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Abstract—We live in a society where there is a
growing gap between the privleged and the
underprivileged. A recent contributing factor to this
separation is the communities’ ability to access,
contribute and participate in the global knowledge
economy. This paper outlines both our current and
future research to implement ICTs in a marginalized
community, paying detailed attention to the networlng
and telecommunication infrastructure that is required to
bridge this gap. We also describe the other contrilting
factors to the successful acceptance of ICT by the
community: training, software, tailor made servicesand
culturally sensitive applications.

Index Terms— Sustainable Development, Information

and Communication Technology, Telecommunications
Infrastructure, Information Society Technologies.

I. INTRODUCTION

T he “digital divide” is a term coined in the 1990s
referring to the growing gap between those who hav
access to Information and Communication Technolog

(ICT) facilities and those who through social, emaic, or

geographic reasons have limited or no access té suc

services. Since this time, there has been mouctimgern
by researchers, government, as well as businesdaidge
this divide. The “digital divide” is considered gaularly

important as researchers are concerned that it Wﬁ

exasperate pre-existing inequalities [9, 18].
In this era, information has become the latestenay,

where a community’s ability to access up to dat

information defines their ability to participate the global
economy. Accascina [3] goes so far as to defineryp as
including the deprivation of information to effactly
participate in the wider society, at the local,iowaal or
global level. As well as being able to accessrimfition,
members of marginalized communities require acdess
communication facilities to enable the informatitm be

This paper describes the initial steps that haven bee
undertaken towards the implementation of an infdiona
society in Dwesa. The work falls into an overarghin
project being run jointly between University of Edtfare
and Rhodes University to investigate the applicatibICTs
in marginalized communities. The primary objectdfehis
project is to develop and field-test the prototgpa simple,
cost-effective and robust, integrated e-commerce
telecommunication platform, to deploy in marginatizand
semi-marginalized communities in South Africa, whéhne
majority of the South African population live. These
communities, by sheer size and because of curiditicpl
dynamics, represent a strategic emergent markéekhis
research is also applicable to other countries, revhe
approximately 675 million people live in similar
marginalized communities [4, 5].

The second objective of this project is to builchtdcally
skiled human resources in the field of e-commerce,
particularly, but by no means only, in the conteft
supporting e-commerce activities in marginalized aami-
marginalized communities. This activity is designied
and catalyze entrepreneurship in these
Fommunities.

This paper consists of six sections. The first eacti
motivates the need for ICTs in marginalized comniesit
The second section provides a review of existingkwor
designed to tackle the “digital divide” that existetween
mmunities. The third section provides a briefcdption
of the Dwesa/Cwebe region where this investigation
taking place. The fourth section details the ICT
infrastructural technologies and techniques impleex in
wesa. This is followed in the fifth section by iaalission
of planned extensions to this infrastructure thdt take
place in subsequent years. The final section pesvabme
concluding remarks.
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A popular technique used in addressing the digitatie

RELATED WORK

continually updated and make communication betwedd referred to as minimally invasive computing, tthestalls

geographically dispersed individuals possible. 1@f& an
effective tool to support marginalized communitesthey
allow the continual flow and transfer of informatio ICTs
allow these communities to create, preserve, codifg
communicate their information within a global cotite

computers in marginalized communities with no tirajn
and allows community members to learn how to imtera
with the computers themselves. Using this techmithe
computers are installed and left to the users dam tand
educate each other. Hole in the Wall [13] is ohthe most
recognized projects designed to increase mass dempu



literacy. The goal of this India-based projectagptoduce activities.

basic computer literacy within the low socio-ecomoosers The Dwesa / Cwebe region comprises of two distinct
of the system. In completing this project, reskars install communities. The Dwesa people on the southernadithee
basic computers fixed with a mouse and keyboard &nt Mbashe River, and the Cwebe people on the nortsidm
“hole in the wall” to protect them from vandalis®].] The This delineation is not only geographical, but egteto the
computers used within the project run standardwvso# (for philosophical outlook on the underlying world viewsthe
example: Microsoft Windows), so users can apply thevo communities [14]. This introduces an intereggtin
computer skills they learn through this projecthe other cultural dynamic, with the Dwesa community beingreno
computing scenarios. educated and open to change, and the Cwebe conymunit

Digital Doorway [10] is another project that is bdson representing a more traditional and static culture.
minimally invasive computing. The first ‘Digital Doway
unit’ was installed in the remote Cwili Village e old
Transkei in South Africa in November 2002. Sincenthe
over 24 more installations have been made throughc
South Africa. As with Hole in the Wall, Digital ddrway
findings exceeded all expectations, with childreaching
themselves how to use a computer without any form
instruction.

BingBee [17] is an information kiosk that is desgnto
be deployed in low socio-economic areas in Soutlicafto
help improve education levels in underprivilegedldren.
It has a novel aspect, that it is fully containethind a shop 2 .
front window. For this, BingBee uses a novel cotiéss Figure 1 Dwesa / Cwebe region
technology that provides direct finger trackingnfravithin a
shop front. Unlike the Hole in the Wall and thegil From a political viewpoint, Dwesa / Cwebe is onhe't
Doorway projects, BingBee does not support tradétio second successful land restitution claim case imtiSo
mouse and keyboard input. Instead, BingBee is moxfrica, and the first in the Eastern Cape. We kelithat it
concerned with educating through entertainment, amd is therefore an ideal location to use as a tesfoedhe
side effect, increasing user’s familiarity with coming implementation of ICTs in marginalized communities.
devices rather than focusing solely on improvingrss Like most marginalized communities, Dwesa / Cwebe
computing skills. suffer from major infrastructure problems includiimited

Another project that focuses more on improvinglectricity availability and connectivity, minimal
education levels and computer skills around thedvisrthe telecommunication infrastructure, poor quality offiet
International Education and Resource Network (iEARNYransport infrastructure, and most importantly,-standard
iIEARN [7] is an online strategy for educating yoyrepple education facilities. The schools that do exist algo
(ages 5-19) around the world. Currently more #@0,000 under-funded, under-equipped, and under-staffadur& 2
students in over 95 countries are connecting tom#éte/ork, is an example of such a school in the Dwesa regitigh
undertaking collaborative projects that enhancmlag and even lacks basics such as a roof.
address global issues [12]. It addresses threen mai
concerns: building bridges between cultures, imppv |
education, and making a difference in the world.ll A
content is delivered through the internet, prowidiequal
access to information across the globe. As parthef
network, learners are able to improve their conmguskills
as well as gain an adequate education.

I1l. DwesA/ CWEBE REGION

Dwesa / Cwebe is a coastal region located in tbeipus
homeland of the Transkei in the Eastern Cape, SofitbaA
It has an estimated population of 15000 peoplendivin
2000 households. The inhabitants of Dwesa/Cwebe
traditionally subsistence farmers who depend oir ttveps
for their livelihood [14]. Figure 1 shows a typidawesa / -~ :
Cwebe homestead. The region features a coastalenatu TR Do sl - S o
conservation park which is owned by the communiouad Figure 2: Ntubeni School in Dwesa region
a reserve and a hotel. The region has a high paitdat
eco and cultural tourism due to the rich cultueiitage and
the marine conservation project undertaken at thra
reserve. We consider the Dwesa / Cwebe regior tidénl
to take advantage of the global upsurge in ecdsour

e

s S

ICT holds the promise of providing a solution to ok
these problems through e-commerce portals, e-lggrni
solutions, e-government services and e-health edjgns.
A simple, locally maintained e-commerce platfornm dae



implemented to market the region globally, andlifiate the
resultant business transactions to take advantégtheo
international increase in eco-tourism activitiéskewise, e-
learning solutions (for example:
systems, content authoring tools,
implemented to remedy the sub-standard level otatin.
As previously mentioned, a community’s ability tocass
up to date information defines not only their apilio
participate in the global economy, but also toipgrdte at a
national level. e-government services enable anplogver
individuals to engage in these responsibilitiesec&8ise of
the geographic locations of these marginalized conities,
it is typical that the health facilities are of@Mer standard
than what can be found in urban areas. e-healtlicapfipns
can provide health workers in marginalized comniesit
with access to tools and information to improvarthealth
service delivery.

The next section describes the current implememtaifo

ICT facilities to enable the provision of the abovedownload.

mentioned e-services in Dwesa.

IV. CURRENT SITUATION

computers at minimal costs. Table 1 provides amvose
of all software that is installed on the desktopnpaters.
Computers use the Edubuntu Linux distribution thet i

learning managemeidesigned in particular to be user friendly to yousgrs. As
iIEARN) can beell as including all software found on typical Uttu

installation, the Edubuntu distribution also inclade
educational software such as GCompris and the KDE
education suite [8].

As described in Section Ill, marginalized commuasti
are typically characterized by  underdeveloped
infrastructure.  This includes both public and sdhoo
libraries. To ensure students and community mentiere
access to information resources, we have instalfedffline
version of Wikipedia and Project Gutenberg ontoktgs
computers. Wikipedia is a free, online encyclopdatiat is
written collaboratively by its readers [2]. Offéinversions
can be downloaded and installed on desktop conwuter
showing the current state of the encyclopedia atithe of
Project Gutenberg is a collection of QB0
electronics books that are no longer under copyrigh
Users can browse through a catalogue and seardioéis

The current deployment of ICT infrastructure in Dwes&©M the computer at no charge.

has been concentrated around schools which proai
centralized location, accessible to many village3his

allows us to piggy back on existing societal stnoes which
facilitate community acceptance, buy-in, and evaht
ownership of the infrastructure. Another importaenefit
of locating computer laboratories in schools ig thay are

U

of interest. Once found, the book can be readrimteul
e
Client Machines Specifications
Hardware 2.67 Intel Prescott Celeron
512 MB DDR

40GB SATA HDD
Sony 52X CDROM

already fitted with electricity.

This project can be seen to have two primary corsce
firstly the provision of computing infrastructurendh
secondly the development of ICT skills. Althougtedh
concerns will be discussed separately, we undetstahe

N

Software (FOSS) Edubuntu

educational software —
games, learning suite
Wikipedia — offline version
SchoolTool

Project Guternberg

importance of providing both to the communi
concurrently.  Training without the availability dfasic
computing infrastructure (for example computerdtveare,

peripheral devices) lacks practicality as learnease no
previous experience with computers. Similarly, poting

infrastructure without training leads to underimétion of

these facilities. The remainder of this sectiorcases the
infrastructure and training aspects of the project.

A. Computing Infrastructure
The current rollout of the computing infrastructure

Dwesa comprises of four desktop computers (see Thble

for specifications). Although a 40GB hard disk \ebu
suffice for Small Office/Home Office (SOHO) usage,
becomes inadequate for whole community usage. tbue
this hard disk size limitation, key users of thenpating
facilities (in particular teachers at the Mpume &ihwhere
the computer lab is housed) have been issued wilsish

Table 1: Dwesa desktop hardware and software
specification

We are currently in the process of developing amad-to
be deployed in Dwesa. This will allow local entrepeurs
to own and administer an integrated e-shop withim ¢-
mall. A novel component of this architecture isaine
user driven, music recording facility. This servemables
the community to codify audio indigenous knowledgéh
the possibility of selling it online. Preliminatgsts on this
service within the Dwesa community have returned
favorable results. Community members were intetbat
the concept and the prospect of having their masid
cultural artifacts preserved. Their enthusiasm was
illustrated by the willingness of a local music gpoto
rehearse for a whole week in preparation for ong aofa
recording.

disk for storage purposes. There has been an inigess B. Training

uptake of this idea by the community, with the Hladisk
becoming a common accessory amongst the teachers.

The second concern of this project is to develop ICT
skills within a community. As previously mentioned

To maintain low costs, all software installed on th@ompyting infrastructure without training will lead the
computers is Free/Open Source Software (FOSS). fitis nger-utilization of the facilities. Our curremichnique for

only helps us as researchers, but also means thatyhining the Dwesa community is to first train teacs at a

community members acquire computers, they canlirsia

local school. During this process we identify “oions”

exact image of the software available on the d@skiQyhg learn quickly and seem excited about the use of



computers within their area. This step is crucalttie
success of subsequent training sessions, as thmepares
will later act as the trainers for other commurmitgmbers.
Extra help and lessons are provided to these chasp®
ensure they are proficient enough in the skillsythave

learnt to be able to pass this information ontoepth
involve

community members. We have chosen to
community members instead of outsiders in educattirg
majority of the community to firstly enable the ammity
to continue when we are not available, but alsoartiaps
more importantly, to increase community ownershighe
project. We think that if the community does neglfthat
they are in control of the project, it will not be successful.
Our current computer rollout has focused on on¢hef
five villages in the Dwesa region, Mpume. We ardhe
process of extending this to other villages, stgrtivith
Ngabara.
champions in the Ngabara region and to equip thethea
Mpume lab. This training is primarily undertaken tne

existing champions at Mpume. This process has béwgn

iterative cycle of community training within the egtter
Dwesa region.
English, but we are currently exploring the effeetiess of

training in Xhosa, the mother tongue of most Dwesa

residents. This has been facilitated by the langsagport
that is inherent in the FOSS that we have impleptkioin
the desktop computers. It is hoped that the conimurill
engage in the localization of other software aitarlstage.

V. PLANNED EXTENSIONS

In view of the need to support a plethora of comityun

and societal activities (e-learning, e-commerce,
government, and e-health) in marginalized commesijta
multi-protocol, multi-service IP based infrastrugtuis
planned for deployment in Dwesa. The infrastructize
designed to leverage the contextual relevance abus
technologies to situations that exhibit charactiesstypical
of marginalized communities. A few of these chagestics
include:

1. Low level of teledensity.

2. Low literacy levels.

3. Limited financial resources

The proposed ICT infrastructure and policy defines

solutions as far as the network, services and eqijoins are

concerned. These three concerns will now be disduss

separately.

A. |IP based Network infrastructure

We are proposing a converged IP network consigiimg

both wired and wireless technologies [Figure 3]n this
setup, VSAT forms part of the backhaul connectititythe
Internet.
communities suffer from a lack of infrastructurelirding
high bandwidth access technologies. The cost dfidathe
high bandwidth cabling over large distances is imitikie
for the communities and unattractive for telecomivaiion
companies due to the lack of commercial demand. uEee
of VSAT for the backhaul connectivity was chosereatt
preliminary investigation into the applicability adlifferent

The first step in this process is to ifient

The initial training was performed in

e-

As previously mentioned, the marginalize

technologies (for example: GPRS, EDGE, 3G, VSAT).

IEEE 802.16 (WIMAX) forms the last-mile access to the
villages. This technology is chosen due to itsdangnge,
Non Line of Sight (NLOS), high bandwidth, and
comparative cost to other wired alternatives.

[~ -internet . &

LAN (ethernet)

"

Z WiMAX
z

s

Figure 3: Proposed network infrastructure

The community accesses the network via one of the

following three possible alternatives:

- WIiFi hotspots: A WiIMAX Consumer Premises
Equipment (CPE) unit links to the base station
signal and distributes it via a WiFi Access Point
(AP) to the roaming client devices that have WiFi
capabilities. This access technique would be used
in a clinic or other common areas where no
computing facilities are provided but community
members tend to gather. They would then be able
to connect to the network via their personal mobile
devices, such as cell phones, PDAs, or laptops.

- Wired Lab: These are going to be implemented as
community multi-purpose centers in a lab setup,
which link to the WIMAX base station for
connectivity. The community members would be
able to go to the centre and use the available
computing facilities.

- Mobile clients: This differentiates from the first
technique in that the client devices connect
directly to the WIMAX base station. This is a
possible usage scenario pending the availability of
WIMAX enabled end-user mobile devices.

B. Services

The services that we plan to implement and offethen
network are: Voice over IP (VolP), BingBee and loca
content provisioning through the Open Source Saftwa
(OSS) Web 2.0 tools [11]. These services will now b
described.

In areas where there is no telecommunication
infrastructure in place, we propose the use of VtiP
facilitate inter-community communication. VolP willso
be used as an alternative to the GSM network. Thi#> Vo
infrastructure will build on top of iLanga, an opsaurce
Asterisk-based, Private Branch eXchange (PBX) gyste
developed at Rhodes University [15, 16]. This can be



extended to allow calls to be forwarded to the Rubluse of mobile Java MIDP and 3G applications tolitaté e-
Switched Telephone Network (PSTN) via VolP calcommerce activities. These activities include aitmyv
termination services and leased cost routing sesvicentrepreneurs to remotely update stock informatioran e-
provided by third party companies. The implementatitd shop via a cell phone.

the VolIP infrastructure will also enable subsequsamvices Since English is not the mother tongue language in
to be tailor made for the community (for exampleDwesa, we are -currently investigating the role of
conference calls between community members). In lacalization in interface design for marginalized
preliminary rollout, phones will be provided at eols, communities. This would entail not only language
clinics and the headmen within the villages. Theordc translation facilities, but also the adaptation efisting
phase will be guided by the usage patterns of thentunity interface components such as icon sets, colournsehe
as established from the preliminary rollout. themes and skins.

VI. CONCLUSION

This paper has described steps that we have undertak
deploy ICT in a marginalized community. It highlighthe
two equally important concerns in this processning and
infrastructure. The paper has also presented apoped
IP based network infrastructure which will suppaie
connection of geographically dispersed community
members. As well as connecting the community togrett
opens up doors to participation in the global infation
economy. On a national level, this networking
infrastructure  has the potential to facilitate the
implementation of services such as e-commerceargila,
e-government and e-health.
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