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Abstract- Information and Communications Technology
for Development (ICT4D) in marginalized regions is
viewed as a tool to facilitate a range of information,
communication and transaction services that contribute
to improving rural livelihoods. While e-commerce has
played a pivotal role in business strategies and revenues
for major organizations, worldwide statistics shows that
there are more than 800 million web-enabled mobile
device users, offering a new platform for the
development of commercial applications for mobile
devices. This has given rise to what is termed mobile
electronic commerce, M-Commerce. However, these
applications have not yet been as effective in rural
regions as they are in the urban areas. This paper
discusses the implementation of a mobile device
application for performing banking transactions in
marginalized regions. It is a component of the MPayment System, a mobile device application that is user
driven and offers a source of revenue for the rural
entrepreneurs.
Index Terms—ICT4D, M-Payment System, Digital
Divide.
I. INTRODUCTION
The ICT4D landscape has seen many technological
innovations being developed and deployed in many regions.
The innovations may serve as commercial applications or
any of the vast forms of social applications. While these
technologies have been dominant and established in the
cities, the marginalized regions have not been fully exposed
to and benefited from the use of these Information and
Communication Technologies (ICTs).
In the marginalized areas, poor infrastructure, high illiteracy
levels and poor health facilities are some of the common
factors that define the reality of these communities.
Impoverishing factors are many and diversified in these
areas and tend to inhibit diffusion of technology,
information, services and market integration (Menda A.).
The fusion of these factors and other cultural and macroeconomic problems such as foreign debts and currency
depreciation subjects the rural poor majority to chronic
poverty. According to a report by Statistics South Africa in
2001, approximately 42% of the total population lives in
rural areas, from the same report, a significant percentage
(about 12%) of rural people migrated to the cities in search
of better living conditions (Kok P. et al., 2006).

The term “digital divide” has been defined relative to
technological advancement in a region and levels of access
to such ICT technologies. It is a rift between those people
who have access to ICT infrastructure and digital knowledge
repository and those who have not. In the global digital
information, those who have no access to Internet through
the use of ICT technologies are disadvantaged, as these ICTs
can encourage them to participate fully in educational, social
and economic and democratic processes using these
technologies (Cullen R., 2001).
Wireless technology has seen a rapid growth in the use of
mobile device applications as opposed to desktop based
solutions. With cell phones becoming the highly accessible
and affordable wireless device globally, it has made it easy
for service providers to target and utilize every customer
base, including the ones affected by the digital divide
constraints.
In South Africa, an ICT initiative to offer connectivity
through the Internet was established (Singh A.M., 2004).
However, the initiative has proven to be costly to the low
income earners and it is a development initiative that is out
of reach for the rural areas as compared to the low cost and
mobility of the wireless network (Mansel R., 2001). The
marginalized regions in South Africa suffer from almost the
same problems that have impoverished them. They have no
banking infrastructure, poor roads, poor service delivery and
critical health services.
The decreasing cost and ever improving capabilities of the
mobile device offers a desirable computing platform for data
collection, knowledge and information exchange as well as a
social and business network. This project introduces a
module of the M-Payment system that facilitates the use of
mobile device as a key banking component in a rural
environment. With this application, rural people can perform
various mobile banking transactions on the phone while
using the local entrepreneurs as the community bank.
II. PROBLEM DOMAIN
This project is an extension of the already existing ICT
platform in a marginalized region called Dwesa, in the
Eastern Cape Province, South Africa. It paints a typical
South African rural reality, i.e. it is characterized by poverty,
poor infrastructure, low literacy levels and limited education
(Kok P. et al., 2006). Business prospects in this region are
limited as investment from outside is very low. The only
thriving entrepreneur ventures are backyard grocery shops

that offer limited services to the community. To access
better services one has to travel to the nearest town. As it is
isolated, transport costs to and from town are very high. For
example, if one has a bank account with R100 deposited in
it, that means he has to use R60 to go to and from town
where there is a bank. Travelling poses an unnecessary
expense, hence the introduction of this project to make
banking a locally accessible service. This project is
undertaken under the joint partnership of the Universities of
Fort Hare and Rhodes, sponsored by various industry
partners, to come up with ICT innovations to improve the
socio-economic livelihoods of the people in the rural Dwesa.
III. MOBILE SOLUTIONS
Most mobile solutions developed globally have targeted
mature markets, i.e. the urban customers. This has caused a
digital divide with the rural people restricted to the usage of
such services. But researchers have embarked on a mission
to leverage ICT access by developing applications best
suited for the rural communities and their cultures. The
following is a list of some of the applications developed in
various global regions and their uses.
A. South Africa
Whizzit (Crotty A, 2005).
This is the first cell phone banking facility for the 16
million unbanked and under banked South Africans. It
offers an affordable way to perform financial transactions
as an alternative to conventional banks e.g. deposit, cell
phone prepaid top up and accounts payment. Whizzit does
not require one to have a bank account and in addition
offers subscribers a MAESTRO debit card that can be
used at any ATM or retail shops. It is cost effective, with
the charges ranging from 99 cents to R4.99. It does not
charge a monthly fee nor require a minimum balance.
Whizzit has and added advantage that it is compatible with
the early generation cell phones, as it targets the poverty
stricken societies.
B. Uganda
Women of Uganda Network (WOUGHNET)
(Gajwani A, 2006).
This is a network formed by women and is a catalyst in
ensuring women rights in Uganda. It uses an SMS to share
information and carry out campaigns on issues that affect
them, e.g. gender violence.
C. Philippines
Test-A-Withdrawal (Owen J. et al., 2007).
This is a virtual mobile wallet that uses GCash, a mobile
money platform to turn mobile devices into mobile wallets.
Users then perform financial transactions converting cash
into GCash. It only requires a mobile phone and once off
registration. Some of the services offered by GCash

include financial donations, micro payments, bills and
tuition fees payment.
D. Asia Pacific
Mobile Help-Line (Gender and ICT Awards, 2005).
This a help-line program via a mobile device for
underprivileged women in Bangladesh, winning a Gender
and Information and Communication award in Asia
Pacific.
E. Kenya
M-pesa (Hughes N. et al., 2007).
This is an innovative payment system for the people with
no banking facilities in Kenya. System is a text messaging
(SMS) application that enables customers to complete
simple financial transactions or micro-payments by use of
mobile phone thus making life simpler for the users.
“Pesa” is a Swahili word for “cash”, so this application
uses the mobile phone to transfer money quickly and
securely to another mobile phone user in the network. A
customer requires no bank account to use the application,
but has to register with Safaricom, the giant Kenyan
network operator, for an M-pesa account.
IV. M- PAYMENT SYSTEM OVERVIEW
The current version of the M-Payment system is a J2ME
application for performing transactions using a mobile
phone. The two modules in the M-Payment system are:
Money Transfer System – this facilitates the
sending of money from a person in town with a
bank to a person in a rural area without a bank.
Local entrepreneur in the rural area acts as a
community bank to complete money transfer, as his
traditional bank account is used.
Electricity Buying system – this module is used to
buy electricity from an entrepreneur in a developed
town by a person in a deeply rural area.
The M-Payment system is a user driven application aided by
systematic investigation to establish ICT facts in the Dwesa
region by researchers from the Fort Hare and Rhodes
Universities. It requires a user to have a mobile phone only
and a bank account if user is an entrepreneur. Questionnaires
were used to identify socio-economic challenges faced in the
region, with the lack of banking facilities being one of the
major concerns to be addressed. This paper only focuses on
the money transfer module of the M-Payment system
.
In the money transfer module, the local entrepreneur’s bank
account is used to deposit some money for any individual in
the same rural location with him by anyone in a town with
access to a bank. This turns the entrepreneur into a rural
bank, as it is only him with a bank account. The rural money
recipients withdraw and transfer money or even buy from the
local entrepreneur’s shops using virtual money in the system
database to represent deposited money in the bank account.
The database in a remote server is thus used to store all the
transaction details. It contains various tables for different

Green – this represents a transaction done in a bank
in town. This is the situation where an urban based
subscriber wants to send a rural based subscriber
some money using the entrepreneur’s bank account.
Pink – this represents cases that can be done from
anywhere by any subscriber.

transactions, keeping track of changes whenever a user
accesses or sends data to it. PHP scripts are used to connect
the J2ME application to the database and facilitate data flow
between the two. The system only requires use of a bank
during deposit to entrepreneur’s account, after which the rest
of the transactions are independent of the bank and are direct
to the system database containing transaction details. The MPayment system modules were developed using J2ME
technology, Netbeans IDE and WAMP server version 2.0.
The following sections will discuss the main functionalities
of the money transfer system.

cash in

Deposit

V. USER REGISTRATION
Subscribers must first be registered in order to be able to use
the system. A subscriber can either be classified as a user or
admin personnel. On registration a general subscriber is
given the user status, while local entrepreneurs are manually
given the admin status. The admin status renders the
entrepreneur more functionalities and data exchange than the
user status subscribers have. The three most important
registration entries are a valid cell phone number, password
and a transaction pin used for authentication when
performing certain transactions on the application. In
addition to these an entrepreneur also needs an account
number into which bank deposits, from a bank in town to a
rural subscriber, can be done. After successfully registering
a user owns a virtual bank account in the m-Payment
database, and this keeps track of all transactions done using
the application. In this paper we will refer to a general
system user as a subscriber and an admin personnel as an
entrepreneur
VI. SYSTEM MENU OPTIONS
The menu options for both the subscriber and entrepreneur
are the same, except that the entrepreneur has additional
cash in menu option. Otherwise the rest of the menu options
perform almost the same task but might have different
outputs as to the type of user performing the transaction.
Figure 1 below shows the two different menu options for the
user and the entrepreneur.

(a) Entrepreneur menu options

(b)User menu options

transfer

account records
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Figure 2: UML use case diagram for money transfer system
VII. DESCRIPTION OF SYSTEM FUNCTIONS
For the system to be fully functional, an entrepreneur must
first have an SMS notification enhanced bank account e.g.
with FNB. This enables the entrepreneur to be notified of
any transactions done to his account, especially since the
account will be used by the Dwesa community when people
in towns send money to them via the entrepreneur’s bank
account. Then we have a money sender, which could be
anyone in town sending money to anyone in Dwesa. The
money recipient is the person to whom the money is being
sent, does not have a bank account and stays in Dwesa (i.e. a
rural area). The following sections briefly discuss the
different transaction methods of the money transfer system.
A. Deposit
For a person in town to be able to deposit money to a rural
person without a bank account, he must have account details
for the rural entrepreneur in the same region as the money
recipient. Before depositing, the subscriber first selects the
deposit menu option in the system menu. Figure 3 shows a
deposit form with an automatically generated reference
number uniquely identifying a deposit transaction. That
same reference number is the one that the subscriber fills in
the bank deposit form as the reference prior to the deposit.

Figure 1: Money transfer menu options.
The cash in menu option is used when a user needs to
withdraw money from the entrepreneur.
Figure 2 below shows the UML use case diagram for the
menu options, and illustrates the same menu options as
shown by figure 1.
There are three color coded cases namely:
Yellow- this represents a strictly entrepreneur
functionality.

Figure 3: Deposit form

Once the deposit has been processed in the bank an
automated bank SMS containing the reference number and
deposit details is sent to the rural entrepreneur mobile
phone. The money sender then uses the application to send
the deposit information to the database as shown in Figure 3
above, updating the account of the money recipient. While
attempting to update the database account with the current
deposit information, the system first checks if the account
number and the recipient phone number specified on the
deposit form are valid entries in the database. If they are
valid entries the system then updates the balance field for the
recipient. In that way as more money is deposited to the
entrepreneur’s account his debt increases while the
individual recipient account balances in the database
increases too. The database now acts as a virtual bank
infrastructure.
B. Cash In
To cash in, a subscriber in Dwesa must have money
deposited for him via the entrepreneur’s bank account and
deposit details already sent to the database. On being
notified by SMS of the deposit transaction details,
containing the reference number and entrepreneur’s identity
the rural subscriber consults the concerned entrepreneur.
Entrepreneur uses the system application to select the cash
in menu, where the cash in form requests that the user phone
number and secret transaction pin number be entered, as
shown in figure 4 below.

with the entreprenuer. The entreprenuer then pays out the
requested cash. This is more like the transactions in real
banks, but the database is the bank repository system while
the entreprenuer acts as a cashier for payouts. Every
subscriber has separate mini accounts in the database with
the various entreprenuers, depending on whose entreprenuer
bank account the subscriber has had money deposited into.
At the end of the day the various balances with the different
entreprenuers add up to to give an overall account balance in
the system for the subscriber. Adding the mini account
balances of all subscribers to one entreprenuer represent the
total money owed to subscribers by the concerned
entreprenuer.
C. Transfer
Money transfer in this system is an inter-account process that
involves deduction of money from one account with a
simultaneous deposit of the same amount into another
subscriber’s account. The money thus transferred can only
be claimed or cashed in from the original entrepreneur to
whom the original amount was deposited in a bank.
Let us take a scenario where subscriber A wants to transfer
money from his account to subscriber B’s account.
Subscriber A should have mini accounts with at least one of
the various entrepreneurs. In order to transfer money from
subscriber A to subscriber B, A specifies from which mini
account to perform the transfer from. He then uses the
money system application to choose the transfer menu,
resulting in the transfer form shown in figure 6 below.

Figure 4: Cash in money form
Figure 6: Money transfer authentication form
The pin requested is a secret number specified by subscriber
on registration. It is a security measure to ensure correct
authentication before subscriber can manipulate data in the
database. If the phone and pin number are correct, and
entrepreneur owes the subscriber some money the system
will present another form, as shown in figure 5 below.

The form has a field for account number and a secret pin as
specified on registration. If subscriber A has a mini account
balance with the entrepreneur whose account number is
inserted in the form, and a correct pin is used, the
application takes subscriber A to the next transfer form that
shows his account balance with the entrepreneur. The form
also allows him to specify the recipient phone number,
subscriber B’s number in this case, and the amount to be
transferred into subscriber B’s account. Figure 7 below
shows the latter transfer form described.

Figure 5: Cash in amount form
Figure 5 above shows that the entreprenuer owes user R200.
The subscriber can withdraw any amount less than or equal
to the amount owed. Subscriber will specify the amount
requested for withdrawal in the amount field. Once the
transaction is processed the database is updated, deducting
the requested amount from the subscriber’s account balance

Figure 7: Money transfer form

Once the system processes the data in the form in figure 7
above a R50 deduction is made to subscriber A’s account
balance with entrepreneur and the same amount added to
subscriber B’s account with the same entrepreneur. The
deduction and deposit affect the overall account balance in
the system, a combination of the mini balances with the
various entrepreneurs.
D. Account Records and User Profile
The account records functionality works differently for the
subscribers and the entrepreneurs. The menu for a subscriber
populates all the subscriber’s latest mini account details with
various entrepreneurs and outputs them on the screen. The
functionality for the entrepreneur works the same but also
populates the mini account data for every subscriber who is
owed money by the entrepreneur.
Figure 8 shows the subscriber’s output screen. It shows that
the subscriber has two mini accounts with different shop
owners, H.C. Mpofu and Tla Mpofu, with the total money
from the mini accounts shown to be R450.

Figure 8: Subscriber’s record output
The output when an entrepreneur is using the application has
a section similar to the one discussed above for the
subscribers, representing the money other entrepreneur owe
the concerned admin personnel. Since an entrepreneur is a
community bank, he owes several subscribers some money,
hence the output for the account records will include a
population of all the mini accounts and the details of the
money owed to the subscribers. Figure 9 below shows an
output screen for the account records of an entrepreneur.

attributes like name, age and location of subscriber or
entrepreneur.
E. Update
This function updates the general information in the
subscriber and entrepreneur profiles in the database. It
however does not update the money related content in the
database, as it protects the data integrity of all the users.
Information updated includes simple attributes like name,
surname and location. The entrepreneur has an additional
field for updating the account number in the database in case
of a change in bank account usage. A successful update
means database now contains the latest information on the
subscriber or entrepreneur.
VIII. SECURITY
Security in this application is implemented in different
operational levels using the password for authentication as a
valid or trusted user to access system resources. On logging
in a user is required to use a password together with user’s
mobile number. User is granted entry into the system only if
the login attributes match the ones in the database system.
The entrepreneur has no direct access to the mini accounts.
If this was the case then the data integrity might be
questioned at some point by users as this is a sensitive
monitorial issue. To protect the mini accounts data from
being manipulated by the entrepreneurs each mini account
holder has his own secret transaction pin used only when
performing transfer and withdrawal actions.
The fact that during cashing-in the entrepreneur has the cash
in menu option in his application, while the subscriber only
possesses the secret transaction pin makes it secure enough
for both parties, as they both have to be present to carry out
the cash in procedure. This will boost the element of trust
between the concerned system users dependent on each
other.
IX. BENEFITS
This project benefits the Dwesa inhabitants as they save time
and money going to town for banking services only. They
can now rely on the entrepreneur’s accounts and travel only
if it is necessary to do so. Through interviews, the local
entrepreneurs and community members expressed their
delight on the development of the money transfer
application. The system presents a source of revenue, with
the entrepreneur charging subscribers for using the
entrepreneur’s bank account to save on the costs of
travelling. This charge should be agreed upon by the Dwesa
people and the entrepreneur to avoid conflicts in the future.
The fee will cater for bank charges plus an incentive amount
on top.
X. CONCLUSION

Figure 9: Entrepreneur’s record output
The user profile menu option outputs information of current
user to the screen. The information consists of the general

This paper discussed the impact of ICT on a global level.
Various ICTs have been developed and deployed
worldwide, and these have a positive impact on the
information exchange levels and knowledge acquisition of
our societies.

The ICTs range from the simple radio and television to the
more complex technologies e.g. internet and wireless
technologies. In this digital information age era, the rural
regions still remain a step backward on the use of latest
technology meant to uplift their socio-economic well being.
The general lapse rate in the rural uptake and adaptation to
the use of these technologies is attributed to the isolation of
these regions, poor infrastructure, low literacy levels and
educational standards. With such conditions defining the
typical rural region is South Africa, input to boost the
knowledge sharing, business ventures and technology
deployment to target isolated rural market is limited as
various organizations and entities dread engaging in
financially risky projects. With the deployment of wireless
technology fast expanding, and its rollout reaching the
marginalized regions, an ICT4D impetus exists to develop
innovations and deploy them in the rural areas. This idea is
enhanced by the fact that mobile devices offer a portable,
affordable and easy to use platform with which the
researchers have embarked on ICT4D innovations based on
their popularity in many regions.
The project discussed in this paper uses wireless technology
to deliver a mobile device application called M-Payment
System to facilitate banking transactions and buying of
electricity in deeply rural Dwesa community using a mobile
device. Focus was on the money transfer module. This
module allows a system subscriber in town to send money to
a system subscriber in Dwesa using the village local
entrepreneur’s bank account. After the bank deposit has
been done in the traditional manner all the other transactions
happen on the mobile device, with the database in the server
in Dwesa acting as a bank repository and the entrepreneur as
the cashier. This application saves the rural people money to
travel to town and also acts as a source of revenue for the
entrepreneur as the rural subscribers to the system pay a fee
for using the entrepreneur’s bank account and him as a
cashier. Once the deposit to the entrepreneur’s account has
been done, the system transactions become independent of
the convectional bank e.g. FNB. The convectional banking
structures can be incorporated, following the legal,
regulatory and banking legislations in South Africa. This
will make the whole system more feasible and functional in
the financial markets in addition to its database confined
banking capabilities.
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