have a
well coordinated approach in resolving the broadhafrastructure challenges.

Today, Uganda’s communications sector is one ofab&est growing in Africa. As in the
rest of the continent, this is largely due to thpid expansion of mobile telephony. According to
statistics from UCC, the number of telephone subscs had reached 10 million in March 2009
— up from more than 8.7 million in December 2008w;hkich is about one-third of the country’s
population. Of the 10 million subscriptions, 9.8llmh are mobile phone subscribers while
around 200 000 are fixed-line owners [Source: IT&Md, Communications in Uganda]

Ghana

The evolution of the telecommunications industry@hana over the past several years
has produced dramatic chances in the technologndbéluman communication and the role that
advances electronic telecommunication play in apeats of society and the economy.
According to Ghana’s Ministry of Communications, @arg the most important developments
has been the transformation of the global and doeeslustry from a largely monopolized
state-owned model to a broadly competitive privartd open market model. Ghana has been a
pioneer in the telecommunications industry.

The county opened its basic telecommunicationsstmguo private competition more
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than 10 years ago and today Ghana continues to leader among African nations in the
expansion of market entry, the development of newises and business arrangements, and the
growth of the telecommunications sector. Ghana'scemdy established National
Telecommunications Policy seeks to “open telecomoations market segments to private,
competitive market forces to establish conditioagofable to encouraging sector growth and
reorienting the overall market structute”

Services available in Ghana include voice fixedghbny, mobile cellular, data, paging,
private networks, and other value-added servicherd currently exists a new submarine fibre-
optic cable tapped from Voltacom in addition to ¥éwhe's SAT3 and, most recently, the
landing of Glo's submarine cable. Two more fibréiofacilities will be added to the existing
ones very soon and these will help create competdind do away with the current monopoly
provider of international bandwidth by Vodafone @Gaaas well as support the ongoing
convergence of technologies.

Driven by technology and demand, convergence igltieg in major changes in market
structures and business models. According to a 26fm6rt published by F.K. Boachie, ICT
Deputy Director at the University of Ghana, the dadhfor Triple Play networks and services in
particular Ghana is currently being driven by timamcial, corporate and business communities.
[Source: http://www.modernghana.com/news/2462200s0Alization-of-ghanas-telecom-
sector.html]

! http://www.ict.gov.gh/Telecom%20policy/Ghana%2aem%20Policy%20Final.pdf
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Voice, Mobile, TV and Radio

Rwanda

The aftermath of the 1994 genocide and a monopohsarket structure until 2006 have
weighed on the Rwandan telecommunications sectirthie country is now rapidly catching up
with other markets in Africa. Mobile market penétya is still significantly below the regional
average. The country has been slow to liberalizesictor, allowing South Africa’s MTN a
monopoly until 2006 and licensing a third netwoMillcom) only at the end of 2008. The
fixed-line incumbent and second mobile operator,aRsatel has launched third generation
mobile services, with MTN expected to follow shpriBoth Rwandatel and MTN are rolling out
national fiber backbone networks which also alltvemh to connect to international submarine
fiber optic cables on the African east coast. Seadbe first such cable landed in July 2009,
giving the entire region fiber-based internatiopahdwidth for the first time and bringing to an
end its dependency on satellitg3ource: BuddeComm based on various sources)

The Telecommunications Law No. 44/2001 of 30 Noveml2001 provides the
regulatory framework for Rwanda’s telecom sectoredtablished an independent multi-sector
regulatory body, the Rwanda Utilities RegulatoryeAgy (RURA). Among other things, the law
requires networks to be interconnected. In 2007n&k licenses and renewals for VSAT, ISP,
radio and television assignments, satellite telaghend pay television were issued by RURA.
Regulatory challenges involve adopting and harmogizappropriate public policies and
regulatory frameworks; both are seen as imperativareating an enabling environment for the
effective delivery of Triple Play services.

Kenya

Currently, there are four licensed mobile operatoemmely Safaricom, Celtel, Econet
Wireless, and Telkom Kenya (which is also the swd¢ional fixed network operator). The
opening up and development of the sector is seetenhanced by technological convergence
and implementation of a unified licensing framewo@ilompetition in the sector also spurred
product and service innovations, especially inri@bile sector, with the operators coming up
with tariffs that address user demands and lifestyl

Uganda
Currently, Uganda’s major mobile telephony provedare MTN Uganda, Orange

Uganda Limited, Zain (formerly Celtel) Uganda TelecMobile and Warid Telecom. The boom
in Uganda’s mobile market is the result of contmsigositive growth of the country’s gross
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domestic product (GDP) and a clear policy of liieedion and competition. Analysts at
Pyramid Research anticipate that over the next years, Uganda will experience Africa’s
second highest percentage rise in mobile subsmnptfafter Cameroon), and that by 2014, more
than 70 per cent of Ugandans will have mobile pkofyramid Research also foresees rapid
growth in fixed and wireless broadband accessddriternet.
[Source:_http://www.itu.int/net/itunews/issues/2(IB31.aspk

Ghana

To date, Ghana has had an impressive performanteeitelecommunications market
with mobile phone lines exceeding fixed lines byl4@nd recording one of the highest numbers
of mobile phone usage in Africa. At the end of 20G%ana had 15.360mn mobile subscribers;
this gave the country a penetration rate of alr68%6. Although growth was slower than in 2007
and 2008, when annual growth of at least 50% wesrded, the Ghanaian mobile customer base
expanded by almost 33% in 2009 [TelecommunicatiRegort on Ghana.

In 2002 the government began an ICT policy, known as th&rmation and
Communication Technology for Accelerated Developm@B8T4AD), to further enhance the
liberalization process. As a result of this poli@hana has witnessed improvement in the
penetration of telecoms services. A number of FMi&atations have come into existence as a
result of this liberalization policy of the goverant; each regional capital has at least one FM
radio station. In addition to GTV, Mnet and TV3, ialin are micro wave based TV stations in
Ghana and, the only two other TV stations are Cabtdd and Multi Choice. [Source:
http:/www.en24heures.com/niger/ghana’s-mobile-ghpanetration-reaches-63-in-2009-ghana-
news/2010/04/02/276]

Triple Play Networksand Infrastructure

Rwanda

According to Rwanda’s The New Times publication,dda has officially launched its
new high-speed Internet connections, Kigali WirgleBroadbad (WiBro) and Kigali
Metropolitan Network (KMN), after two years of iatructure development by Korea Telecom
(KT), cites. The Rwanda’s Development Board (RDB}es that, 46 government institutions are
already using the connectivity. “This technologyl water for data, voice and video transmission
plus other value added services that the market reqyire,” explained John Gara, CEO of
RDB. The two projects developed by Korea Telecor)(Kring Kigali’s Internet users data
connectivity and VolP services through wireless adfwand technology (WiBro) and a
metropolitan network (KMN) on fiber optic cable.
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The new connections are expected to lead to matesacto affordable and reliable
networking services, as close to 4 million Rwandarisgain access to high speed Internet in
the next couple of years. Similarly, the KMN wikhdilitate connection for more than 700
institution, schools, healthcare centers and ladatinistrative facilities across Rwanda. Korean
Telecom will be also responsible in a related pmjbat will see the nation’s fiber-optic cable
linked to the undersea cable in the next year. fé®vork will connect 36 main points in
Rwanda’s 30 districts, with a 2.300-kilometre catening across the country. This project will
include training and cable installation to achiigh-speed Internet for Rwanda’s population

Kenya

Telkom Kenya’s monopoly in Internet backbone antrimational bandwidth services
ended in 2004 and several new data carriers haae loeensed. Currently there are 72 licensed
ISPs of which about half are operational. ADSL anctless broadband technologies have been
introduced, and VolIP Internet telephony has bebardlized, promising to bring the long-
awaited reduction of international and long-distaealling rates. A WiMAX network is being
rolled out with the aim of providing converged waidata and video/broadband TV (triple-play)
services.

Some of the recent infrastructure developments whkitimpact the roll-out of Triple
Play service include a WiMAX network being rolledtdo provide converged voice, data and
video/broadband TV (triple-play) services and tlaenich of third generation (3G) mobile
broadband services with speeds of up to 7.2Mb/safamies that started out as ISPs - such as
AccessKenya, Africa Online, Kenya Data Networks (f)Dand Wananchi - are transforming
themselves into second-tier telecom companies Mingoout national fiber backbones and
wireless broadband access networks, offering Trifleey services (converged voice, data and
video/entertainment). Analysts also say that thevalrof fiber optic cables has enabled triple
play services, with satellite-based internet saidfter weak infrastructure.

Uganda

Uganda is faced with high costs for Internet bamighvidue to the fact that the primary
means of access is by Satellite. Satellite Tedyylemains very expensive and the lack of
alternatives in the region has made it difficult &éganda to fully exploit the vast benefits of the
Information Age. In 2007 the Ugandan governmeattstl an initiative to roll out the National
Backbone Infrastructure and E-Government Infrastmec(NBI-EGI) Project across the entire
country. The first phase of this project has beempleted in Kampala, and extending to
Entebbe, Jinja and Bombo, thereby connecting allegoment Ministries with a more
commercial phase to follow.
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Wireless Internet connectivity has slowly emerged pmpular alternative means of
access in the country. A number of WIMAX network® &urrently being rolled out and a
solution for last mile access. However, there iscoocrete strategy and policy in place to
address last mile connectivity [Source: Uganda Bipaad Infrastructure Strategy, 2009].

Networks and | nfrastructure

With an accelerated growth pace in market penetratpportunity continues to exist in
the provision of basic voice services as well asrhret access through the mobile networks,
given the country's poorly developed fixed-lineragtructure. In an attempt to connect Ghana’s
ICT infrastructure to its neighboring countriesg ttountry’s government plans to make a major
investment into its National Communication Backhordis investment into the project,
estimated to total around US$70 million, is destjteefacilitate the reduction of bandwidth cost
to the ordinary citizens and corporate organization

The Ministry of Communications will also provide aapen-access broadband
infrastructure and extend the fiber optic backbarfeastructure to the northern parts of the
country. Upon completion, all 10 regional capitaiel more than 30 other towns will be linked
to the fiber network. In February 2010, Main OnébléaCompany announced that it had begun
final deployment stage of its Main One cable, asfroontinental submarine fibre-optic network,
which will run from Portugal to Nigeria and Ghanehe 1.92Tbps capacity cable network,
expected to be launched in June 2010, aims to gwovapacity for higher use of broadband
internet services in Ghana

Spectrum Use and Allocation

Rwanda

The government of Rwanda has created a multi-seetpulatory agency, the Rwanda
Utilities Regulatory Agency (RURA) that covers thmajor sectors of the economy, including
energy, telecommunications and transport. The Agenit direct frequency spectrum allocation
and management as the fundamental elements toeefambhccess and affordability to ICT and
Triple Play services.

Kenya

One of the core mandates of the CCK is managemkrscarce resources such as
spectrum, which facilitates the deployment of I@&Fvices. The CCK continually regulates the
radio frequency spectrum to ensure economic andieif utilization of the scarce frequency
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resource for development of radio communicationsises in the country. Most recently, the
CCK identified and assigned 10 MHz of paired bamtilwin the 2 GHz band to Safaricom for
commercial rollout of 3G services after a succdssfie-year trial period. The service provides
high speed mobile data to subscribers and is liyigavailable in Nairobi and Mombasa. The 3G
packet-based data offers a number of advantageghmexisting circuit-switched methods used
for transporting mobile voice and is set to incesaall volumes and support multi-media data
applications, video and Triple Play service offggnThe Commission continues to experience
high demand for broadcasting frequencies as reflledty increasingly large number of
applications received for FM and TV broadcasting

Uganda

The Uganda Communications Commission office of 8pet Management is
responsible for the frequency planning; coordimatallocations assignments, regulating and
administering of the use of radio frequencies; ta@dmonitoring and enforcement procedures. In
Uganda, the management of the spectrum is basdtieoganda Communications Act that
provides the framework for radio spectrum manageéméne use and demand for the radio
frequency spectrum has been increasing since lieealization of the sector in 1996. With an
increased competitive environment, which anticipatégh usage of the radio spectrum an
delivery of services like Tripe Play, Uganda readizhat only a comprehensive spectrum policy
guidelines to address issues of convergence wpl ineet these growing demands.

Ghana
Recent key spectrum regulatory developments incjpldas to auction five spectrum
licenses for broadband wireless access (BWA) sesvithese licenses that will allow those who

win them to offer both voice and data, and it isrently believed that these licenses will
ultimately be used to offer WiMAX services.

TheMarket

Rwanda

Rwanda has a relatively high level of mobile pesigin. According to RURA,19 mobile
penetration increased from 7% in 2007 to 13.8% etddnber 2008; that is, a total national
subscriber base of 1,322,637, with MTN Rwanda egul,158,674 of these. Competition
within the mobile market is anticipated to remaitense due to a number of factors, including
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Rwandatel's expansion plans and the newly liceried national operator (Millicom/Tigo),
which will launch at the end of 2009.

As for fixed telephony, Rwandatel’s subscriber bdsereased from 22,643 in 2007 to
16,770 in 2008, representing a 26% decrease. Tiecsher base for all ISPs is estimated at
7,857, representing a 67% increase from 4,715 @7 2RURA Annual Report 2008]. As of 2008,

20 broadband VSATs are operational in Rwanda. Thgomowners are international
organizations, ISPs and higher educational ingtitst VVoIP is not legal. The current licenses
allow MTN Rwandacell and Rwandatel to use and o¥fetP services as their licenses are all
encompassing. However, the potential legalizationvolP by the regulator is still at the
preliminary stageRURA Annual Report 2008] .

Kenya

According to infoDev and the International Telecoumcation Union
Serviceconvergence is blurring the boundaries between Kenya's ICTt@sc For example, the
boundary between broadcasting and telecommunicatisnno longer clear. Many content
providers broadcast material over the Internet @l as (or instead of) over conventional
broadcasting networks. Broadcasting over mobilevision networks is emerging as well. As
networks migrate to digital technologies, broadogshetworks are able to carry a range of
services including, potentially, voice telephonyhisl has important consequences for sector
regulators and competition policy. Co-ordinatiomoss regulatory areas (between broadcasting,
data services, and telecommunications) will be irgyd to avoid regulatory arbitragklergers
between entities in previously separate sectorsmoayraise competition concerns.

Similarly, mobile and other wireless services apxdming effective substitutes for
wireline telecommunications services for some ushrdeed, in some developing countries,
wireless minutes of use exceed wireline minutegsaf. This trend brings into question the long
held assumption that an incumbent telecommunicatioperator will necessarily be the
dominant operator in the market. As the qualitVoliP services improves, it is becoming a
more effective substitute for conventional voiceve®. VoIP is already placing competitive
pressure on prices for long distance calls. As masers switch to VolP, this will have
significant implications for regulators and operato

[Source:_http://www.ictregulationtoolkit.org/en/Sen.2196.htm|l

Uganda

Although the growth in Uganda’s ICT sector has bexgoonential over the past ten years
and reflective of increasing demand, the qualityf eost of internet services remains an issue of
major concern. Slow growth in Internet is attrikut® two issues (1); from the supply end/
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infrastructure end riddled with low capacity andjthiaccess costs and (2) on the other end
demand constraints such low content, awarenestlasidlls.

Ghana

As mentioned previously, the demand for Triple Riayworks and services in particular
Ghana is currently being driven by the financiakporate and business communities. Emerging
market communities are also demanding Triple Plyises for the ease of doing business.
Statistics obtained from the Ghanaian National Comations Authority (NCA) indicate that
there are 11,962,224 active mobile phone subsoniptirepresenting 98% market penetration of
the telecom industry. The recent figures indicai@ tmobile phone subscriptions increased by
some 16.8%, but that fixed subscriptions have loieepping since 2002.

Constraintsof Triple Play

Rwanda

The growth of broadband faces several challengessd& include the high cost of access,
and the low level of ICT usage for business tramsas. But, arguably, one of the main
challenges remains the lack of a clear broadbanitypin Rwanda that can guide its
development and provide regulatory guidelines fORR to take appropriate measures to
support its take up. Other challenges preventirg dbployment of Triple Play in Rwanda
include in some cases the lack of human resoupo#is,on the technical and policy sides. Lastly,
access to broadband at an affordable price wilnaltely increase access and usage of ICTs
within the country, and will provide greater oppoties for the deployment of Triple Play
services.

Kenya

Although next generation networks are said to m&enuse of infrastructure, resulting
in more efficiency, reduced costs, and value ad@gdices to consumers, current statistics show
that Kenya is still far from realizing these betefiTC Connectivity Scorecard 2010, Nokia-
Siemens]. Overall, fixed broadband connectivityndg at less than two per cent, with home
connections at 0.5 per cent. In addition, recesids point to slow growth in the spread of fixed
line infrastructure due to the rapid expansion obile networks.

Though fibre-optic cables, which are the ideal lbacie for triple play services, have
arrived, the high cost of extending lines to honsesajor barrier to Triple Play networks with
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wireless technologies like Wimax, Wifi, and dial-upodems being deployed more. Though
more commercial buildings may soon have dedicateddband connections, it is likely that
private homes may take longer to be wired. For shert term, analysts say that these
technologies have and will continue to bridge thgengap left by the poor penetration of fixed
line platform. However, as diverse communicationdals get digitized and converged through
the internet, inadequate fixed line infrastructtoecarry them will deny consumers benefits of
the service.

Uganda

Uganda suffers from a combination of institutioaat structural factors that have led to
high bandwidth costs. These include low income levihat limit investment in ICT
infrastructure, small markets that preclude ecoesnof scale and lower unit costs and
geographical isolation that entails the use of agpe satellite connectivity. Apart from radio,
investments in other media have not been growirgalme such investments require a lot of
capital.

There is also need for further removal of moreuta@ry barriers that might hamper
quick connectivity of Uganda to the internationagional and national broadband networks,
including the provisioning of incentives for thellrout of last mile solution based on latest
broadband technologies such as WiMAX and LTE. [SeutJganda Broadband Infrastructure
Strategy, 2009].

Ghana

Triple Play service deployment problems encountsrethr in Ghana are blamed on the
lack of a strong regulatory agency, especially rdigg interconnection negotiations. Another
issue has been how to address interconnectionsissile special reference to fix to mobile
operations, development and delivery of fundameat@nomic issues for regulators, which
includes competition policy, costs and pricing dimthnce for regulators. One of the key
impediments to affordable broadband services isitje cost of bandwidth.

Customer Utilization

Rwanda

Rwanda started digital broadcasting by March 20f0)@ years earlier than the
International Telecommunication Union (ITU) deadlifor all countries to adopt the terrestrial
digital broadcastingThe cost of telecommunications is a factor thatst@ans growth and
customer utilization.
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The private sector cluster joint sector review re@008 shows that Rwanda still has low
access levels for both internet and mobile servicess than 2% of the population has access to
the internet, while 5% has access to mobile phofigs.compares badly to other countries in the
region, particularly regarding mobile phone perteimin Kenya and Tanzania and internet
penetration in Kenya and Uganda. [Source: RepublRwanda, March 2009]

Kenya

According to the CCK, the 2012 transition to dibibmoadcasting is expected provide a
number of benefits to Kenya resulting from great@ectrum usage efficiency. Such benefits are
expected to enhance customer utilization and coetto pave the entry for Triple Play service.
The shift from analog to digital is driving converge of communication services. Many
different types of communication (such as datat, texdio, video, and voice) can now be
transported over the same networks and, in somescaent and received over the same user
equipment. Benefits include:

* Additional services: Consumers will have a wideoich of enhanced broadcasting applications,
multimedia data and entertainment services.

» Higher video and audio quality

» Greater spectrum efficiency due to associatedaligading techniques and the additional
number of frequencies;

* More broadcasters due to more programming chatim&i€an be accommodated in one
frequency.

* Freed spectrum: The switch off of analogue teni@dtroadcasting will release some
frequency spectrum which will be reassigned for sewices.

Uganda

Uganda’s switch-over date for analogue to digitalallcasting is June 2015. However, the
availability of digital receiving apparatus at atfable prices is crucial to early uptake of digital
broadcasting technology by the mass market. Priofrguch receiving equipment could be the
biggest single obstacle (or enabler) to introducté digital broadcasting and subsequent Triple
Play services. The switch from analog to digitabdafcasting offers many advantages to
customers and is critical to the deployment of [Eriplay service offerings. Internet Protocol
Television (IPTV) for example will be a digital muhedia service (television, video, audio, text,
graphics, and data) that will be able to providevreervices such as triple play, video-on-
demand, and other IPTV based converged services.

Additional digital conversion advantages that \Wwilp the roll-out of Triple Play include:
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» Avalilability of Choice- Consumers are best servdtemwthey have choice, high quality
programs, access to different service providersdiiffiekent transmission platforms and a
wide selection of digital equipment having variderels of functionality.

* Interoperability of Systems- Equipment used shdaddable to receive content from any
service provider in order to ensure that consurhesge the ability to switch between
service providers operating on the same platform.

* Ensuring the Presence of a Competitive Market:-Gatitipn benefits the consumer
through the provision of more affordable pricesttdre quality, more services and
innovative products.

» Efficient Use of Spectrum- Spectrum is a finitersearesource and should, therefore, be
used to its maximum potential so as to benefit ftben“digital dividend”.

Ghana

Digital broadcasting in Ghana has the potentialrégolutionize TV viewing, giving
consumers more choice and better quality. Broadcastan serve multiple interests over the
same infrastructure. The National Communicationstharty (NCA) has established a
Regulatory & Industry Task Force for Digital Broadting Migration. The Task force comprises
representatives from:

+ National Communications Authority (NCA)
- Ghana Broadcasting Corporation (GBC) and the
« Ghana Independent Broadcasters Association (GIBA)
The terms of reference of the Task Force includes:
« Determine the spectrum to be made available fatadigroadcasting in Ghana
- Determine strategies on the use of spectrum fotatligroadcasting services
« Make recommendations on spectrum pricing for diditaadcasting services
« Recommend appropriate standards for digital brastohgaservices

- ldentify technical issues to be addressed withhi®gng countries to ensure harmonious
spectrum usage

- Consider free-to-air vs free-access vs subscrigtigital broadcasting systems

- Consider the role that satellite-broadcasting ghoplay in the Ghanaian digital
broadcasting landscape

A meeting was held in Ghana as recently as MarctD 28y the National Communications
Authority to discuss digital broadcasting migratiamd with key stakeholders in Ghana’s
telecommunications regulatory community (see Appeatia list of meeting participants).
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The Futureof Triple Play

Rwanda

Rwanda’s vision to place ICT at the centre of tbentry’'s development strategy has
been made operational through a national policyudemnt widely known as the National
Information Communication Infrastructure (NICI) Rlarhe first of these plans, NICI | (2001-
2005), has since expired, and Rwanda is currentpl@menting NICI 1l (2006-2010). Another
key policy instrument is the National Policy on &we, which strives to support the adoption of
science, technology, innovation and ICT.

As part of the NICI Il Plan, a national fiber backie representing 2,300 kilometers of
distance is being implemented around the countd/waifi definitely impact the development
and affordability of broadband to the general papoh. [Source: A review of
telecommunications policy development and challsngeRwanda, Albert Nsengiyumva and
Emmanuel Habumuremyi-Association for Progressivem@anications (APC) September
2009]. This plan encompasses The Rapid Nationaladlvand Backbone Development
Facilitation Initiative which aims to promote thapid development of an advanced broadband
communication backbone infrastructure for Rwandeouph private investment [Source:
Republic of Rwanda NICI 1l Plan (Kigali: RITA, 2056 The fiber optic project, expected to be
completed towards the first quarter of 2010, wél \ery key to the deployment of Triple Play
networks and services.

Kenya

A recent ICT report by the United Nations Confeeeran Trade and Development
(UNCTAD) says that in developed countries like Kangxisting fixed telecommunications
infrastructure is increasingly leveraged for thegaduction of triple play services over Internet
Protocol (IP) platform. The introduction of triplelay service in Kenya has been highly
anticipated. Analysts expect triple play to gaiotrm the coming years to match those of more
developed regions where it is quickly becomingribam.

But according to some industry experts recentlypy&erisks losing out on the benefits of
converged communications unless players in the $€dtor increase their investments in fixed
line broadband. These experts blame the growinfeienece for mobile communications and
wireless internet connectivity in developing coiggr which they say has resulted in a decrease
in fixed line communications infrastructure. Shothds trend continue it would result in Kenya
not having sufficient fixed line broadband, esplgim homes, to roll out triple play services --
telephone, Internet and television --in what i€nefd to as next generation networks.
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Nevertheless, Kenya’'s ICT sector is set to “redefiow consumers access, use and pay
for telecommunication and entertainment serviaaduding voice calls, Internet, and television
or video viewing” according to a recent 2010 aetiposted by Kenya's Business Daily news.
Kenya Data Networks (KDN) is inching closer to assianarket roll-out of triple play services —
a bundle of Internet, voice, and television or eid®ntent services to home users who will have
KDN as the point of contact for all the three seegi.

From a CCK policy and regulatory standpoint futpodicy that will help enable the deployment
of Triple Play will cover items such as:

* Convergence

» Competition Policy

» Creating confidence in ICT by ensuring securitgjlrence and robustness
» Broadband networks

» Affordable Next Generation (and ALL IP) Networks@N)

» Privacy and protection of personal data

* ICT and the Environment

Uganda

The Ugandan government realizes the recent trerabmvergence such as Triple Play
and the bundling of TV, Internet and phone servid&swvs for radical cost efficiencies, can be
used to introduce new services in previously ureteexi communities. The government has
made a firm commitment to work closely with privatector and other stakeholders to have a
well coordinated approach in resolving the broadbenfrastructure challenges. The future of
Triple Play in Uganda is tied to the country’s dbito quickly solve these problems. The roll out
the National Backbone Infrastructure and E-Govemtridrastructure (NBI-EGI) Project across
the entire country has been a critical step in jling adequate infrastructure for Triple Play
services.

Ghana

The future Triple Play in Ghana according to mogtest looks very promising. 2008
was marked by changes in the regulation of comnatiics in Ghana, through the coming into
effect of the new National Communications Act, 2088t 769, Electronic Communications
Act, 2008, Act 775, the Electronic Transactions ,A2008, Act 772, and the National
Information Technology Agency Act, 2008, Act 771l fhese new Acts are geared to support
the increasing convergence taking place in the comcations space. The new National
Communications Act provided for a new licensingimeg) and a review of regulations that
sought to govern previously distinct, but now, cemgying “Triple Play” technologies consisting
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of telecommunication, broadcasting and computing.

Triple Play and Open ARIS

I ntroduction

The complexities associated with monitoring diseaseurrences and other emerging
infectious diseases (EIDs) has been steadily isorgaAgencies such as USAID, FAO, OIE,
WHO and UNICEF and others realize that a broad idisttiplinary and multisectoral
cooperation across the entire animal-human-ecasgsiaterface must be put in place. For
example, under the banner@iie World, One Health, FAO, OIE, WHO and UNICEF (together
with the World Bank and the UN System Influenza fomator (UNSIC)), have agreed that a
better understanding of the global emergence, dpaga impact of EIDs is both urgent and
important.

The thrust of the One World, One Health concepd gBiminish the risk and minimize the
global impact of epidemics and pandemics due tosBHbWY enhancing livestock and wildlife
disease intelligence, surveillance and emergensporese systems at national, regional and
international levels, and by supporting them thtogsgong and stable public and animal health
services and effective national communication sgigss. Priorities will be identified on the basis
of known areas of risk (‘hotspots’) for disease ggpace and on research findings that point to
new risks.

Emerging ICT trends, particularly within developingtions are changing the dynamics
of how credible, timely data on food animal-humaoesystems and disease emergence can be
gathered and how new risks can be identified. Asvoiks and new applications spread, the
impact of ICTs is catalyzed through the expandimmpgtration of Internet services, mobile
services, and convergence, also known as “Tripdg"Rbr the bundling of voice, Internet, and
television/video Improving the telecommunications policy and regufat environments in
developing countries critical to the development and deployment [Eriplay.

In accordance to the USAID/SRA Statement of Worké\ \Consulting Group met with
various African stakeholders in the telecommunaratand animal health sector to determine
how Triple Play in developing nations can be usediriprove and foster the creation innovative
rapid methods for data collection, analysis andeaiignation of information; and to test the
Open ARIS system under different technical and legry circumstances and environments.
USAID’s Open Source Animal Resource Informationt8ys(Open ARIS) application was used
as a test case for helping to determine the infrestre and gaps for successful launching and
operation of the system utilizing voice, text, amaadcast mediums. Through this piloting
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process various types of legislation and requirdmpacessary to transmit Open ARIS data in a
Triple Play context were identified as well as g, possible solutions for the barriers, and
other pertinent and relevant information.

Enabling Regulations for Triple Play and Open ARIS

In order for the Open ARIS application to functiatilizing the internet, voice, and
broadcast mediums enabling legislation must belaeep According to Justin Rudasingwa of
Rwandatel and Francis Ngabo of the Rwanda Utiliggiatory Authority, the main challenges
to Triple Play remain the lack of a clear broadbanticy that can guide its development and
provide regulatory guidelines take appropriate messto support ICT convergence. VolIP for
example is currently for government use only in ynafrican countries and is illegal for
consumers. According to Mr. Ngabo, the current da@bemunications Law in Rwanda is being
changed to a “very comprehensive ICT Law” withie fdinistry of ICT. This law will address
policy issues at the infrastructure layer, appimatayer and content layers. RURA must also
direct frequency spectrum allocation and managem®eiite fundamental elements to enable fair
access and affordability to ICT and Triple Playvgmss.

Rwanda’s Regulatory NICI 1l Plan, a national fibbackbone project, is being
implemented around the country and will facilitéte impact the development and affordability
of broadband. With an expected completion dateheffirst quarter of 2010, the utilization of
this backbone will be critical to the deploymentTafple Play networks and services for Open
ARIS as all 30 districts will be connected, therebxpanding the systems capability to capture
and disseminate data rapidly. Even with the rotlafithis backbone, it was noted that satellite is
still very important in the provision of Internetaess; therefore convergence legislation would
have to also consider the use of satellite. Rwandalutions to regulatory challenges involve
adopting and harmonizing appropriate public podicd regulatory frameworks; both are seen
as imperative in creating an enabling environmenttiie effective delivery Open ARIS over
Triple Play services.

After meeting with telecommunication representaiue Ghana, it is clearly evident that
Ghana has been making great strides in the telecmmcations regulatory arena. Ghana has
recently established a National TelecommunicatioRslicy that seeks to open the
telecommunications market segments to private, etitnie market forces to establish
conditions favorable to encouraging sector growttl eeorienting the overall market structure.
In an attempt to connect Ghana’s ICT infrastructiorés neighboring countries, the country’s
government plans to make a major investment istdNational Communication Backbone. The
Ministry of Communications will also provide an eopaccess broadband infrastructure and
extend the fiber optic backbone infrastructure te nhorthern parts of the country. Upon
completion, all 10 regional capitals and more tl&nother towns will be linked to the fiber
network. In Uganda, regulatory policy enabling tbi out the National Backbone Infrastructure
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and E-Government Infrastructure (NBI-EGI) Projectass the entire country has will be step in
providing adequate infrastructure for Triple Plagrvces. All of these factors point to the
development of favorable regulatory conditions tlee utilization of Triple Play services and
Open ARIS.

In Kenya for example, the roll-out of Digital brazting in 2012 will help reduce the
impact of weak regulatory agencies on Open ARI$toyiding more efficient spectrum usage,
lower transmission cost and better service offerifoy end users. Regulation must consider low
income rural areas to ensure that digital equiprseatfordable anéKenya continues to maintain
an upward trend in regulatory reform According le Communications Commission of Kenya
(CCK), this reform has led to the enhancement ohmetition has spawned deployment of
innovative products in the market to meet consudegnands. The growth of and expansion in
telecommunications networks has completely tramséar both commercial and individual
communication and opened up untapped areas witfeneconomy. Most importantly, the
coordination across regulatory areas (between bestithg, data services, and
telecommunications) will prove to be important floe use of Open ARIS.

Barriersfor Triple Play and Open ARIS

Triple Play service deployment problems are prilpaslamed on the lack of a strong
regulatory agency, especially regarding intercotioeamegotiations. Another issue has been the
high cost of bandwidth that impacts affordabilifyTeiple Play services and therefore the ability
of Open ARIS to use these services. The cost etoéehmunications is a factor that constrains
the deployment of converged services. Investment®mnvergence infrastructure such a fiber are
very expensive and in some cases cost prohibRwanda’s existing infrastructure networks for
example cannot support convergence due to constratnthe core network level and require
significant investments. Investments in convergenfrastructure are very expensive in Uganda,
Ghana and Kenya as well. In Kenya for example,hilgé cost of extending lines to homes is
major barrier to Triple Play networks with wireleggghnologies like WiMax, Wifi, and dial-up
modems are being deployed more. It is believed ¢haent and future regulatory policies that
will help enable the deployment of Triple Play masver items such as:

* Convergence

» Competition Policy

» Creating confidence in ICT by ensuring securitgjlrence and robustness
* Broadband networks

» Affordable Next Generation (and ALL IP) NetworksGN)

* Privacy and protection of personal data

* ICT and the Environment
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Slow growth in Internet is also a contributor te tdeployment of Triple Play. The slow
growth in Uganda for example is attributed to tvssues (1); from the supply end and
infrastructure end Uganda is plagued with low c#gaand high access costs and (2) on the
other end demand constraints such low content awaseand IT skills are a limiting factor.
These issues must be resolved before an enablwigpement for the effective delivery Open
ARIS over Triple Play services can exist. Otherlleinges preventing the deployment of Open
ARIS include the lack of human resources, bothhentéchnical and policy sides.

Opportunitiesfor ARIS and Triple Play

Open ARIS is currently at version 3.0 which inclsdaitical reporting functionality. When
meeting with AU-IBAR, several key factors to thether development an enhancement of Open
ARIS in Kenya were discussed, some of which relytlmn incorporation and use of emerging
technologies such as Triple Play:

1. Rapid data capture and leveraging Triple Play teldgies and network
infrastructures to facilitate rapid data capturéhatfield level.

2. Enhances connectivity and greater bandwidth foa transfer over mobile
connections

3. Robust knowledge and disease information managenyamg together “One World,
One Health” initiatives and the use of Triple P&yvices

4, In- Country sustainability that lowers the costlata transmission through Triple
Play services

5. Definition of linkages and responsibilities amoraylstakeholders
6. Usability and Value

When speaking with a representative at USAID Kenld Consulting learned that Open
ARIS could play a key role in providing data forcég#on-making important trade decisions.
Currently, the East Africa Community EAPIC systeslugsed to make trade decisions but animal
data is only informally captured, whereas planadatformally captured. It was agreed that an
application like Open ARIS could provide betteredise surveillance at the regional level.
Should Open ARIS be able to leverage Triple Plahielogies appropriately it would result in
the direct improvement of the quality of data tisataptured to make trade decisions. According
to Jeffery Austin a USAID/Kenya representative,ey kocus of the USAID within the EAPIC
program is Risk Assessment and Risk Analysis ireotd put the trade data into context and to
“defend” trade decisions. Looking forward, Open SRiould expand the animal side of Risk
Assessment and Training and well as the abilityafmdly capture accurate animal and disease
data through Triple Play technologies.
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In a written statement to VIA Consulting Group (s&gpendix) Dr. William Mukani, the
Director of Animal Resources for The Ministry of Agulture stressed the importance gaining
access to improved Internet connectivity and hategability to “Integrate all key stakeholders
(MOH, Uganda Wildlife Authority, NGOs, Teaching aRe&search Institutional) in the National
Surveillance systems in order to capture all thevent disease information and to promote the
One World One Health Perspective.” This underscthnescritical nature of Open ARIS and
Triple Play services working hand in hand.

African universities participation in the Africa-@oect EU partnership (www.africa-eu-
partnership.org) program could further the develeptmexpansion and utilization of Open ARIS
in other countries. Efforts within the Africa-CormatdeU partnership focus on capacity building
at all levels —policy and regulatory environmeirt$sastructures, human resources, development
of local content and services. The University olaGé for example is a part of this program that
will look at connecting the world's largest multggbit computer network dedicated to research
and education. This will contribute to bridging bafigital and scientific divides in Africa,
providing the African scientific community with ket access to research and education
resources and peers around the globe through kaoddbapacity on affordable terms. Both
Triple Play services and Open ARIS could very Weslerage this global partnership.

In speaking with Dr. Hery of RARDA in Rwanda, VIAo@sulting Group learned that there
is a desire to collect data at the sector levehibd16 sectors in Rwanda. Hence, the utilization
of converged services such as mobile technologySatdllite-Internet and WiMAX for rapid
data collection in the field are critical. Dr Haalgo pointed out that the ability to quickly proeid
livestock movement data as well as animal diseaser@ak data directly impacts a country’s
ability to manage its import/export balance. Takingp consideration also the existence of
“trading blocs” within Africa that foster enhancemboperation and collaboration among
commodity traders, agricultural investors, andasfructure developers; the global dynamics of
importing, exporting and monitoring food securityrther emphasizing the critical nature of
being able to collect and disseminate data quiakly cost effectively.

As networks and new applications spread, Triple Fi@Africa has the potential to shape the
delivery of government services (education andtheakluded), redefine the way businesses
operate and provide individuals with as yet unimadi information and communication
services. The ability of applications such as OfRIS to effectively utilize Triple Play services
has the potential to play a critical role in thegperity and growth of Africa’s economy. Clear
broadband policy and enabling regulatory guideliaesstherefore critical to Africa’s future and
the expansion of Open ARIS throughout the continent
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Uganda Ministry of Agriculture L etter

MIMISTHY (OF AGRICULTURE,
ANMIMAL INDUSTRY AND FISHERIES
WERSITE: i i el luie poong

QOFFICE OF THE CHEECTOR OF AMIMAL

RESOLURCES.
Ly Pk B 513, ENTEREE
| m iy e pondonet an . ses s e ERAIL : darinfocom oo vy
i 3nbiect plemc quok: Mo THE BEFIBLI CF THRAMDS,
IELEPRIOME:  He g0
FAX: HaaE] - ANHDE,

26th March 2010

Jeff O Streel

1000 Peachtrer Industrial Blvd
Ste, B, PME 371

Suwanes, GA 30024

Dhear Sir,
EE: OPEN ARIS [N UGANDA

The Government of Uganda with support from USAIDY, VIA Consulting Group and
Makcrere University, Faculty of Computing and Information Technology s
implementing an Animal Resource Information System [OpenARIS] This system
which is based al the MNabonal Amimal Discase Dlagnostics and Epidemology
Centre (MADDEC) will facilitate the collection, storage, analysis and dissemination
of animal resource data within the Minetry of Agriculture Animal Industy and
Fisheries,

The HADDEC has received a server to run the Opendrns programme installed with
an internet connection.  In addition, ten pilot districts were identilied to be used
to access Openfris. GPFRS/Edge 3G modems have been procured for & districis
wilh no imiernel connection o provide guick and cheap access 1o the mtermet for
eass of accessing OpenAris through intermet browsers,

By the end of this project in December 2009, the ten pilot districts had not yet
been connected to the system nor had the end users been trained.  Although we
huave been very pleased with the work that VIA has done with Opendrcis alter the
project ended, the Ministry has been constrained with continuify  and
sustainability of the activities of OpenAns,

Comsidering the need for an efficdent and ellective suresillance system o the
country and im wiew of the increased outhbreaks of Transboundary Animal
Dissases, new and remerging zoonotic diseases, the Ministry is reguesting for
additional suppaort to fully establish the Opendris syatem.

The support requested aall specifically be used to underlake the following
activities;
Connect the ten pilot districts to the system and eventually roll out the
technology o all districts in Uganda o ensure eflicient and  effective
infermation dissemination in the whole country.
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arienting the Oeld slall on the new syslerm,

Provigion of beckup in form of rmaintenancs and upgrads of the software,
Constant maintenance of the OpenfAris system with the support of
Makersre University, Facalty of Computing and Information Technology
Improve internet connectivity at the National Animal Dhsease Disgnostics
and Eptdemiolopgy Centre (NADDEC) 10 a higher bandwidih

Integrate all key stakeholders [(Minisiry of Health, Uganda Wildlife
Authority, MNOOs, Teaching asmd Eesearch Instiiutions| in the Maboral
Surveillance systems in order to capture &l the relevant  discase
mlormation and Lo promate the Ome World One Health Perspective.

The Government of Uganda s commitied to the Opendris initiative and has
procured computers for additional districts. We will aleo sstablish communication
with the Ministry of Local Government o stratepze about the mstituticnalization
of Opendrls throughout the couniry.

This suppori will enhance eacly detection amd reporting of animal diseases,
improve information sharing of TADs and zoonotic  discases  and cnakble
Cowernament to gndertake riek analvsis and assessment of mow and remerging
animal discases

Best regards,
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Ghana National Communications Authority M eeting Notice

26 March, 2010

The above mentioned subject refers,

You are hereby invited o attend a meeting of the National Digital Broadeasting
Migration Technical Committee scheduled for Toesday, 30¢% March, 2000 at
the Flesta Royale Hotel, Deorvalu, Acera, at 9900w

The meeting will consider reports from the following sub-committess:
% Consumer Affsirs / Pobliz Belations sub-commiiiee
% Economics sub-committes
% Policy & Regulatery sub-committes
% Technical sub-committes

Tha rameet feeee ansmbh sl semrmemiftans 2=l e samd #n grmss amn aee = e Tl e data
LIS B L SO Al suo-olilifialics Sadan o TN UF YW ¥oa Choai, [l U LS
meelng.

Please endeavour to atternd.

Tours faithially,

1. Major [Rtd.) Emmanuge] Chausu-Adansi, Nationol Commauniogfions
Auethoority (NCA)

2 Mr. Henry Kanor, National Communications Authoriiy [IVCA)

3. Mr. Issah Yahsys, Ministry of Communications (Mol

4. Mr. Emmanue] Oforl, Minietry of Commenications |Mal)

Ist Rangoass Closs, F, Ok Bow T 19 Farl: w2050 20-TFRa XL TTIT00 Fane wX1-TEREH
anmpmenbs, A ETA E-3d AL neotahana cum
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12,

I3
I4.

I5
16,
17
18.
19.
20,
21.

23,
24,
25,

Mr. Kennedy Osei, Ministry of Communications (MaoC)

Ms. Hawa Yakubu, Ministry of Communications (MoC)

Mr. G. B. L. Suls, Ministry of information (Mol)

Ma. Yvonne Quansah, Ministry of Finance & Economic Planning (MoFEP)
Mr, Emmanuel Adisi, Ministry of Trade & Industry (MoTl)

Mr. Augustus Ken Kweku Eshun, Miustry of Envronment, Scence &
Technology (MaEST]

Mr. Bruce MacLean, Ministry of Local Government & Rural Development
[MoLGRO)

Mr. Alex Bannerman, Natioral Meda Commission [NMC)

Mr. Oscar Nchor, Ghana Broadoasting Corporation ¥ D ﬂ'hh'",]h-;‘:; 'EI;‘E nET
Chief Crystal Djirakor, Ghanea Independent Broadoasters Associalion
(GIBA}

Mr. K. Kofi Nyantalod, TV3

Mr. Ewaw Ansah, TV Africa

Mr. John K. Agbosege, Customs Excise and Preventive Service (CEFS)
Mr. J. K. Baiden, Ghana Standards Board (GSB]

Mr. Ebenezer Appah-Sampong, Enwronmental Protection Agency (EPA)
Ing. Dr. Adam [, Imoro, Ghana Institution af Engineers (GhIE]

Dr. Prosper K. Ashilievi, Ghana Telecom University College 1GTUC)

Mr. Stanley Opolou, National Film and Telewision Institute (NAFTH

Mr. Frank K. Boachie, University of Ghana (UG), Legon

Dr, Kwasi Diawuo, Kuwame Nkrumah University of Science & Technology
Mr. Wilson Arthur, Skyy Digital TV, Abelembkpe

Ce.: Director General, NCA
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All Directors, NCA
Secretariat of DHEA



