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Abstract: Information and Communication Technology (ICT) &irgng much research attention in
present times especially for its ability towardvguay alleviation. In this study the prospect ofalu
business opportunities in developing countries nspeifically in the target country, Bangladeshs ha
been investigated from the viewpoint of wirelessgtworked Rural Communication Point (RCP)
approach. It is proposed that if only one RCP isugein every village and there is one Regional
Access Point (RAP) responsible for several wirdfesetworked RCPs, it is recommended that a
significant development is possible in rural arefihe target country with the assistance fromtengs
ICT infrastructure. In this study, the target cayns chosen as Bangladesh in South Asia but the
similar ICT model can be implemented with successther countries in the developing world.
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INTRODUCTION financial and information service network can offer
micro-finance opportunities for local people andam
Information and Communication Technology enterprises.

(ICT) has created new opportunities and challeriges In this study, Bangladesh has been chosen as the
developing countries to take full advantage of thetarget country as well as a representative of the
potential of ICT to advance their economic and @loci developing countries in  South-Asian  region.
development. ICT can serve the developing world as Bangladesh is a developing country lying in thetmor
powerful tool to successfully face the on-goingqess  eastern part of South-Asia. The economy of the rgun
of globalization. Inspired by these opportuniti&®ny s |argely dependent on agriculture. The farmersoa
developing countries have been aspiring to paeteip el their products at the appropriate price beeahsy
in the global marketplace through e-business, é&xor 4, ot get the selling price information of theiogucts
software and ICT-enabled services. Over 60% of th%\t the city centers. As a result, the distributouy the
people in the Asia-Pacific region live in rural ase The roducts from the farmers at Io,wer prices and theln
rural population tends to be poor, neglected an t the larger cities and thus make the huge priiit
marginalized groups of society. In comparison toaur instance, the Internet, far more flexible than .the

areas, the accessibility and availability of Infation telenh q with i\ afar ch ¢ bal
and Communication Technology (ICT) is significantly elephone and with email, a far cneaper form obaio
communications, offers even greater opportunifide

lower in rural areas. Equipment support for online B ; | busi h :
connectivity and ICT awareness can greatly conteibu CONCEPt of Internet for rural business has alreiaeign

to sustainable rural development in the developingn Use in Africa. For instance, in Kenya, a rugainfing
countries. On the other hand, ICT can enhance rurd@ooperative has established a relationship through
productivity. ICT enables solution sharing betweenelectronic mail with EarthMarketplace, a US
local people and communities, providing access t®rganization to sell local products directly to the
practical information on small business accountingAmerican market, bypassing the distributor and
weather trends and farming based practices, foincreasing the revenues of local farnférdn South-
instance. Timely access to market information viaAsian region, an ICT project is being implementad i
communications networks also helps farmers makenountainous and remote areas of northern Pakistan
astute decisions about what crops to plant andewvteer with development in rural business as one of sigetif
sell their products and buy inputs. In Chile, for project goal§..
example, an Internet network among farmer
organizations has dramatically increased farmersThe present ICT infrastructure of Bangladesh: The
incomes by providing information about the crofusa present ICT infrastructure of Bangladesh has been
weather, global market prices and traifthgCT can  discussed here. The total number of fixed line
also provide unprecedented access to rural finaifoe. telephones operated by Bangladesh Telephone and
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Telegraph Board (BTTB), BRTA and Sheba Telecomis  Bangladesh is a rural country with some small
1 million. Landline telephone networks have coveredslands in the southern portion of the countryhie Bay

all 64 districts of the country. There are 4 molpit®ne  of Bengal. The BTTB landline telephone network hats
operators  serving 3.25 million mobile phone completely reached all the remote corners of thayp
subscribers all over the country. Mobile phonesin part because it is very difficult to draw telepk lines
outnumber the number of landlines by 3.25:1. AImost, the soft and marshy island areas with a largelar
80% of the populations live in villages, most ofam ¢ rivers and canals in between. Since Bangladesheh

thhac': tﬁre\élously dnefver E‘.Sled a phone. ![F IS als_|c|> predi )l area, dense population and low tele-denssisre
at the demand of mobile communications will G i o emendous potential of wireless communication

L?]o%reom;tr]m?ng)y,irr??r:/éngea;rafggjrpep?:ljglgﬁd %g%u?;gitsh and networking in Bangladesh. The recent abruptins
iy 9 9 the number of mobile wireless telephone users is an

home to 13 million mobile phone users. The totab3. . . : . . .
million mobile phone users are being served by fowmd'cat'on for this. Non line of sight (NLOS) wirsls

network operators named Pacific Bangladesh TelecomteChnOI_Ogies is cost-e_ffecti_ve options for deplgymult
CityCell, Grameen Phone, Banglalink and Aktel. fraci Megabit Internet service with ranges from 20 torfies.
Bangladesh Telecom uses the CDMA system and thkin® Of Sight based previous wireless technologiase
other three operators use GSM system for theirorétsy ~ Proven to be infeasible for use in rural areas tdusigh
Starting with only two ISPs and one thousand ugers installation cost and poor scalability. Mesh NLOS
1996, at present the total number of Internet ugers Wireless technology may be taken under consideratio
Bangladesh is 2.04 million. The Internet usershaiag  according to specifically defined site requiremeaisi
served by 62 Internet Service Providers (ISPspedr  optimally desired performanie Recently, a lot of
the country. Grameen Telecom's (GTC) Village Phoneattention has been observed in the use of wireless
program has brought the latest communicatiometworks as a relatively low-cost way of gettingess to
technologies to rural villages. GTC has made mobildnformation database as well as to the InternetFiVi
telephony services available to over 35,000 out opacket radio service, microwave links and even 3G
Bangladesh’'s 68,000 Vvillages. Previously detacheghone networks can be chosen as appropriate véireles
communities are now connected to the rest of th@ttp  networking technologies.
and to the world. Urban mobile phones have beeremad
accessible to the rural poor. The rural communication point (RCP) approach: In
Singapore Telecommunications Limited (SingTel)the target country, Bangladesh, for the significant
has introduced its broadband IP backbone to Interngportion of remote and rural land areas, terrestrial
Service Providers (ISPs), broadcasters, educationgommunication approaches (such as fiber and
institutions  and  multinational companies  in microwave links) tend to be very expensive and so
Bangladesf. SingTel efforts can help flourish the ICT apparently infeasible to be established. Satediitems
sector of Bangladesh through developing faste€an be a very good and flexible alternative sofufiar
networking infrastructure in the country. SingTel’'s immediate wide area coverage and broadcast cayabili
broadband IP backbone will operate via satellitghin A Rural Communication Point (RCP) can be
region. SingTel is providing Digital Video implemented by applying the combination of a number
Broadcasting-Internet Protocol (DVB-IP), the netiwor ©f leading edge transmission technologies whicH wil
packages IP including voice, video, internet-basenable efficient resource utilization and sharing
applications and other online contents into a DvBbetween many users. In a specific geographic region
stream before transmission via satellite to mudtigites ~ Regional Access Point (RAP) will be responsible for
in the Asia Pacific region simultaneously. DVB-IP the communication —among several wirelessly
combines the best of Internet technology with thenetworked RCPs within that specific region. The RAP
simultaneous global reach of satellites to delimstant ~ Will be connected to the satellite and the banduwisil
access to an Internet backbone. Service providems ¢ be distributed among the constituent member RCPs
enjoy significant cost savings on satellite bandiwid within its coverage area. The RAPs will communicate
compared to the traditional point-to-point techmgio among themselves via the satellite links. The RGiPs
via the terrestrial network where links have to bebe networked as a Local Area Network (LAN) fashion.
dedicated and repeated for each remote sitdPne single RCP located in a remote place can aso b
Furthermore, DVB-IP supports broadband Interneconnected directly to the satellite. These techesqu
connectivity, ~video-conference, multimedia video May reduce the satellite bandwidth cost to a siganit
streaming, high-speed file transfer and interactivéMount.
distance learning and thus it opens up a new hoffizo
broadcasters to deliver more than just televisignads THE RCP CONCEPT
and programming. This technology of the broadbdhd | Region-based satellite earth stations: The satellite
backbone via satellite can facilitate the progre$s will connect different region based on broadband
telemedicine in Bangladesh. networks for data transferring and other
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communications. Each RCP may have a training centexists, it is believed that modern WLAN can provide

and a browsing center. The training center canigeov excellent solution for last-mile distribution witgpeeds

the basic and necessary technological traininghto t up to tens of Mbp¥. The possible structure of the

rural people. The browsing center can be used @s tfrtonnections between the RPCs and subscribers are
Internet café for the community. The café may idelu shown in Fig 1.

a web server to provide web hosting facilities he t

general public. The earth station may be used dSRn Adaptive bandwidth allocations to RCPs. In this

to provide Internet service to a limited number ofstudy the use of conventional bent-pipe transpander

individual users. The wireless LAN can be a goodare proposed as a cost effective solution for tA@R

solution for this purpose. The overall performance of these transponders ean b

improved by allocating the link capacity dependory

the specific RAP requirements. A number of adaptive
andwidth allocation algorithms are available. das

components of the earth station could also be &med

video and audio broadcast applications in a cost-

effective manner. The local redistribution of the

broadcast material could then be done from the RCP

site, for instance, via UHF transmission.

Traffic management: The need of bandwidth and time
of service should get some emphasis on the RAPeSo
applications (i.e. e-transaction) are very sensitto
time delays while some other requires more bandwidt
(i.e. File transfer). Web browsing, which, perhajss,
the most popular Internet service, can tolerate esom
transmission delays and is also somewhat variabits i
required transmission bandwidth. With the comborati
of factors to consider when sending information

ir_lclu_o_ling b.it rate, transmission de_lay and priqrity_ RCP based ICT network can help the rural areas
significant improvement can be gained by approqarlatdeveIOp in many ways. The main problem in

transmission and bandwidth scheduling from a single

satellite hub. This traffic shaping part of the RAP g(?%erlr?(?r:?fkng\?vlrjwn;ge‘zigi;ZI dit\r/]ige’ i%rt;ﬁqecgr?g%g?“on
concept will work efficiently if located at the ffiz

concentration point in the earth station. This devill aspects. Here in this Stl.de’ a communication mbes|
control and monitor the RCP traffi.c in order to been propqsed that will connect the urba_m and _rural
maximize its throughput and to ensure that priesiti ngtworks WIthOUt_ any bound. Free flow of informatio
among different services and traffic types are kehe with all Ievells will ensure f[he overall developmaenit

' . g g o the developing country. Figure 2 shows the network
traffic will be divided by the servicdi.e. Training structure of the proposed system
Centre, Browsing Centre, Individual user) and ol :

. ; o . The main users of the system will generally be
characterized by the time sensitivity factor (V|de0entre reneurs. vouna people. children. women. kider
conferencing, web browsing, email etc.). P » young people, ' ,

people (farmers, businessmen and others), unengploye
Efficient  transmission technology: Modern People, NGOs and the Government himself. Most

modulation and coding systems can give improvement§ommon problems for these users are lack of skills,
in spectral efficiency (i.e., the amount of transpper ~ information, capital, immediate customer base,
bandwidth required for a given bit rate) and thevpo perceived or actual isolation and poor infrastreetu
efficiency (i.e., the transmit power or antennaesiz Figure 3 shows the infrastructure of the informatio
required to give the required bit error ratetransaction between different networks and
performance). This system can use advanced err@gommunication systems. The RAP will acquire the
correction coding, e.g., Turbo coding with high @rd necessary information from different sources and so
QAM modulation and operates to tens of megabits pefhem for different types of end users (i.e. farmers
second and thus can offer a factor of two improveme \yomen, local govt,, NGOs etc.) Each community will
in either power efficiency or bandW|_dth efficiency have their own domain name and web server. Each
compargd to half rate c_ontrol _codlng or QPSKghecriber will have his own email address. The
modulation. Such. a .t_echmque will decrease overal ubscriber will be able to host his own web pageteu
system cost by a significant amount. : . . .
his own community domain name. The web page will

Last-mile distribution techniques: The RCPs under give him an opportunity to introduce his produaisfte
one RAP will form a LAN to communicate with each 9/obal community. The center may take some steps to
other. The medium of the LAN will depend on the d€Sign develop software by giving proper trainiagite
terrain and environmental conditions. An efficient Young and talented people. Most of the rural womnen
distribution technique is required to connect esdrs  developing countries know some kinds of handicraft
to the RCP. Generally, it is assumed that mosworks. The center will introduce their works to the
subscribers will be located within several kilomete urban and global community where the demand for
from the RCP station and a few may be up to 35 knhandicraft is very high. These e-business oppdiami
away and also that all traffic would be IP-basednil#/  will boost up the rural economy by eliminating the
several alternatives, such as ADSL, 3G wirelessPISM  middlemen or distributors.

125¢

'"RCP based approach for poverty alleviation: An



Am. J. Applied Sci., 2 (8): 1256-1260, 2005

Remote Comm.

d=35k Remote Point (RCP)
Access Point
(RAP)
PSTN ' Loral Remote Remote
oc, _| I_ ................. Access Point  Comm.
Exchange ¢ > d=35km (RAP) Point RCP)
Last-Mile . . P
S Microwave links H D_
) . PSTN / Local 3
feereririestere . RYTTPTEPES Exchange i 8
¢ Proposed Last-Mile technologies for the target country: Z
: Fixed Wireless (WLL, LMDS, MMDS, VSAT) ) ) &
. Wireless Local Area Network (WLAN) VEAT links ﬁ
: Wireless Metropolitan Area Network (WMAN) - T
1 Wireless Wide Area Network (WWAN) &+ e
............................................................... Long haul access Last-Mile
@ (®)

Fig. 1: Rural access techniques via RCP and RAfhdntarget country Bangladesh: Distance to PSThocal
exchange (a) <35 km, (b) >35 km
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Fig. 3: ICT framework for the proposed RCP based
system

The private companies are not generally interested

Fig. 2. Rural coverage through RCP, RAP andinvest in any infrastructures in rural areas beeaois
satellite in the target country Bangladesh poor profit margin. Successful implementation oé th

rural center will obviously generate some reverha t

The government banks may give them the capitaWwill attract the private companies to invest there.

to initiate their business. Secured transaction OEenefitsof RCP b rural business opportunities:
money should be ensured by the mformatlon CeNtrhe penefits of RCP based rural business oppoiegnit
by using any of the secure online transactionge clearly social and financial. A brief discussiof
software. In this way, finally the overall services these benefits has been given in the following:
provided by the earth station may be summarized as: .

Rural office space (phone, fax, copier, printer,Cost-effectiveness:

computer Etc')! Internet service, cle_r|cal senacel Turbo coding technology will enhance the system
business service, consulting services, forum and performance and reduce system cost

training, marketing, networking and shared retail, A fixed annual cost per MHz of transponder
opportunities. All of these services will be progdl Aggregation of the traffic from all users in one

by the community center. The earth station will RCP and RAP provides an improvement in the
charge a small amount of money for these services efficiency of the system resources resulting in a
to make the center self-sustaining and pabfe. further saving compared to individual user access.
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knowledge base and thereby support their efforts to
o ~ tackle their development problems themsdRfe3he
*  Better communication between rural community Government of India has also undertaken a lot of
and urban as well as international communities. linitiatives to empower the rural community.
is also important to view the RCP concept as a waysommunity Information Centre, Sustainable Access in
gf)mrrlwrlr}rl?irt?/viltrs]glf communication  within  the g5 |ndia, Rural e-seva (West Godavari) etc. The
% Better livelihood due to better financial conditi  PTOIECt IS worth-mentioning among them. Finallylfse
sustainability is a very important issue in the ICT

arising from ICT based rural business >*> ; _
opportunities. projects in the rural areas of developing countrlas

*  Promotion of rural tourism World Wide Web this_ study, a brief_framework of ICT based rural
design business opportunities has been proposed and the

*  Local initiatives which could involve community incomes of the ICT center and the rural community
groups, educational centers and individuals, wouldtself in broad sense have not been discussedtail.de
also help in promoting indigenous culture, regionalThe income of the ICT center will depend mostlytioa

Socio economical benefits:

communication and  improved  community community and  efficient management. The
awareness. corresponding Government may give some attention to
CONCL USION these centers after successful implementation. The

Government offices may use the centers to provide
various governmental services to the rural citizens

In this study, we have discussed about the patlenti
use of wireless solutions for providing broadband
communications to rural communities. The Rural
Communications Points (RCPs) consist of a number
communal institutions, businesses and residensiatsu
Local coordination will play a very important role
this concept. It will be combined with advanced 1
technologies and will efficiently share a singléeide
link for a successful implementation. Most of the
technology described in this study is currently
available. In this study the implementation of ICT
based rural business framework and RCP-RAP based
technological support have been highly recommende
for the developing countries. An appropriate traffi
aggregation and management policy with link integfa
optimization can obviously increase the performaoice
this proposed concept. It has been shown thatderor 3
to function efficiently, the proposed concept regsia :
community consensus and organization, which would
be the driver to the greater communication initiedi
within the rural community.

An ICT framework has also been established to
incorporate the key elements of a well-functionargl
pluralistic rural information and knowledge-based

system in the rural areas. The proposed framewsrk i4.

based on the effective use of a variety of ICT
applications at the national, regional and locakls

combined with supporting institutional developmeit. 5

is also to be noted that in this study the post#sl of
ICT based rural business opportunities for the etarg
country Bangladesh has been discussed only. As the

socioeconomic infrastructure of most of the devilgp 6

countries in the South-Asian region is almost same,

similar approach can be implemented broadly in rothe
developing countries in the region, too. A good beam

of ICT projects have already received mentionable
success in this region. In Sri Lanka the Kothmale
Community Radio Internet Project has got a verydgoo

success. The project was initiated to test and
demonstrate an access model that reduces therbarrie
and empowers marginalized communities in ruralsgrea

enabling them to benefit from ICTs to expand their
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7.

Such an ICT framework can thus help developing
countries achieve a sustainable development inuttzs
0?ector.
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