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EXECUTIVE SUMMARY

The following report provides comprehensive outdutsn a pro-poor ICT research
project that was conducted in the East Africa negiocluding Kenya, Tanzania,
Uganda and Rwanda. This research with its advooatgtive is supported by the
United Nations Development Program. It aims at esipy the concrete potential of a
few emerging policy and implementation options thmght be effectively deployed
to address some of the current network and acassdgpending upon the particular

national and institutional contexts. These include:

= Open access approachés building and financing infrastructuréhat could
be used to address gaps in network infrastructndeleverage new business
and development models to reduce costs of rollugbackhaul connectivity
from major cities to rural areas where market icefhcies prevent telecom

operators and service providers from deploying.

= New models of network ownership and managemertteat@ammunity level
e.g. community-driven infrastructure that can expancess and contribute to
network infrastructure development from the growpdas well as strengthen

local development and scaling-up of community-driv@tiatives.

The research is one component of a program thdteisg supported within the
context of UNDP’s programmatic focus amaking ICT work for the pooit aims to

contribute to the identification and codificatiori evidence-based ICT4D policy
options and to strengthen advocacy and capacidregdiicy change to leverage such

options. More specifically, it intends to:

1. review current ICT Policy and Poverty eradicatstrategies with a focus on those

policies and strategies that target grass root aamitras in under-served areas;

2. facilitate/stimulate Forums for discussion andaweness campaign targeting
decision makers, donor community, local communibd dCT based service
providers around the issues of network and marlegt @ specific locations

mainly in rural areas;

3. propose policy and regulatory changes that migbsitively impact the
development and expansion of community-owned nédsvtirrough partnerships

with various stakeholders and a great emphasisnderatanding of local context,
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capacity building, and integrating ICT at localééto catalyze local development

strategies.

In the case of Rwanda, a Needs Assessment studyavakicted in Nyamata, the
main town of Bugesera District, in the Eastern gagiat about 40 kms from the
capital Kigali. The location was selected for a @mof reasons; the place is known
as one of the poorest areas in the country, edlyedize to drought and subsequent
famine. In addition, the location has suffered selyefrom the various civil wars that
took place in Rwanda, particularly the 1994 genecithe population in Nyamata is
about 50,000 (2002 Census). Since 2003, the dissia whole, and Nyamata town in
particular has seen an increase of social and ewugraxtivities aiming at alleviating
poverty in the area. The major activities include testablishment of farmers’
cooperatives, women associations in support ofas@ativities, and micro finance
and micro credit institutions. As an example, thretfGrameen village phone was
created in Nyamata and the Millennium village, tingt of its kind in the country, is

established in the mentioned area as well.

The location has a great coverage of GSM basedonlkefvovided by MTN and other
telecommunication infrastructure projects are bepignned to expand network
coverage in the country at large and the Nyamata ar particular. With the new
administrative reform expected to provide more powdocal governments and great
participation of the community in the decision nmaki there is great potential to

integrate the community driven network model atldevel provided that:

the regulatory framework supports such an undertpkn terms of issuing
licenses for community owned wireless local loogwmek and assisting in

mobilizing resources for startup investment;
* dominant telecom operators provide backhaul comrcat a reasonable cost;
« alternative energy is used in the area where pebdictricity is not available;

« last but not least, a business/governance modesthiz local context is designed

to meet minimum requirements for sustainability.
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|. Introduction

Rwanda is a country that has come remarkably farnelatively short period of time.

Despite a very recent history of war and genocid¢ aggravated the already rising
levels of poverty and inequality, the country masi§ considerable macro-economic
and political stability. However, development ckaljes remain. The economy
remains a largely subsistence-based and the agrialusector faces land pressure and

productivity challenges.

The country is heavily dependent on aid. Priothi 1994 war and genocide, Rwanda
received USD 300-350 million external assistancenuailty. The two years
immediately after the genocide saw this assistaime to USD 700 million in
emergency and reconstruction aid. From 1998 to 20®&%e figures dropped back to
the pre-genocide levels, most of the assistanggglmérected to development. Today,
aid is equivalent to 69 percent of total governnggr@nding.

Rwanda, like many African countries, has embarke@m ICT development strategy,
which will be discussed in detail in this reportvéda has envisioned its economy
becoming middle income by the year 2020 throughsfiaaming the economy from
being predominantly agricultural to one that iomhation-rich and knowledge-based.
The GoR has decided to use ICT as one of toolsdorthis developmental goal. The
vision document has been made operational throbhghnational policy document
widely known as the National Information Communigatinfrastructure Plan [NICI

1 (2001-2005)]. Rwanda is currently implementingNIl (2006-2010).

The country has gone through major economic refoneisiding telecommunications
ones that aimed at increasing the competitivenkfiseadelecommunications industry
and attracting foreign investment. Amongst thosdornes, there was the
establishment of an independent regulatory bodywknas the Rwanda Ultility
Regulatory Agency (RURA). The main mission of RUR# to promote fair

competition, improve quality of services, createeamabling environment to attract
investors and more important ensure the provisibrsesvices to all citizens in
accordance to the Universal Access obligations bgt the International

Telecommunication Union.
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Despite a high level political commitment to takeéTl development forward as a
priority area, the current trend in the sector'sedlepment reveals several gaps that
need to be addressed if the country expects majorms within the coming 20 years.
Those gaps are related to the issues of accesxltaffordability of ICT services in
addition to weak institutional capacity and indida arrangement structural
challenges. Meanwhile in order to address thoses,gapnumber of programs and
projects are underway within the National Inforraatiand Communication
Infrastructure Plan (NICI Il Plan) framework. Thogegrams and projects focus on
increasing network access around and outside thatrgoover satellite and fiber
technologies, increasing the efficiency of governingervice provisions through a
variety of programs, and establishing applicationsupport of good governance and
poverty eradication as a whole with a special &ttento the development and
transformation of the rural communities through akdeption and usage of ICT.

This report is structured into four sections, imdhg the current introduction.

Section 1l discusses policies and strategies in rRRl@awith respect to rural
development and poverty reduction including an sssent of current approaches to

development and the role of ICTs.

Section Il discusses Community-driven ICT enabtexelopment: An lllustration
case. It further outlines the local profile, deystent needs and ICT activities in

Nyamata, District of Bugesera.

Section IV presents and discusses particularly ways forward including an
illustration of a technical setup of a communitivdn networkas well as regulatory

incentives to support deployment of the CONs arounthe country.

The meaning of poverty in Rwanda presents a maigdisional character as well as a
reflection of its past. It is a situation wherebpexrson, a woman or a man is facing a
complex inter-linkage of problems that cannot bsoleed. The poor does not have
enough land, income or resources and have littleooaccess to basic needs (GoR
2002a:13). About 63 percent of the population liseow the poverty line and earn

one US dollar per day in average.

Though seemingly general, this definition of poyent Rwanda is consistent with the

generic classification of poverty, which is thrddf¢rownsend 1993).

The first category is income or consumption poveriyich is characterized by
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rigorous measurement (Rowntree 1901, Orshansky)19&8der this category, a
person is considered as poor if his/her income amsemption falls below a
determinate threshold. A survey conducted in 198Br &he tragic genocide in
Rwanda showed that the level of poverty was 77%wbel dollar day poverty line
(World Bank 1995). In 2002, a Household Budget Surestimated poverty to be
60.3% below a poverty line of RWF 64,000 consumptio 2001 prices (GoR
2002b).

The second category is the basic needs approade(&t 1982, ILO 1980s). This is

where a person is considered poor if he/she casru#ss a set of needs considered
basic for survival. In Rwanda it has translatea ipbor access to services (health,
education, etc.) and a resultant low quality a,lthus defining a poor person. Table 1

below presents some indicators of poverty in theRdan context.

Table 1: Indicators of Poverty

Life Expectancy 49 years
Maternal mortality per 100 000 births 810
Infant mortality per 1,000 (proportion who die befdirst birthday) 107
Child mortality per 1,000 (proportion who die befdth birthday) 198
HIV prevalence (15-49 years) 13.7

Net primary enrolment (proportion of children ofhsol going age 73.3

going to school)

Gross secondary enrolment 10.2
Net secondary enrolment 6.0
Adult literacy (> 15years) 52,36 %
Rate of access to curative service (new casesgusolp per year) 0.26

The third category is human poverty and deprivat@ownsend 1987). This
definition presents poverty as not being aboutnameoconsumption or access to basic
needs but about lack of choice and low capabil®en 1985, UNDP 1990). In
Rwanda, groups that are afflicted by various foohBuman poverty and deprivation
include women heading households, orphans, the ploged and powerless women
and men whose conditions were aggravated by wamgandcide (GoR 2002c). The
Human Development Index is below .0.5. In 2002asW.431 (HDR 2004). It ranked
164" in among 172 countries of the world or the eightuman poverty in the world.

The incidence of poverty in Rwanda (HCI) was estadao be 45.7 in 1985, 72.4 in
1995, and 64.1 in 2000 (PRSP 2002). Today it isnestd to be 60.4. The most
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recent survey (HCLS 2002) shows that the gap betviee poor and non-poor may
be widening. While the Gini-coefficient was 0.29 1885, it is estimated at 0.45
today. The present distribution shows that 60 gert of the population account for
20% of the consumption expenditure and 10% mobibré/ 50 per cent of the

consumption expenditure.

[I: Taking Development and ICT to Communities: Assassment of Current

Approaches

[I.1. Major National Policies and Strategies to Corbat Poverty

The major policy guidelines to support poverty @&ation include the Vision 2020
and the Poverty Reduction Strategy Paper whichsirseécond phase is know as the
Economic Development and Poverty Reduction Strai@&jyPRS) combining the
Marco and Micro social and economic developmenatasgies. In addition, the
country’s major Policy implementation frameworkgeared towards achieving the
Millennium Development Goals by 2015 with specifargets including level of

educational enroliment as well as access to heattfor the general population.

[1.1.1 Vision 2020

The vision 2020 document outlines government grexiby the year 2020. Its major
aspiration is to transform Rwanda’s economy intaiddle income country with per
capita income rising from USD 290 to USD 900, reqgi an annual growth rate of at
least 7%. In order to achieve this, the Visiortestghat Rwanda must, in the short
run, ensure macro economic stability and wealtlatoye to reduce aid dependency.
In the medium term, the government’s goal is tongfarm the economy from a
largely agricultural one to a knowledge-based eoonavhile in the long run the goal
iIs to create a middle-class and to foster entreqpneship capable of delivering a
“modern, strong and united nation, proud of itsdlamental values, political stable

and without discrimination against its citizens.”
The Vision revolves around six key pillars;
» Reconstruction of the nation and its social cap@aichored on good
governance, underpinned by a capable state;

» Transformation of agriculture into a productiveginivalue, market-oriented
sector with forward linkages to other sectors;

» Development of an effective private sector speatbeaby competitiveness

and entrepreneurship;
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» Comprehensive human resource development encomgassication, health
and ICT skills aimed at public sector, private se@nd civil society. To be

integrated with demographic, health and gendeegssu

» Infrastructural development, entailing improvednsport links, energy and

water supplies and ICT networks;

» Promotion of regional economic integration and @apon.
[1.1.2. The Poverty Reduction Strategy Paper (PRSP)

Rwanda launched its first poverty reduction strat@@RSP 1) in 2002. Based on
Rwanda’s development challenges, the PRSP is jutlgdok broadly satisfactory
drawing on four major quantitative surveys: The sehold living conditions survey
(EICV) in 2001, the Demographic and Health Condsicsurvey (DHS) in 2000, the
Core Welfare Indicators Questionnaire (CWIQ) in 2Gthd the Public Expenditure

Tracking Survey in 2001 and several other partioiyaprocesses.

The PRSP identifies six priority areas in ordeingbortance:

Rural development and agricultural transformation;
Human development;

Economic infrastructure;

Governance;

Private sector development;

vV V V V VYV V

Institutional capacity building;

11.1.3. The Place of ICTs in the PRSP

The government of Rwanda recognises the role tifatrhation and Communication
Technologies (ICTs) can play in accelerating s@@onomic development towards
information and knowledge based economy (MINECORXN02). The exact roles

that ICTs can play are clearly articulated in tiRSP.

ICTs are an important tool that can be used toldpuhe service and manufacturing
sectors in order to transform the economy. Stremgtty their use would result in the

re-establishment of Rwanda as a regional tradesarice centre that it once was.

Commercial and information and communication tetbgywservices are identified as
one way to diversify Rwanda’s exports from primagmmodities to new engines
growth, building on the use of English as an enmgrgnternational language for trade

and technology and her regional position whichhe past was an important centre
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for re-exports.

In the education sector, providing quality eduaafior all (EFA) is first priority with
the provision of training in ICTs being given smdocus especially in secondary
schools as well as better access to ICTs by femadles teaching of Science and
technology, research, ICT and GIS are -consideredciar for economic
transformation and globalisation. Building an enaplenvironment for private sector
development is a key component of the PRSP. Théeemmgmtation of an ICT strategy

in the service sector is one of the important skesomoting the private sector.

The government of Rwanda is currently developirgy 9econd generation PRSP,
known as the Economic Development and Poverty ReduStrategy (EDPRS). It is
expected to be finalised and launched in June 20G¥ represents the country’s
comprehensive development agenda, ensuring prog@sss the productive and
social sectors. Similar to the PRSP1, the EDPR&s@n the Vision 2020 and is
presented more as an operation tool supporteddhrdatailed sector strategic plans.
In the development of the EDPRS, ICTs clearly femio one of the themes, (Theme
1) on “Economic growth, private sector developmeahd infrastructure”
(MINECOFIN, 2005).

[I.2 The Main Instruments Developed for ICTs, to Erable and Facilitate

Development of Rwanda in General and the Rural Aresiin Particular

[1.2.1 Background and Current Status

Telecommunication services in Rwanda were mainbyvipled by one fixed and one
mobile company namely Rwandatel and MTN RwandatelR005, Rwandatel was
privatized and was taken by TERRACOM an Internetise Provider. At the same
time the Rwanda Government has through RURA, issaethobile license to
TERRACOM and a fixed license to MTN RWANDACELL. Thellowing lays down

the current services offered by each telecommupicabmpany in RWANDA.

=> Terracom - Rwandatel Was formerly an incumbent fixed line operator
RWANDATEL, since 1993. Currently it is offering boimobile and fixed line and

Internet services. It is an American base comphatyis laying fibre optics across the
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country and installed wireless internet in manyostt and communities. Currently is

rolling a nationwide CDMA net work.

=> MTN Rwandacell: Mainly deals with the supply of the mobile seescand is

now currently offering internet services via itdl gdone network (GPRS) and is busy

rolling out wireless broadband data services thinolMgire Max technology. The

company is in the process to rollout fiber optiewak around the City of Kigali as

well as a link from Kigali to Gatuna, at Ugandarrd®y. The fiber network project is

expected to be completed by December 2007.

=> ARTEL : Provides satellite communication network (VSAT)the rural areas

since 2002. It has also deployed 250 VSAT’s ackRwsanda. The company will soon

move into Internet services particularly provisioh high bandwidth capacity to

various public institutions as well as low incomgamizations around the country

through the Karisimbi project.

Table 2 ICT Policy Highlights as of 2007

Telecoms | Policy

services

Fixed lines | - Rwandatel/ Terracom is the majordeie operator in Rwanda providing voice
telephony and Internet services. MTN Rwandacelse licensed to offer fixed line
services though it is not operational yet
- Artel is a private telecom company with fixedefghony via satellite mainly in remot
areas

Mobile - MTN-Rwandacell is the main private cell phone pamy established in 1998.

Services In October 2005, mobile license was awarded toabem and now offer mobile servic

Internet - Rwandatel/Terracom is the major Internet Provid€hree others are: MT]

service Rwandacell, Artel (issued a Voice and Internet @fmer licence for under-service

Providers | areas) and ISPA, small ISP launched in 2005 fogusim corporate wireles
connectivity. Two academic institutions have frenses to provide internet servig
over VSAT for academic and research purposes.

Cyber - 500 Cyber cafes are estimated to be operatiarthkei Country with 75% in the

cafes & Capital Kigali. There is no license required to ige a cyber café.

Communit | - Community Centers are being deployed in rematasaand are supported by both

! Karisimbi is High Mountain in the northern partRivanda. A high Mast has been established to
facilitate deployment of communication facilities @&s to access remote areas and beyond. The project
is to start in the near future and will offer aiety of services including Internet, Radio, TVs and

others.
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y Centers Gov. and International Organizations

=

Call Centre| - MTN-Rwandacell and Electrogaz , the power comgzame the call centers for thei
services won customers. In addition, Business Communic&afiervice (BCS) has a call centre
business which is used to service Tuvugane andxibusiness as internal clients. It ig

looking for other companies locally to develop atomer portfolio for the call centre

VSAT - 20 Broadband VSATSs are operational in Rwaadaed mainly by international
organizations, ISPs and Higher Educational Insbiigt License fee is USD 5525 per
year plus 15% of the monthly satellite segment fee

- Around 400 Narrowband VSATSs are deployed by Airi¢he country side

VolP - VolIP is not legal. The current duopoly lises allow MTN and Terracom to use and

offer VoIP services as their licenses are all-enzassing. However the legalization of

VoIP by the regulator is at the preliminary stage.

[1.2.2. Institutional Arrangement

The key public institutions in the ICT sector in Rwda to support its development

are

Minifra : This is the Government ministry in charge of ¢el@munication, known as
the ministry of infrastructure. Its main priorityy i2006 has been to review the

telecommunications law of 2001.

Rwanda Utility Regulatory Agency (RURA): Started to operate in January 2003. Its
main objective was to regulate services that sufgdgcommunication networks and /

or services, Energy, Transport, Communications\&@adte management.

The RURA Board's activities in ICT have been assmd with issuing radio
communications and telecommunications licensesffstaregulations as well as
analysis of the interconnection between MTN RWANDAC and RWANDATEL.

This board played a mediator's role as to help twe operators to find an
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intermediate solution to that problem. In additidhe board decided that each

operator shall contribute 2% of its turnover tovgttoe Universal Access fund (UAF).

RURA has an alarming problem of lack of human capdo be able to execute its
mandate. It's worth mentioning that for the last h2nths it had only one person
working on telecommunications issues. It needs nstabed man power from all

fields of expertise.

Rwanda Information Technology Authority (RITA): Established to serve as a
national coordinator of structures and bodies tppsu the development and the
implementation of the NICI Plans. It has a respaitisi for coordinating other ICT

initiatives and projects that aim at achieving tnain objective of transforming

Rwanda into an information rich society.

In view of the above therefore, Rwanda is deterdhitee succeed through its firm

decision to use ICT as a tool to achieve its dewekntal goals. The open
telecommunication market being developed, the esiphan taking a proactive

approach to developing trade relationships andngurng effective participation in

regional and multilateral organizations and its ISiflategic plan leave no doubt that
there is a very bright future and a hope that thdedying core goals shall be
achieved.

[1.3 Government Economic Perspectives of the ICT S¢or in Rwanda

The ICT sector as a whole is seen in Rwanda asngmes to support economic
growth. The government of Rwanda has embarked wseraes of policies and
regulatory changes in the ICT sector with the hityag the country will take the lead
in reversing the traditional trends of agricultub@Elsed economy to a service-based

economy within the coming 20 years.

The ICT-2020 policy sets out the orientation of tBevernment’s ICT Policy and
Strategies within context of the GoR’s broad sagonomic development objectives
within the Vision 2020 time frame of 20 years. TBevernment in formulating its
ICT-2020 Policy is guided by the principle thaRifvanda is to take full advantage of
the opportunities of the information age and devebp vibrant multi-sectoral
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information and knowledge economy, it should noaasation be just a consumer of

ICT goods and services but also a producer andafesteof the technology.

The GoR believes that development of a local IC@dpction industry and service
sector is as equally important as the deploymexglogation and utilization of the
technology to support the activities of varioustges of the economy and society.
The GoR as part of its ICT policy and strategy heréfore fully committed to
simultaneously pursue both ICT exploitation anddpiagion policy which involves
the utilization and exploitation of ICTs to supptiré delivery of government services
and the activities of various sectors of the econam well as the production,
development and delivery of ICT products and sewice. towards the development

and promotion of an ICT industry and service sector

The GoR will implement this ICT Policy over a petiof twenty years (up to 2020)
through the implementation of five-year NICI Plangour phases. The 1st, 2nd and
3rd NICI Plans will focus on laying emphasis on theloitation and utilization of
ICT products and services to support the delivedrngavernment services and the
activities of various sectors of the economy. Ttle MICI Plan puts emphasis on the
production, development and delivery of ICT produand services. Each of the NICI
Plans will therefore have elements of ICT utilipatiand exploitation as well ICT
production and development. But the 1st, 2nd add\B€I Plans will be designed to
lay emphasis on programs, projects and initiatived promote the utilization and
exploitation of ICTs in the society and economyhwthe 4th NICI Plan laying
emphasis on programs, projects and initiatives etay at accelerating the
development of the ICT Production Sector to faatiéit the development and

production of ICT goods and services for the domoestd the export market.

[1.4. Development of the Rwandan Information Societ and Economy

The adoption of the socio-economic developmentcgah respect to the ICT-2020
policy framework will facilitate the process towarthe realization of the Missions of

the Vision for Rwanda to develop Rwandan’s InfoioratSociety and Economy. The

GoR is therefore fully committed to implementingsthntegrated socio-economic
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development and ICT policy within the context oé tiision for Rwanda to by the

year 2020 to transform Rwanda’s predominantly agftical economy intg:

* A high income economy dominated by the tradingdi products and services;

* An economy characterized by a large commercialiseisector with a reasonably

large and vibrant, ICT service sub- sector and sirgu

* An economy in which the majority of the working pbgtion are either directly or

indirectly involved in information and communicat®related activities;

* An economy in which a reasonable large proportibthe population has access

to information and communications technology pragamnd services.

Table 3: Socio Economic Performance of Telecommuation Sector in Rwanda

Socio Economic Indicators | 2003 (Rwf) 2004 Rwf) 2005 (Rwf) 2006 (Rwf)
1. Total Investment 3,723,085,0002,306,143,000 5,665,153,000 5,026,461,00(
2. Annual revenue 15,663,469,0020,056,201,000 18,812,518,000 33,144,313,00(

3. Taxes 3,735,804,213 6,512,211,986 6,607,008,574 9,121,399,46§
4. Direct job creation 128 131 145 152
5. Indirect job creation 1450 2600 3560 5820
6. Universal Access Fund 171,774,695 166,202,864 295,344,085

Source: Desk Research: Data collected from telempenators and RURA; US$d 1 equal to Rwf 545

[1.4.1. Access to and Affordability of ICT Services

The availability of essential services like thes# imvolve access and affordability

issues which are intertwined. The later focusethemavailability of services with the

price or tariff factored in, while the former looks the availability of these services

due to other factors other than the prices. Thdiae will discuss these issues in

detail.

2 Information Available Onlinehttp://www.rita.gov.rw/laws/ict policy.html
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[1.4.1.1 Access Issues

11.4.1.1.1 Mobile and Fixed

The main telecommunications services currentlylalglg in Rwanda are limited to

mobile as the major one, fixed and the Internet.hil®Vthe fixed services have

declined over the past ten years, mobile serviee® lgrown rapidly from its launch
in 1998 with an annual subscriber growth rate o%30ntil 2004. Since then, the

annual growth rate had decreased to reach 10%npemawhile the total number of

mobile subscribers is still very low at 3%, oneled lowest in the region.

The issuance of a second mobile license in 2005expscted to increase the rate of

mobile subscribers by bringing competition betwé® two mobile operators, MTN

and Terracom — Rwandatel. Despite its very competjirice, Terracom — Rwandatel

mobile services have not yet taken off. Only a feausands subscribers have been

recorded since May 2006 when the company laundsedeiw mobile services over
CDMA technology.

Table 4: Increase in the number of Mobile and Fixexdibscribers

Company Service 2001 | 2002 2003 2004 2005 2006
Rwandatel | Fixed Lines 21,458, 25,105| 25,565| 22,972 23,903
Public 3,933
Telephones
MTN Mobile 44,117 82,391 97,261| 137,271 219,657 303,612
Rwandacell| Lines
Public 1,457 3500 5000
Mobile
phones
ARTEL 0 60 304 452 490
TOTAL 65,575| 107,556| 123,130| 166,085| 244,050

Source: RURAANnnual Report 2004 and Desk research

Tele density is estimated at 2.09 per 100 people;
For the fixed network: 0.3 per 100;
For the mobile network: 2.9 per100.

11.4.1.1.2 Internet and Data Market
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The demand for data services as a whole and tem#ttin particular has grown over
the past few years and is expected to be evenbayge the coming years with the
implementation of the second NICI Plan II that iscdsing on e-Government
applications as well as Network Infrastructure depment. The major operators
including MTN and Terracom-Rwandatel are all invemvin developing national
infrastructure backbone over fiber optic, Wi Maxda@DMA technologies. In terms
of subscriber’s growth, individual subscribers hawa yet taken off considerably
despite the number of technological options asrredteses to traditional dial up
subscriptions over cooper that has shown its ltomadue to the shortage of fixed

land lines.

Interesting to note is the fact that the demandnfindividual users has moved to
wireless for those that can afford to acquire lpptoTwo main technologies are
currently available: EVDO over CDMA, provided byrfacom-Rwandatel and GPRS
provided by MTN. The total number of wireless sulimrs from both providers is
estimated at 2000 with an increased advantage db(edue to its high capacity
bandwidth compare to GPRS even though the mongelysf a bit high.

The major Internet user increase is coming fronlipw@tcess such as cyber cafes and
Telecenters. Cyber cafes have got a great suacdbke imajor cities and semi urban
areas. The total number of cyber cafes is estimatesD0 with a great number in
Kigali, the capital of Rwanda. The lower averagédydaccess rate is 10 (semi rural

area) while the highest average daily accesss4#i8.i

The national network coverage as far as Data ¢rafficoncerned has grown up
rapidly over the last two years with the establishinof Terracom as a new Internet
service provider in 2004. The company has made enelous effort in terms of
building high-capacity network infrastructure arduhe capital city, Kigali as well as
from Kigali to Butare , the University city in treuthern province — at approximately
130 km from Kigali. After the acquisition of Rwartdh over the privatization,
Terracom has built a CDMA network on top of exigtRwandatel network facilities
around the country and is now offering Internet andbile services over CDMA
technology mainly in Kigali city and major urbareas.

After the issuance of a new license to provide daevices, MTN Rwandacell is

currently involved in building a data network irdtaucture since the mid of 2006.
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The first Internet service that MTN started witithe GPRS whereby users can access
either through Mobile phones or through laptop coteps. The GPRS has so far
shown its limitation due to limited bandwidth — nmaxm bandwidth is 148 kbps -
despite the availability of access over MTN netwoodkverageMTN is also offering
Wi Max technology targeting corporate customerse fjor network infrastructure
development is due to happen in the coming twohteet years with a variety of
projects on board such as the Electrogaz Fibec qqbtject, a New Artel project to
expand connectivity through the Karisimbi Mast &ngg government institutions as

well as lower income segments such as the rural are

As far as the International Bandwidth is concernibe, country is still relying on
satellite connectivity. The private sector has Iigainvested in international
bandwidth within the last three years due to higimdnd of Internet access from
government institutions - central government, Etiocaand Health sectors are the
major institutions requiring high bandwidth capgclh addition, with the increase of
public access points either cyber cafés or Teléecgnthe need for high bandwidth
for public access is becoming a big challenge a6 ase opportunities for major
telecommunications companies. The following talbleves the increase of bandwidth

over the last three years.

Table 5: Increase of International bandwidth fromperators’ perspective

Company 2004 (Mbps) | 2005 (Mbps) | 2006 (Mbps)
RWANDATEL — TERRACOM | 8 16 52

MTN Rwandacell 2 4 5.5

ARTEL — New ARTEL 2.5 2.5 2.5 (50 projected by €&®)
ISPA * * 3

TOTAL 12.5 22.5 63

Source: Desk Research — Data from Telecom OperatorRURA * ISPA was launched in 2006

Table 6: Increase in the number of Internet Subssers

Company 2001 2002 2003 2004 2005 2006
RWANDATEL 1,482 2,047 2,378 2,497 2,484 350
MEDIAPOST 0 0 114 130 * *
ARTEL 0 0 12 28 28 37
TERRACOM 0 0 0 220 o 5,200
MTN Rwandacell 0 0 0 0 0 1,200
TOTAL 1482 2047 2504 2875 2,512 6,787

Page 19



SourceRURA Annual Report 2004 and Desk research

* No longer in operation as an ISP; ** No data #afale for Terracom in 2005

Subscribers and users are not necessarily the gange For example, a subscriber
has a formal relationship with an operator likeoattact or an account. There may be
any number of users under a subscriber's accod. Internet café may be one
subscription. There may be dozens of people wieotlis café. In 2000 there were
only 5000 Internet users with one Internet seryicevider, Rwandatel. By 2004 the

number of Internet users had increased from 50@0réported 25000.

The use of the Internet for educational purposesuisently limited to the higher
learning institutions such as the National Univgrssf Rwanda (NUR), Kigali
Institute of Science and Technology (KIST), the &ignstitute of Education (KIE)
and the Kigali Health Institute. Computers and ltiternet remain under-used in the
school system. While many schools now have comgputeost schools have no
reliable electricity or telephones. The GoR stat®grovide telephone and internet

connectivity in 2004. Access to electricity remaangroblem.

11.4.1.2 Universal Access

Several policies have been adopted by the GoR tguren access to

telecommunications facilities in underprivilegeceas. On that note, a Presidential
order says each operator has to pay 2% of themowar, exclusive of taxes and
interconnect fees to create a fund to be usedrinest rural areas. In addition there is

a certain percentage to be allocated from the gowent annual budget

The GoR is looking at decreasing the average distama public phone from 15 to 3
kms within a period of the five coming years. Irdéin, the GoR has decided that all
ICT equipment (including electrical equipment/Gexters, solar panels) be exempted
from Import taxes. This is all aimed at increasl@J usage and more importantly
reducing the cost of ICT related activities, hemzeasing the affordability of these

essential services as we move into becoming arhi@Ifor the region.

Looking further at the initiatives made to addréss challenge of rural connectivity, a
company called BCS runs a GSM public payphone nétwalled Tuvugane (Let’s
Talk), launched in April 2004.. It was establisiveith the main objective of bringing
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mobile communication to rural communities. It offgrer second billing. This project
became more successful than anticipated in termsvehues collected as depicted in
the table below. it has over 4,000 payphones. {shairtime from MTN and the
revenue is split as follows; Phone partner: 20%SBT3% and MTN: 67%.

Figure 1: Tuvugane deployment Vs expectations
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SourceDesk Research — Data from BCS Company

According to the distribution manager of MTN Rwaoelg 90% of the revenue
collected is from Kigali city, basically implyindhat the main objective of bridging
the digital divide has not been achieved. Howeherd are other initiatives in the
pipe line to address this issue, for instance M$Nhiroducing a project called the
“Village Phone” together with the Grameen Foundatichich is to focus on the rural

areas only.
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11.4.1.3 Affordability Issues

Table 7: Affordability of ICT Services

States (US$)

- Low-Income Sub-Saharan
Affordability Rwanda :
Group Africa
2000 | 2004 | 2004 2004
Basket for fixed line (US$ per month)
_ _ 8.4 79 | 6.6 8.5
residential
Basket for Mobiles (US$ per month 24/811.6 13.5
Basket for internet (US$ per month 66.815.5 54.8
Price, 3 minute call to the United
11.23] 2.45 | 1.95 2.43

SourceWorld Bank ICT at a Glance

11.4.1.3.1. World Bank Figure

To test the effect of lack of controls on pricdse World Bank ICT at a Glance

affordability data is tested against the figuresdther parts of Africa and the down
from US$ 8.4 to $ 7.9, placing it 19.6 percent abthe Low-Income Country Group
average of US$ 6.6 but below the Sub-Saharan AfriRegion level of US$ 8.5. For
Mobiles the Rwanda Basket was US$ 24.8 per moritB, gercent above the Low-
Income Country Group average of US$ 11.6 and thep@&4ent above the Sub-
Saharan African Region level of US$ 13.5. A simpattern existed for the internet

where Rwanda was at USD 66.8 per month 47 perdceneathe low-income country
group average of US$ 45.5 and 22 percent abovetiieSaharan African Region

level of US$ 54.8.
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Table 8: Selected Tariffs Rwanda

Prepaid Mobile | Prepaid Mobile to | Prepaid Mobile to
to MTN 3 Minute | Nairobi 3 minute Fixed 3 minute

MTN Peak 417 885 417

MTN Off Peak 354 885 354

Terracom "illimité" 264 1125 264

Terrcom Mobile 270 1125 270

Artel 360 1140 360

SourceMTN (web site) , Terracom (web site), Artel (intew)

For a 3 minute call to the United States there avasamatic fall in prices between
2000 and 2004. The price fell by 78 percent antbis comparable with the prices in
the Low-Income Group, US$ 2.45 compared with US#5 126 percent above) and
virtually equivalent to the Sub-Saharan level of $U&43. The absence of price
controls has not prevented the prices of callh®WsS falling by 78 percent. Fixed
line charges have fallen, by six percent placingnthust above the Low-Income
Group average and just below the Sub-Saharan AeerBige table contained no
prices for the internet in 2000. In 2004, interpetes in Rwanda were well above the
average for both of the other groups. Howeverhitudd be noted that prices in

Rwanda have fallen since 2004, but this has prgtizd®n true elsewhere too.

11.4.1.3.2 Advertised Tariffs

Prices were not a primary focus of the study. I mot bee possible to do a
comprehensive analysis. Also, working from publdhariffs it is possible that only
the combination of prices most favorable to theamer have been listed. However,
it is possible to discern some clues as to theegfies of the respective companies. As
with the inter-country analysis later in the repattention is focused on the all
important mobile sector. Each company’s suppli¢drimation determined the cost of
a three minute call to MTN (the dominant operatathv@0 percent of subscribers), a
three minute prepaid mobile call to Nairobi and miBute call from a prepaid mobile

to a fixed telephone.
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[I.5. Gaps to Be Addressed as Emerging Issues

[1.5.1 Access Gap Between Urban and Rural Areas

Previous studies including the household surveyarniad?2004 and the current data
available from the major telecommunications comggareveal the disparity in the
level of access to urban and rural areas. As astifition, the current MTN Network
estimated at 75% covers urban areas and main roath® town. The remote sites
outside the above geographical locations are rtatoxered and yet the penetration of
mobile is estimated at 60% in the capital city ofjddi and 40% for the rest of the

country.

There is a need to expand both network coverageetisas increase the penetration
especially in the areas that are relatively poggalawvith minimum socio-economic
activities that can integrate communications sewi their strategies and daily
businesses. As mentioned in section 11.4.2.1.Hittcaal fixed services over cooper
or wireless have declined over the past ten ydais. likely to continue over the
coming years. The only possible alternative willtbe introduction of the voice over

internet protocol (VolP) in addition to wireless& loop.

This could enable remote areas that have suffemd facking basic infrastructure
such as electricity and connectivity, faster accesscommunications means by
acquiring appropriate technologies such a solarggnas well as wireless local loop
through Wi Max or Wi Fi in some cases. The intraduct of VoIP in remote areas
can only succeed if the telecommunications marketesstructured with a clear
separation between Network Infrastructure Providemd Services Providers. The
proposed segmentation of the market can thereflane amall scale service providers
either private or community based to enter intgy @specially in the areas where the

major telecommunications companies are not likelygerate as service providers.

The above scheme will require review of the reguiaticensing regime and will

bring in provisions to support and facilitate thetablishment of small scale
enterprises in remote areas to provide a rangergfces from voice, data and other
related applications to promote the creation oforimiation based society in
underserved areas. The financing mechanism asfahe major challenges has to be
studied carefully to ensure that the cost of tHeastructure investment as well as its
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running cost will allow the coming up of servicagummg scheme that is affordable to
the citizens and hence the ability of the sustalitybover time, despite the
withdrawal of external financial support. The maind initial source of funding is
obviously the universal access fund (UAF) that isntabuted by the
telecommunications companies over 2% their annurabver as well as government
contribution. The UAF could be complemented by w lmterest loan from any
development bank such as the Rwanda Developmerk @&RD) or Micro Credit/
Micro Finance Banks to some extent.

11.5.2. Policy Gap

Having accomplished and established a comprehetGivenational plan, is not an
end in itself but rather a necessary conditionanstifficient one. The implementation
of the plan remains a challenge in Rwanda. It'sartgmt to avoid duplication of roles
that result in conflicts and misuse of limited rnesx®@s the Government is investing in
the ICT sector. Therefore there is a wake up adessary to streamline ICT Policies
and regulatory measures and make sure that imgtitutinvolved in the policy
implementation as well as regulatory changes angppgd with both adequate human
capacity as well as support resources.

I1.6. Conclusion and Recommendation

The ICT sector can be characterized by two majoects:

a) Significant progress made both in policy andilagry reforms to ensure that ICT
becomes an engine for poverty eradication as a evkold a catalyst for socio

economic development across the various sectdreaconomy in particular.

b) Important issues and challenges to increasesacpenetration and usage of ICT
across the various segments of the society anctylarty in the rural areas.

The reforms adopted have seen a number of changle telecommunication market
with the entrance of new players and introductibnew technologies and services to
meet the market demand. The public and privatestnvent in network infrastructure
development has significantly taken up and expettegrow over the coming five

years within the framework of the NICI Il Plan.
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Indicators shown in this report are comparativedyyviow despite the emphasis in
increasing accessibility and usage of ICTs in thentry. The major reasons for such
gaps are primarily related to the high cost ofisgtip network infrastructure and its
maintenance particularly in the current contexslobrtage of electricity that lead to

the high price of access as well as usage espefalnobile and internet services.

The Rwanda Information Technology Authority (RITA®s initiated dialogue with
major telecommunication operators aiming at de§ran innovative model of sharing
network infrastructure. This sharing model is expddo reduce considerably the cost
of network access and therefore will allow new Eer\providers to enter into play
with the hope that the price of usage will go damal this will increase the number of

users especially ICT services in remote areas.

The NICI Il Plan has ambitious programs and prgject support increase of ICT
access and usage around the country. The mairt targeallow the central and local
governments to communicate through ICT means inerortb enhance good
governance as well as provide efficient servicesht general population through
internet-based applications. However, the main eor remain the lack of
institutional capacity and expertise to supportithplementation of the NICI Il Plan.
The main public and private agents faced by thetimaed challenges including;
RITA, RURA and ICT service providers and are stélverely facing shortage of
technical skills and expertise in order to fulfiheir respective requirement towards

the achievement of the NICI Il Plan.

In view of the above, the following would be th@posed course of action to address
the above mentioned issues. There is need to stemgnstitutional CapacityThe
current context of the major institutions involviedthe ICT development leave a lot
to be desired. A number of changes therefore, tmbe made in order to make them
more competitive in terms of improving their regpexinterventions on the ground.

The main challenges to overcome include the imphat®n of clear demarcation
between the Ministry in charge of Communicationd &mergy, the RURA and the
RITA in order to streamline their respective intamtions in accordance to the laws
and policies that govern ICT development in Rwanidee redefinition of roles and

responsibilities of each of the above institutiom#l help to identify skills and
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expertise needed for each one to fulfill its miesio line with the NICI Il Plan as well

as help to strengthen their relationship in ordgrrbvide better services.

The issue of access to and affordability of ICTvees will be addressed by the
discussed development of network infrastructureosecrthe country supported by
private and public initiatives. This is an impoitanilestone towards the realization of
a wider access to ICT services for the general jadipn. The cost of network access
remains the main challenges to increase ICT usadepanetration. It is therefore
paramount to put proper procedure for sharing ofvoek infrastructure amongst the
major telecommunication operators in place, in ptdeeduce the cost of access and

hence encourage new service providers in an opgc@npetitive environment.

Furthermore, improving ICT access for low incomé aamote areas, there is a need
to increase participation of the community in tlewelopment and deployment of ICT
in the country. The process will involve great asveass of the potential benefits of
ICT as a cross-cutting tool to support developmenthe various sectors of the
society hence poverty eradication. The full paottion of the community in the
management and maintenance of ICT services canidgroan alternative for
increasing ICT access and usage for low incomerantte areas in general. This
will require a number of regulatory reforms to allemall scale enterprises to get
involved in the areas where major service providees not present and will also
require significant changes in the provision oéfises to facilitate access to network

services on a cost based pricing.
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[1l. Community-driven ICT Enabled Development: An lllustration

[11.1 Profile of Nyamata — Bugesera Dsitrict

Bugesera District is part of the Eastern Provintmses to the Burundian border.
Located at 40 kms from Kigali, the capital of Rwand can be classified as a rural
area with the potential to grow and become a biusu of Kigali, especially with a

highway that is under construction and a modern raggbnal airport that is being
planned in the Bugesera area within the comingyaers. Nyamata is the main town

of Bugesera and hosts the main socio -economicitgesi of the whole district.

The distribution of the population is as follows:
- Estimated Population : 58,313
- Percentage of Female : 56%
- Percentage of Male : 44%
- Percentage of youth under 16 years: 55%

- Percentage of people with less than US$ 2 a d&g. 62

Bugesera District offers a variety of agricultuggoducts and a great number of
farmers within cooperatives. There is also a lamgmber of micro finance institutions
to support poverty alleviation by assisting comnydriven local business initiatives.
The education sector especially at the primary sexbndary school level is well
represented even above the national average. Tha@ higher learning institution.
Students in the area must move to Kigali and Buiamget higher education, in some
cases they are traveling to Kigali on a daily b&siattend classes. There is one main
public hospital in the main town of Nyamata andesal/ health centers around the
district. As far as governance is concerned, tistridi has both newly-elected and
appointed motivated local leaders. This is parth& decentralization process and
administration reforms that took place in Rwanddyethe year 2006. These policy
initiatives aim at facilitating participation oftens in the decision making process as

well as providing government services at local leve
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As in most rural areas around the country, the ge¢nefrastructure is still lacking.
Access to electricity, telecommunication and cle@ater is very poor despite the

proximity to the capital, Kigali.

I11.2. Needs Assessment

The needs assessment approach involved a comirgdten ‘community score card’,
and a ‘futures’ methodology. Community Score Caf@SC) are a qualitative
participatory tool used to provide feedback on uperceptions on the quality,
adequacy and efficiency of services at the looadlleThe futures methodology on the
other hand is a tool to be employed in the procgssreating dialogue among key
stakeholders on various future-oriented topics cubksion and debate (Candy,
2004).

A combination of the two approaches was, on thelamsl, geared towards obtaining
information on the current role of ICTs in the aities of the community. On the
other hand, it was intended to create a framewoitkinv which the information
obtained can provide a basis upon which to initatcesses for advocacy and future
policy influence for pro-poor ICTs as manifestedthg representatives of the poor

themselves.

[11.2.1. Choice of the Project Site

The selected site for the needs assessment wasaiydawn in Bugesera district.

The predetermined criteria for site selection wasdollows:

* Pre-existing ICT experience, such as a telecestieyols/health network etc. (i.e.
on the margins but with some ICT provision);

* Some capacity in (non-ICT) networking activitiesr finstance around NGOs,
cooperatives, women’s groups etc.;

* An area sufficiently large to engage in meaningohl networking, such as half a
dozen junior schools, a number of health centresall government service
centre/s, some agriculture or production coopezatenterprises;

* The presence of public services delivery locally.
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Based on the above criteria, Bugesera districhenEastern Province was selected.
Bugesera district was considered appropriate for skudy because in addition to
meeting the above, it also manifests typical charatics of a poor rural community,
poverty being a key component of this project. Tdstrict experienced severe
destruction and loss of human lives during the 1884 and genocide. Evidence of
this legacy is still visible in many ways such ami$eholds headed by women and
children. However, while the district presents ghhlevel of poverty, vulnerability,
poor harvests and frequent cases of food shortageregarded as having prospects
for development partly attributed to its close pnaiky to the capital Kigali. These

factors made Bugesera an appropriate case forquot@ T advocacy.

Drawing from the above information on Bugeseraresentatives of existing groups
of the community were purposively selected as kefprmants to represent all
categories of community members. They are categiizto four:

* Health sector representatives;

* Education sector representatives;

* Private sector representatives;

* “Community” representatives (local associationgyis, women’s groups).

[11.2.2. Needs Assessment Process

The needs assessment process involved three lated@hases.

Phase I: Seeking a Collective Set of Perspectives

This phase was intended to identify the communitiéselopment needs in general.
All the participants were gathered in one room ardividual perspectives sought.

These perspectives were then discussed collectively

Phase Il. Examining Specific Group Perspectives

During this phase, participants were split intoirthhespective groups listed above.
The purpose of this session was to further undastiae set of development-related
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ICT needs, purposes, networks etc that are comsldgopropriate to specific groups

within the community.

This phase involved focus group discussions whedevidual groups identified the
different ways in which they interact with ICTs atiteir expectations regarding
specific ICTs to accomplish different needs. Alsoridg this phase participants
demonstrated potential partnership models for ntpktrese ICTs available, showing

their own potential as well as support needed.

Phase Ill. Reaching Consensus

After understanding the group perspectives, th@gae of this phase was to arrive at
a collective community representation on how IC&s be pro-poor. It also involved
examining existing strengths and weaknesses foringakCTs work for the

community.

[11.2.3. Outputs of the Nyamata Pro-poor ICT NeedsAssessment Workshop

People from different development-related actigitim the area, like business,
education, health, etc. attended the workshop.dJ$ia methodology set out before

hand, the needs assessment workshop came up withlithwing results:

[11.2.3.1. A Collective Set of Perspectives

The workshop was organized into two plenary sessa&nd a group discussion. The

expected outcome was:

1. A common vision on Bugesera area developmerdsneebe addressed using
ICT as a tool for solutions;
2. A clear vision on the ICT understanding in thesa

3. Clear participants’ engagement in playing thelie in ICT project process.

The first plenary session conducted in four stemviged the researchers with the

following results:

[11.2.3.1.1. The Population’s ICT Awareness

Due to information broadcasted by Radio RwandaRwdndan Television (both are

public radio and television), by independent br@atiog stations and different
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newspapers, the population of Bugesera is awanghat ICT is. The table below

shows some ICT equipment available in the aremaserated by the participants:

not

Equipment Availability Comments
1. Radio Yes Most of the people have radio sets.
2. Television Yes Very few
3. Internet Yes Only one telecentre is available
Only public newspapers are available but they aravbi
4. Newspapers | Yes ) S
late to the readers. Private newspapers are baugliali.
5. Fixed Rare
telephone line
Popular. Among the audience only one person dic
6. Cell phones | Yes possess a cellular phone because of living withpleeahc
own phones, so he feels no need to buy one.
Very few: More than % of the audience know how se a
7. Computers Yes
computer. Two among them have never used a compute

=

[11.2.3.1.2. Bugesera Community’s Development Neetslividual Perspectives

Workshop participants identified the following &g tareas of development needs:

to

Categories Needs Observations
o The region has electricity but most of the area e 5
Electricity ) )
access to it. Frequent power cut offs, there ngdsa
Infrastructure - Area without water supply, taps without water, thare
ater
are water supply programmes.
Tarmac roads One is being constructed
) Long dry season that hinders activities related
Solution to the drought ) ]
agriculture and animal husbandry.
Solution to infertile soil
Agriculture
Modern agric. methods| The population still udiraglitional methods
Crop conservation
methods
_ 3 ——
EdNe e lliteracy ¥4 of the population is illiterate.

Nursery, primary,

mmmmumAawms mAlAaAlA AL

Insufficient nursery, primary and secondary schawds

Llnti cmvmmidbin. mwmal BHlavmwias
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secondary schools anc

Universities and libraries.

universities
Demography | 3op A large number of unemployed persons (educated|and
non-educated persons)
Solve problems related | The population is encouraged to adopt family plagni
to overpopulation principles.
Economical inequality
; ) Some services that are not yet decentral ged:
Decentralized services ) -
Information, notification, etc.
The population resists to change (as an exampglaest
] to abandon traditional habitat and adopt modernity
Modern habitat ) ) ) ) )
receives high resistance) and policy ownershighby t
Governancé o ) o
population is not straight forward at the beginfing
) A lot of meetings by local leaders keep busine ;ses
Business always open )
closed for a long time
Knowing the judicial Judicial reform which is not yet understood.
reform
) Health services are insufficient: the hospital hadlth
Good health services ) )
centres do not treat all kinds of diseases.
Adhere to health ]
) Some people are unable to fund insurance fees
insurance
Health . .
Health materials Lack of materials
At least one health The population must travel a long way to the haspit
centre in each sector
Ambulance services. Too few ambulances for thesprari of the sick.
Market for their produc | Lack of market
Cooperatives
Storage for their crops | Problem related to stocking the crops
) Telecommunication services are very expensivel in
Telecoms Cheap telecoms prices

comparison to the capacity to pay of the population

[11.2.3.1.3. Use of ICT in emergency situations

In addition to the traditional practices of workimgsolidarity and helping one another

when there is an emergency situation, Bugeseralgibgu is gradually learning to

® After enumerating several services that are expeitom the leaders, such as information on segurit
credentials, habitat planning, among others, tlitesige stated that with the decentralized instinsi
service delivery is improving.
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use ICT to solve unexpected situations. Some df tleactions when such a case

occurs are:

e Call using a telephone;
* Send an announcement to radio communication;
* Using an Internet by sending an e-mail.
[11.2.3.1.4. Specific group perspectives
The workshop participants formed four groups tanidg each of the following:

- health development needs;
- community’s development needs;
- education development needs; and

- Business development needs.
Each group was assigned an hour-long task to arteedollowing questions:
1. How does this group understand ICT-assistedldprent?
2. Are ICTs important to your development needs?
3. What role(s) can the group play towards theterie of ICTs to meet these needs?
4. What support would be needed to meet your geodevelopment needs?
The overall needs assessment including findingspecific group perspectives is
available on the following web site (www.propoot:-net)

[11.3.2. An integrated ICT-Enabled Community Empowerment Approach

[11.3.2.1. The Community Driven Networking Model

The ongoing decentralization process in Rwandairetal and Nyamata in particular
Is an important asset to take into consideratiovatds the realization of a community
driven network. In its fundamental essence, theengalization overall policy calls
for individuals and communities to play key roles the governance of their
administrative areas through participation in thecision making as well as
supporting social and development activities aimatgalleviate poverty in the
respective livelihoods.
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Around the Nyamata area, a number of organizatsuth as NGOs, cooperatives,
small business incubations and all kind of assmriat are already operating to
address specific issues. Information and Commubpitakechnologies are seeing as
the missing link to support communication and infation sharing within and

without the area.

The more realistic CDN model has to take into aotdle local context and make
sure that the targeted groups and individuals quelly represented in this important

undertaking.

The organization chart below results from discussiand inputs from different

stakeholder:

The Network governance Model will be as follows:
* Governing Board made up by community representative
* Management Team headed by appointed Business Mandfjdargeted goals

* Small technical team to support both the Hub cearterremote access points.

Figure 2: Governance Modal of the Network

Governing Board

v

/ Business Manager \

Management < » Technical Team

\ /

Remote Centre
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[11.3.2.2. Benefits of the Community Driven Model \Versus Purely Private Sector
Model

Community participation in the management of thalitg has three major goals:
= Ensure access and affordability of services withennetwork and
from the network to other locations;
= Ensure participatory mechanism in the decision ngkrocess for
ownership and sustainability purposes;
= Advocate for the CDNs role in supporting social asdnomic

activities thus poverty alleviation;

The above goals can not be achieved if the netvggokirely private owned. In the
essence, the private sector always look for pnafimatter how many people access

the network or how the network impacts the livigdition of the community.
[11.3.3. Community Driven Network Model in Detail

111.3.3.1. The Roles of Various Local Actors

As stated in the section 3.2.1. the major groupsufport and manage the CDNs are
the ones that have already initiated some modelsalibboration in the area.
Obviously the local government has a key role inmge of facilitating initial
discussions within the community for the establishtnof the CDN and providing
initial logistic supports such as housing facilitis role will also be to advocate for
support to the central government and other dewadop partners as the CDN has to
be seen as a local initiative owned by the commuther groups from different
organizations will participate based on their resipe expertise. For example, the
business community will be useful in helping the NCi the financial management
aspects of the CDN as well as accessibility to kitnahs for individuals to acquire
phones and other devices needed to access and tgoyetwork services. The
education community may help to build capacity awareness around potential
users within the community while the health gromg a@ther associations promoting
specific public interests may use this network lfigciand tools to reach out the

community.
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[11.3.3.2. The Technology Level

The choice of technology is going to be a critisaue as it will definitely determine
the sustainability of this whole undertaking oviend. The critical question remains,
how best can the CDN identify various technologiegded that respond to local
conditions. To recall the CDN'’s primary goals isr¢oluce ICT access and usage gaps
in the under-served areas that are characterizdugbyilliteracy rate, low level of

income and shortage of basic ICT infrastructurdnsagcpower and connectivity.

Preliminary findings from the technical assessnwmiggest that voice services over
Voice over Internet Protocol may be the first ptioin the area. On top of this, the
deployment of wireless local loop and the usag&adfitional phone sets with VolP
adapters will help the increase penetration anceta¥we cost of usage. The usage of
PCs based services and applications should bey#pla shared environment such
as schools, health centers, public informationersnio reduce the ownership cost and

expand access.

Connectivity from the CDN to the main national backe outside the network is a
critical issue to consider as it will determine gibte expansion of the CDN to other
locations. Discussions are underway with the rdguland main public telecom

operators to seek for subsidized prices of acaes$iset backbone from the CDN and
more importantly applying a cost-based asymmetteahination charge between the
CDN and to urban areas.

[11.3.4. Needs of this Model and its Challenges:

[11.3.4.1. Human Resource and Capacity

We envision a CDN as an enterprise in the form ocbamunity based cooperative
that provide ICT services but can also serve otyps of services related to ICT so

as to generate more income. The CDN as a coopenativhave some commonalities

with number of other cooperatives especially ingtsrernance but also will have
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some unique specificities and targets that nedoettaken into consideration while
developing its business plan.

On the supply side, the CDN requires some levelusiness and managerial skills as
well as technical skills that are likely not avhie in Nyamata area. Therefore, it is
critical to identify ways of building a variety @xpertise as stated above around the
area to make sure that the CDN does not rely oplpetat are based outside the

Nyamata area.

On the demand side, both the beneficiaries (aquagss) and End users need specific
training to be fully prepared to effectively andfi@éntly utilize the proposed
services. The key success factor is for the comtywamd individual in particular to
acquire information and knowledge and apply it #agious sectors of intervention
with the hope that it will help to address povessues.

[11.3.4.2. Technology Needs

As mentioned above, technology is a critical congmrto achieve the CDN goals
and objectives. A variety of technologies from thgply and demand sides will be
needed to support the launch, development and eixpaaf the CDN. Critical factors

to take into consideration while selecting suitaliBchnologies include cost
implications, capacity of usage, scalability andvpoconsumption. The above factors

have to be taken into consideration while desigtiregCDN technical setup.

111.3.4.3. Financial Needs

The potential for the CDN to attract startup furgdia being discussed amongst the
main stakeholders including the Rwanda Informafi@chnology Authority (RITA),
the Rwanda Utility Regulatory Agency (RURA) and felevelopment donors that
have specific interests in supporting rural transfation. The stakeholders have
suggested further studies to be undertaken and cpnmwith technical and business
plans within an overall implementation proposalhnoiptions to set up more than one
CDN depending on the availability of funds. Strammpsiderations should be taken to

ensure that a governance model that is realistibenlocal context and sustainability
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measures that articulate possible phase out sgategmake it possible for CDNs to

sustain with little financial external support.

[11.3.4.4. Regulatory Needs

The undertaking of CDNs implementation within theuitry requires a number of
regulatory measures to support a smooth establishamel expansion of CDN based
Enterprises around the country. The important ameade:
= Promote small scale ICT Enterprises in remote atf@@aigh incentives such
as no-fee licensing as well as financial suppostagup investment;
= Applying cost based asymmetrical termination chargetween CDN and

major national operators;

4

Enabling wireless regulations;

4

Stimulating backhaul development to rural area iiblic-private funding;

Enforcement of shared infrastructure regulatoryidydio allow small players

4

in the rural areas to access network backbonesatased price.

Due to number of advocacies and showcases inclutlieg CDN studies and
presentations, the government of Rwanda througiMihestry of Communication has
initiated consultation around the region that wiklp to move from vertical to
horizontal licensing scheme. The government has aldopted the open access
concept especially in the network infrastructurarsty. The concept still needs to be

translated into policy before its implementation.

Following the workshop on CDN conducted in Aprilstlyear with the support from
the regulator, the later is committed to suppoet development of small scale ICT
enterprises in the rural area as well as consigdunding support through Universal

Access Fund once the CDN implementation plan idyea
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V. Community Owned Network — Next Steps

IV.1. Overview

The whole process of this research, from the stadydvocacy for community owned
networks, has revealed a number of policy and etgry challenges that must be
addressed in order to fulfill the minimum requirethéor the establishment of the
Community Owned Networks. There is an increasingated for ICT services in

remote areas, evident from different organizatitreg attended our workshops and
meetings, as they believe that this is the only Weaypoor communities to access
telecommunications services, including both teleghand internet. The momentum
is also critical as we see the development of m®hrtologies, particularly in low-cost
wireless as well as computers with low power consion at relatively cheap price.

All these are making the Community Owned Netwongpraach very attractive. The
approach is especially appealing in the contextpoferty reduction strategies
because, unlike more conventional network developra&orts, it puts control and

voice into the hands of the beneficiaries. Locabge will decide on charges for
using the facilities, will receive the income framlling services, will share among the

community those resources and will be able to uptbair own original content.

Meanwhile, the establishment of the Community Drivetwork calls for partnership
between public and private on the supply side aedcommunity at the demand side
as each of the partners has a specific role to qutayresponsibilities to take for the

success of this important undertaking.
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IV.2. lllustration of a Community Owned Network Technical Setup — Inveneo

Technical Proposal

IV.2.1. Typical Network Installation — Central Offi ce Location
Figure 3: Typical Network

Fe Ceniral Office o

Hub [Serven)
& Etharnel Cabke
I
Tnz Intemet

Computing
Statian

Communicaions  Telephone
Statien

"*The number of directional antennas shawn I not an exact numiter, only a representation

The Hub Station “Hub (Server)” located at the Calnttocation provides the

following functions for the network:

* It acts as the gateway to Internet and PSTN sex\(inate: PSTN connectivity
not noted in diagram).

* It houses software Central Location based PBX, knaw an IP-PBX, which
acts as the call manager for the Central Locatiod thhe Village Office
Locations. It is the same type of system, whichraigs in many enterprises
and provides extensions, call routing, etc amormgdfiices over the Local
Area broadband Network (LAN). The technology used this inter-office
connectivity is VolP. If there is a call placedybed the LAN, as noted
above, the call reverts to a standard PSTN typeacal is routed to a local
PSTN network.

* It acts as a firewall, content management systemfinserver.

Any of these entire networks can be solar-powerngid avbattery back-up system.
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IV.2.2. Typical Network Installation — Village Office Location

The following equipment is typical for a Village i@k Location (VL) here noted as a

clinic. The number of computers and antennae reduiaries for each project.

Figure 4: Typical Network Installation
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Each Village Office Location is connected to then€a& Location via long distance
WiFi Local Area Broadband Network. This enablesiihe

» Access to a 11 Mbit/s broadband network among therdiFs and the CO.
* Connectivity to the Internet via the Central Looatconnection to the Internet
* Telephony (VoIP) between the CL and the other VLs

* Access to domestic and International calling via @entral Location connection
to the PSTN.
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Also, multiple locations can be connected in aag area using a slightly different
wireless (WiFi) technology that is designed for s@iodistances. Those locations may

include just a single wireless phone using VolPtetogy.

Any of these entire networks can be solar-powerngid avbattery back-up system.

The full Inveneo technical and cost proposal islalsée on the following web site:

Www.propoor-ict.net

IV.3. Pre implementation Phase for a Pilot in Nyamta — Major Milestones

The Community Owned Network model is a new conaephe region and therefore
requires piloting to make sure that key lessons experiences can be drawn before
expanding to other locations. A pre implementatipimase is critical to allow
completion of technical studies and assessmentééfe launch of the pilot. The

activities to undertake include the following:

= A Market assessment that includes services andria@nd Business plan that
is inclusive of the local community in Nyamata towon make sure that the
representatives of the community owned the process;

= A technical study that brings up connectivity opgoin the area as well as
gateway options to connect to the national backlaensell as costing/pricing;

= A technical study on power supply either from paldirid or solar energy
depending on the location. The costing of both owerxe should also be
integrated in the business plan for sustainakplitsposes;

= Awareness and advocacy activity within the commuand at the national
level through public media, workshop and individuaketings targeting

decision makers from public and private sectors.
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