:lyf" ) Proceedings of the International Multiconference on ISBN 978-83-60810-22-4
Computer Science and Information Technology pp. 345-352 ISSN 1896-7094

Mobile Applications for Informal Economies

Tapsie Giridher, Raksik Kim, Divya Rai, Adam Hanover, JuraifuFatima Zarinni,
Christelle Scharff, Anita Wasilewska, Jennifer L. Wong
Computer Science Department, Stony Brook University, $t®rook, NY 11794
fComputer Science Department, Pace University, New York, GitY, USA

Abstract—The proliferation of mobile phones across the world, practices they have learned. In most cases the clients do not
to people of all statures, has provided platform to bring com own or have access to a computer. However, almost all own
puting resources to the masses. In this paper we present thée . haye access to mobile phones. Based on this, we decided to

mobile phone applications designed to aid the businesses dan - S .
people of informal economies in developing countries. Theagl of develop mobile applications that would allow the incubsitor

the applications is to assist in the growth of the economy tlgugh ~ clients to continue to run their businesses the way they were
financial education and awareness and to assist and furthethe taught and became accustomed to while collaborating with th

"tfefr?CY- Each apprl]icaéio_n isLmqtivVa\llted and ianp_ired bé theneledS incubator and hence to improve incubators’ sustainabitity
of the women at the Saint-Louis Women’s Business Center Ineu ntries th r
bator in Senegal, Africa. We present the motivations, apptation the countries they are located.
design and operation, and the lessons learned throughout aegr ~ p Stony Brook Seminar
of development. ' o )

The participants of the seminar were presented with deltaile

|. INTRODUCTION profiles of all of the clients [4] and it was decided that the
N THIS paper we present the research and the applicatiomsmen from the incubator needed assistance in two categorie
developed over past year by participants of Stony Brookfmancial management of different kind and educational goal
Advanced Topics in Computer Science Seminar on Mobitet up by ADD- Neighborhood Association program situated
Computing for Informal Economies [1]. Our first goal was tdn the poorest area of St. Louis.
develop Mobile Phone applications for businesses condecte The goal of the seminar was to address the needs of
with the Women Business Center (WBC) located in Saitibte women in Senegal by building applications to aid and
Louis, Senegal [2], [3]. educate the informal economy business of basic financial
Senegal is located in West Africa. The most popular lagrinciples/consciousness. Also, since the situation ise§al
guages are Fula and Wolof, with several million speakeis not unique, we aimed to develop applications which could
each. French remains the official and educational languagéso be use in other informal economies in other countries al
Senegal counts 3.37 millions of mobile phones subscribarger the world. Also, since many informal economies furctio
- representing 28% of the country population. The accewsareas with different spoken languages and written laggsia
and presence of the Internet and Web is limited due &nd in areas where the illiteracy rate is high, we also aimed
infrastructures, education, and language issues. to develop the applications to be primarily visual-based a
NCNW (National Council of Negro Women) is a US NGCOtherefore natural-language independent.
that was established in 1935 with headquarters in Washingto We have used J2ME, developed prototypes on emulators and
DC. NCNW has been operating in Senegal (Dakar, Thies aimgtalled them on provided phones and our own phones. The
Saint Louis) since 1975. Main areas of activities are edocat prototypes were then tested in January 2009 in St Louis,-Sene
health and economic empowerment of women. The Saigal with women connected Women Business Center (WBC)
Louis office houses the Women’s Business Center (WBGnd with Dakar's Middle School children. They were also
In summer of 2008, the Center supported seven womehown to the Thies’ University Bootcamp students who finally
entrepreneurs as resident clients. All women had never hdeleloped their own applications tailored to particulaeras
contact with a computer before the program and were learnifd, [6], [7], [8], [9], [10], [11].
to use it for their businesses. The resident training progra These prototypes were presented in February 2009 at
was designed to teach computer use, accounting, marketiognference "MobileTech for Social Change: A Barcamp by
management, assist in the creation of a business plan amabileActive.org and Hunter College”, New York, NY [12],
provide access to Internet. [13]. The improved version of the original prototypes was
Incubators typically are funded for a limited amount of timepresented in April 2009 at conference "Mobile Technology
and the incubator clients are aided for short periods of tHeSocial Change”, GOOGLE, Washington DC [14].
Incubator’s lifetime. One drawback of the program is tha th Even if concepts for our applications originated in a specifi
technology which the incubator clients learn to use is onfylace, our goal was to design them in such a way that they
accessible to them during their stay with the program. Afier can be used in any part of the world by people speaking
completion of the program it is essential to provide thentBe many different languages. Moreover, we wanted to address th
with a support structure to continue using the principled amproblem of illiteracy or partial illiteracy of potential ass. We
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hence looked into development of mobile phone prototypemall business owners were unknowledgeable in terms af thei
that target as many informal economies as possible, i.e.losiness finances. The second need was to enable business
create applications which would be the most universal aogvners who transform raw goods into sellable products and
easy to use for even illiterate users. who barter on the prices of the goods to determine theirmyici

To achieve these goals we looked into the developmentiof order to make a profit. In the next two subsections we
applications with fully pictorial, word free, or almost wbr present the applications developed to address these goals.
free user interfaces. To which the words can be easily added i
any language of the country in which the application would bg Goal-Oriented Accounting Application
used, if needed. Nevertheless the applications shouldllye fu ) ] o _
operational and comprehensible without the natural laggsa 1he goal-oriented accounting application is designed to

labels attached. perform simple accounting with pre-defined categories of
income and expenses. The main motivation for development
B. Paper Organization was to teach and encourage the recording of hidden expenses

In the next two sections we present the applications indpir@hich many of the business women were unconscious of when
by the needs of the women of the Senegalese WomeHierviewed in Senegal. In addition during the interviewany
Business Center (WBC). We begin by presenting two financii the women expr_essed an interest in obtaining larger or
applications, the first is a goal-oriented accounting paogr €Xpensive items which they normally would not be able to
and the second is a buy-and-sell for profit application. Thétford, such as a sewing machine. The application is dedigne
we present an educational dictionary application. For ealhhelp the user focus their finances towards achieving &long
application, we present the motivation behind the develof™m goal or purchase by illustrating their savings towards
ment, the operating functionality, the technical detaiiad the goal. By providing a simple interface for entering sales
the lessons learned in each case. In Section IV we pres@ffl €xpenses we hope to both educate and increase financial
the main challenges faced during application development.@wareness amongst the users.

1) Application Functionality:The goal-oriented accounting
Il. FINANCIAL APPLICATIONS program is a program that helps the user manage their income

The main goal of the financial applications was to motiva@nd expenditures (outgoing). The main screen shown in &igur
and educate the business owner to be more knowledgeabld (@) offers five functions/buttons the user can choose from:
business practices. During the interviews with the incabatincome, Outgoing, Profit, Goal, and Minimum Balance.
clients, we learned that many of the women didn’t have anWhen the user chooses Income, which is represented by
idea of hidden expenses. Many of them made no connect@mlue arrow into the money on the main screen, a screen is
between their personal expenditures and the businesssegerpresented that allows the user to choose the type of incoene th
For example, during the interview with one of the womenser wishes to input (Figure 1(b)). For example, the categor
business owners, who spoke very rudimentary French, whieslude jewelry, clothing, or art. When the user selectstype
she was asked how much she paid for rent. She answerefdinput a new screen is presented where the user can input
"My brother in law gave me the space and | do not paithe amount of money they have received for that category of
rent” When asked "Did you buy a present for your brothegoods (Figure 1(c)). This is done by simply using the number
in law and how often”, she replied "Of Course”. Anothebuttons to input the amount, then pushing the middle button
example is the number of employees she had she respondedhe phone to save the value. Once done, the user can either
"None”. In the answer to the question that who helps her, "Alise the left menu button to go back to the main menu, or the
my children”. In the end she made no connections betwegser can use the right menu button to go back to the previous
the money spent on the family members and the connecticeseen.
between the expenditures and the business. After choosing the Outgoing button from the main menu,

In another case, a more experienced business women wsch is represented by a red arrow out of the money, the
printing business cards, taking taxis to hotels where shser is presented with a screen where expenses can be imputed
distributed these cards, and she was paying money to guidtes the program (Figure 1(d)). For instance, if the usensige
to bring the visitors to her store. She did not consider any ofoney for a taxi, rent, food, and utilities. To input an exgpen
these as business expenses, meaning she did not keep tratkeofuser would go to the outgoing screen, use the up and
the money spent or even realize that these costs impacted d@wn arrow keys on the phone to move the cursor to the
profits. In these two cases and many others, many of the otberrect expense category, then use the number keys to input
women had no understanding of knowledge of whether théire amount of that expense. Once the value is saved then the
business were making profits or losing money. program shows the balance screen, taking into considaratio

Based on this knowledge, we designed the financial apcome and the expenses entered (Figure 1(e)). The balance
plications to address two main needs. The first is aimed sireen, which is represented by the box with money on the
aiding the women/users in realizing and understanding @hemnain screen, displays the current information about theayon
the income comes from and what are their expenditures fan hand. First, it displays the total amount of the user'dipro
their business. As mentioned in the introduction, many ef ttat the top of the screen. On the bottom half of the screen is
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(a) Main Screen (b) Income Categories (c) Income Amount (d) Expenses Amount

(e) Balance Screen (f) Goal Screen (g) Balance Screen with Goal

Fig. 1. Screenshots of the financial application.

the the goal box. The goal box illustrates the users progréalance screen has. The first is showing the user a visual of
toward a goal. the minimum balance and their profit above that balance. The

From the main menu, the user can use the left menu buttoyp are different colors so it is easy to distinguish. Undhés t
to proceed to the Goal screen. The goal screen is whéagrizontal bar is where the user either sets the value for the

the user chooses a goal to work towards (Figure 1(f)). Theinimum balance, or replenishes the minimum balance.

| that th r ch is displ in the Profit scr ) -
goal t at_t e user chooses is displayed in the O.t _SC eek the user has a profit equal to or greater than the minimum

as described above. There are three goal categories: bagl? . . .
alance, then when this screen is opened, the user will be

medium, and expensive. The user can choose a goal by Utk to set/change the amount of the minimum balance. If the

the up and down arrow keys to move the cursor to the corrge er has a profit less than the minimum balance (the user has
goal. The user must then input the value of that goal and A P

the middle key on the phone to choose that goal. If all goﬁ?ent some of his security money), then when this screen 1
. o opened, the user must enter an amount to add to the minimum
values are 0, there is no goal chosen and so a red “X

i o .
displayed on the Profit screen as illustrated in Figure 1(e). balance. This is how the program forces the user to replenish

he minimum balance. On h r in rofit mor
If the user selected a goal on the GOAL screen, the progl,}e um balance. Once the user obtains a profit more

. . o an the minimum balance again, when the Minimum Balance
screen would display the item as shown in Figure 1(g). Far ; L
screen is opened it will allow the user to set/change theevalu
example, assume the user chooses the shoes at 200 cost units
. . .. as before.

as the goal. In this case, because there is only 150 units in
the balance box, the user has not reached the goal and cannifta user has expenditures greater than the profits made,
currently buy the item. Thus there is red-colored “X” marland therefore is borrowing from the minimum balance, then
on the shoe image and the progress bar to the right is nie¢ balance screen will display the negative amount in red
completely filled. and the minimum balance screen will change to display a

The last button the user can choose from the main menuéplenish screen as shown in Figure 2(b). In the progress bar
the Minimum Balance screen (Figure 2(a)). Minimum Balancgellow color means remaining minimum balance and the red
is a “security cushion” that prevents the user from havingplor means the minus value in the profit. User can input the
absolutely no money. It is money that should only be used iaplenished amount of money in the box. Once the borrowed
an emergency, when the user has no more operational balamoeount is entered, the progress bar will change to yellow
This security cushion should also always be replenishedwhich means that the minimum balance is restored and the

any of it is used. There are three functions that the Minimubalance screen will again display the profits.
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component with images and coordinates thus the screen can
be maintained better since the programmer can set the exact
location of each component. By implementing the program
in this way the application can easily be modified for other
businesses solely by changing the images.

3) Lessons Learnedinitially, the application was devel-
oped to maintain simplistic functionality. During the boatp
A revisit, a Senegalese student brought the applicationseo t
women and discussed their operation. After a half-day inter
view with the business owners the student had learned that

all of the businesses kept a minimum cash balance for daily

(a) Minimal Balance Screen  (b) Minimal Balance Replenish operation. The minimum cashier balance was added to the
Screen application to meet the needs of the users. In addition,cbase

Fig. 2. Additional screenshots of the financial application on the feedback, we also simplified the specification of the

goals to allow the user to select a single goal at a time, givin
a more accurate view of their achievement along with pragres

2) Technical Details: The financial application maintainsbars to illustrate the achievement.
all information related to transactions done within the lapp
cation. Such transactions include financial activitieshsaee
monitoring incoming and outgoing money. In addition, the Buy and Sell for Profit is an easy to use application that
configuration data related to these financial activitiesstweed was originally designed for the purpose of preventing lsesse
into the applications database. The financial applicatisesu in businesses of fisherwomen who buy fresh fish, dry them
the "RecordStore” class within the "javax.microeditiong” and then sell the dried fish. During the trip it was seen that
package to store this necessary data [15]. the fisherwomen needed an application that would help them

There are two kinds of basic transactions that are storediim(i) determining the prices with which they should sell the
the database. First, the user can store the specific amoundwyf fish in order to make profit and prevent losses, and (ii)
income and category of that income - Paintings, Jewelry,lIISmdetermining the maximum price of fresh fish to accept from
Items, Clothes and Fabrics for instance. This is considerd@® vendors in order to make a profit.
the incoming transaction. For example, when a user makeddence, the Buy and Sell for Profit application is specially
money by selling paintings, he/she can select the "Paistingmplemented to output the minimum sale price for a given
button and then insert the amount earned from that paintiagiount of dry fish, with which the fisherwomen will make
into the application. The application then stores the datk aa profit. Moreover, the application also shows the maximum
the amount of money earned into its database system usmige to give for a kilo of fresh fish when buying fresh fish
"RecordStore”. After this occurs, the application autoicalty from the vendors, in order to make a profit. This application
calculates total profit in order to maintain a running tota f gives a basis for the fisherwomen to bargain with the fresh
the user. The application keeps a daily record of the profish vendors and the dry fish customers, in order to make a
made for three months. The second kind of transaction is whgiofit.
the user inserts the amount of money spent on various thingd) Application Functionality: When the program starts, a
such as Rent, Taxi fares, Electric Bills, Food and Clothesienu with 5 options are displayed to the user. As seen in
The application then stores the date and amount spent iato Bigure 3(a), these options are: Sell for Profit, Buy for Profit
database and then automatically calculates the total @efitUpdate Fresh Fish Bought, Update Dry Fish Sold and Reset.
described earlier. We explain the use of each of these options.

The database is also used to display its stored data in th&Vhen the user clicks on Sell for Profit, she is prompted
application. "RecordStore” is also used in this case. Begauo enter the kilos of dry fish that she wants to sell (Figure
there is no specific table or field, the application shouldoke&(b)), after which a screen is displayed telling her that she
the data in the same format and same field style. In ordewust sell the dry fish for a price that is more than that which
to use the same format, the application changes the data tis displayed on the screen, in order to prevent a loss.
byte array format. In order to use the same field style, thexe a If the user clicks on the Buy for Profit option on the main
date fields and number fields which are specific values for threenu, she is shown a screen that tells her that she should buy
other function. As described above in the basic transastiom kilo of fresh fish with a price that is less than the displayed
incoming and outgoing, there is a date field and a number figldce, in order to have profit. (Figure 3(c)).
which is the amount of money earned or spent. Whenever the fisherwoman sells a certain amount of dry

Because the high level GUI in J2ME cannot be locatdish for a certain price, she must click on the Update Dry
at designed position, the financial application uses lowlle Fish Sold button, and input the kilos of dry fish sold and the
GUI. However, it does not use components such as text boxasount of money obtained (Figure 3(d) left). Then she should
check boxes or buttons. The application implements eaclick on "update sale” to update the database. If the databas

B. Buy and Sell for Profit Application
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Fig. 3. Screenshots of Buy and Sell for Profit fisherwoman iegibns.

is successfully updated the screen shown on Figure 3(dh, rigupdate Fresh Fish Bought and Reset options, (which modify
is displayed. the database), the Sell for Profit and Buy for Profit options
Whenever the fisherwoman buys a certain amount of freeduse the program to just read the data that is stored in the
fish for a certain price, she must click on the Update Freslatabase, and perform some simple calculations in order to
Fish Bought button, and input the kilos of fresh fish bouglglisplay the appropriate minimum selling and maximum buying
and the amount paid to buy the fresh fish (Figure 3(e)). Thekice, respectively. Moreover, during these calculaticthe
she should click on update purchase to update the databaggogram also uses the information that on average 2 kilos of
Upon clicking on the Reset button all the previously coirésh fish is transformed to 1 kilo of dry fish.
lected and maintained information is deleted. In order for the Buy for Profit option to work, the program
2) Technical Details:The J2ME application, Buy and Sellmaintains the last 30 sales transactions of dry fish, and then
for Profit, maintains a database that contains informatii$es this information to compute the average price paid &y th
related to every selling and buying transaction that toaicel dry fish customers for a kilo of dry fish. Then, with simple
Whenever the fisherwoman sells dry fish, she adds a né@lculations the program finds the maximum buying price of
record, containing the sold amount of dry fish and the mongryzsh fish, so that the fisherwomen will have profit. Moreover,
obtained, to the database, via clicking on the Update D§jnce we only keep record of the most recent sales transactio
Fish Sold button. Once the program gets this information G dry fish, we rule out the case where the maximum buying
recomputes the price with which the remaining dry fish shouRiice is computed using old and outdated data.
be sold. Similarly, this information is also going to be used The application was implemented using the Eclipse frame-
recompute the maximum fresh fish price to accept from theork [16], [17] for J2ME [18]. The database is main-
vendors for a kilo of fresh fish. tained using the RecordStore class which comes with the
Similarly, whenever the fisherwoman buys fresh fish, sti@vax.microedition.rms package [15]. Hence, even when the
updates the database by clicking on the Update Fresh Faplication exits the data that is stored in the database is
Bought button and by putting in this new information. Againpreserved, and when the application is restarted again, the
this information will be used to recompute both the minimuriformation previously stored can still be used.
selling price and maximum buying price with simple algebra. 3) Lessons Learnt:On the return trip to Senegal, the
The Reset button is used to clear the database of all the dapglication was brought to the fisherwomen by a native Sene-
that is maintained so far. Unlike the update Dry Fish Soldalese speaker. What was discovered was that the fisherwomen
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actually do not have any bargaining power over the fresh fishOne on the main motivations for creating the dictionary
prices or the dry fish prices. They are forced to buy and selpplication was to foster improved education. One majarass
the fish with fixed prices. Given this new information whichn developing countries is the lack of resources and a alltur
we were not aware at the time of conception it deemed tperspective of education as secondary to earning a living to
application not applicable in this case. However, the saipe t support the family. Also, in many places the retention of
of fish businesses is also present in other parts of the worbthildren in schooling past the early years is low, which we
for example Bangladesh, where bargaining is common in thiglieve is mainly due to the fact that many countries have
business. We can use the same application in these areasdiftérent spoken and official languages. As a result thedig
with images of that area’s currency rather than Senegaleates tend to be low. The dictionary application was ennistb
Currency (CFA). to bring a simple and entertaining tool to your children to
Moreover, there are other small informal businesses felp to aid in their vocabulary learning and increase litgra
Senegal where the people have bargaining power over priddg, implementing the application on the mobile phones the
and generally speaking they have the same business cyg@l was to reach out to all children and even adults through
of buying raw products, transforming them and then sellifgchnology which is already present.
the produced product. For example, there are small bugisess pue to the fact that the literacy rates are low, the applicati
where the women buy fresh fruits/fresh vegetables, put theg\designed to teach through images, sound, and text. Many of
in jars with preservatives and then sell the preservedsfruthe spoken languages are not written languages, and therefo
and vegetables. The fisherwomen application can easily #h¢ use of sound clips to speak the dictionary words is
changed to be used by such businesses by replacing the image®l to convey the vocabulary. Additionally, the interface
and the conversion factor for the goods. Thus by changing oijas designed to be simple and self-explanatory in order to
variables and images in our Buy and Sell for Profit appliatioremove any dependance on language. Pictorial representati
we can make it work for other similar informal businesses. of app|icati0n functions were used. Since, the app"cat'g)n
This application is useful for similar type of businessesimed at diverse age groups, a short textual descriptioheof t
where the prices are not fixed, but the fact that the apptinatidictionary word is also selectable as an option. We focused
could not be used by the fisherwomen reiterates the notioor dictionary database on nouns and verbs which are used in
that any applications designed for developing and informahily life.
economies must be supported by locals and people (our co-
workers) on the ground in the communities. Assumptions

made by designers on the outsides may be contradictory or L . .
incorrec)t/ g Y yA. Application Functionality

The dictionary application consists of a grid of images
displayed in randomized order. Each image represents an
ADD main goal is to prepare children from age 3-7 fronfoun in the dictionary. The user operate the dictionary & th
the poorest areas to enter French school systems and beabf@ltowing way. On the home screen as in Figure 4(a), there
stay there. ADD is located in the house of its president with@{€ two buttons: about and enter. The about button displays

pre-school is located nearby. In the house of the preSthinformation about the application. The enter button leass t
created a Library for children (books are donated by peaplet® next screen. The user also has an option of exiting the
France), a space for children from the neighborhood to stugiPlication from the home screen. The user selects an image
and be successful at school, a Cyber cafe with two computfghis/her choice from the picture grid as in Figure 4(b).

with internet connection. The pre-school has 3 sections forOn choosing the image, the size of the image increases and
children between 3 and 7 years old with total around 11Be image is displayed in larger form on the screen as in
children. Children speak Wolof at home and on the stredtgure 4(c). The name of the object appears on the screen
with no exposure to French. When they go to state school (&Mord in English spelling). The pronunciation of the word
schools are only in French) they have to learn French, rgadican be listened to by selecting the play button/option. On
and writing, arithmetic all at the same time and as a resultchicking the Details button, the description of the objettose
dropout rate is enormous. It is typical for all of the countrypicture is selected is displayed in a few words as in Figure
Only 12% of the Senagal population finishes High Schodld). Through this description, the user can gain infororati
(French baccalaureate). ADD also helps children through about the object rather than just learning its pronunaiediod

of their school years. They also promote neighborhood stippspelling. The goal of this was to help the user to form a better
and activities, organize Summer camps, and often providaderstanding of the word in their memory. This application
just a quiet place for children to come and read, and drewquires assistance as the description of the word is writte
and study. Based on the knowledge we obtained, we decidedEnglish and may seem complicated to the user group aged
to develop a simple and entertaining mobile-based Frent@-12 years. This screen also has a Home option of returning
Dictionary to aid the children to learn basic French vocabul to the home screen and a 'more’ option for displaying other
while playing. words in a random manner to the user.

IIl. EDUCATIONAL DICTIONARY APPLICATION
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(a) Main Screen (b) Word Selection (c) Word & Audio (d) Word Definition

Fig. 4. Screenshots of the dictionary application.

B. Technical Details & Challenges IV. CHALLENGES

The main goal of the Dictionary program was to teach They were different sets of challenges we faced while
education through enjoyment. To express this goal we fatusgeveloping ideas, principles and user interfaces for bgtkes
on making the interface access friendly, easy to use, aofapplications: the financial and the educational dictigna
visual appealing. To implement the interface the dictignar The main challenge in both financial applications was to
application uses kuix, a j2me hierarchical framework whicimvent a set of simple, universal and comprehensible images
uses xml and css [19]. Kuix works well for both extendabilityepresenting the functions which were to be performed. The
and Ul design. fist challenge in the goal-oriented accounting applicati@s

Two main technical issues cloud the implementation dfow to represent the abstract notions such as income, oetcom
the dictionary application. The first issue is the databask atotal income, savings, savings goals, minimum balance to be
storage scheme implemented to store all the dictionary svor#lept in a store, categories of products sold, and categofies
There are several factors which influence these decisioms: Hexternal and internal expenses as naturally compreheresilol
many words/pictures are required? How large are each of ihemediately recognizable icons. As we began development of
pictures? How should we manage/organize the images; B application for a specific place and country we have first
the phones have enough memory support in the RMI or irsed in our prototype the symbols connected with Senegal.
the mobile SD card? To properly answer these questions, ®ely later, through further development did we work to make
need to determine the specific characteristics of the agifit the application, and hence the images, as much universal as
users. Age group, education level and language play a mapassible. The images presented here result in many discus-
role. For example, it is not required to teach the entire Webssions, changes in content as well is in shape and color. ¥f the
Dictionary to a 12 year old. A few hundred fundamental wordseem obvious and simple it means that we have achieved our
would be decent. goal.

Memory should be accounted for the audio files which store The buy and sell for profit application is still close to our
the pronunciation of words. One of the main challenges wWiest prototype whose primary goal was to assist Senegalese
faced using J2ME is the upper limit on the size of a 1MBsherwomen. The future challenge is to make it as universal,
jar file. In order to address this issue we used a jar-stradturas the first application has become.
division strategy to implement along with SD cards and an In the dictionary application, making a choice of inter-
interface called “external file loader”. We use this loader tpretable and useful pictures was difficult and subject te per
serialize and uniform all image or audio data for all words isonal opinion. Various factors such as intercultural défees
the dictionary. and regional diversity also influenced the choices. Sinee th

Another issue raised during development was the tradgpplication is deployed on mobiles as jar files, the storage
off between the resolution of images used and speed of fimitations implied using very small resolution images efér
application. For example, when a static picture sized 10&B fore color rich, intense and high resolution images could no
used a S40 Nokia takes 5 sec to browse 10 pictures. Howevs, included. Further development of the application would
for XXX it takes XXX. Repercussions of using a larger datasétclude using an external memory card is used to store images
or/and animated pictures also must be taken into considarat Overall, for all the applications, the main difficulty was
A possible solution could be using the external file loaddhe selecting images which convey the proper concept for the
or a hashtable structure proposed to speed up the pagindusiction in the application. Determining how another crétu
different jar files and the mapping of images/audios in déffé or user would interpret the meaning of a picture or symbol
jar files. is a difficult task. As a results we found that throughout the
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development of the application it is of crucial importanoe t [4] A. Wasilewska and J. L. Wong, “Seminar on mobile compytifor
have people in the communities who speak the native language '“(f)g%ma' economies,” http://www.cs.stonybrook.edase651/web1.pdf,

and understand the culture assisting and interacting wigh t )
users.

C. Sc-harff, A. Wasilewska, |. Ndiaye, M. Bousso, and CrrSéJobile
and web design for senegal,” 2008.

[6] ——, “Poster on preparing students in africa for sociarepreneurship

V. CONCLUSION

In this work we presented three mobile phone applications
that were inspired by the needs of the women connected with

in mobile technology: Current and future efforts in senggabbile for
development (m4d),” http://atlantis.seidenberg.patgwiki/senegal/
Publications?action=AttachFile&do=get&target=M4D3a0stract.pdf,
December 2008.

the Women Business Center (WBC) located in Saint Louid7] —— “Students to develop applications to empower wonresdnegal,’

Senegal. Two of the applications focus on addressing the

http://mobileactive08.confabb.com/conferences/Mohitive08/
sessions/21046/details, October 2008.

financial aspects of the businesses and the third was aimpyl —, “A competition-based model for fostering communiiyilding in

at education. The applications presented here strive tageo
intuitive and illustrative interfaces in order accommadasers
from all levels of society and educational and national back
ground. We also presented the operation and implementatiéi
details of each applications and discussed the challenupgks A1
lessons learned throughout the process.
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