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Foreword

With 133 registered participants, this conferengely surpassed our expectations. When
we started planning this conference it was a smallent we had in mind. It would be a
“1%" conference, one of those fumbling starters taigedly build up to something larger.
We wished to create something which would suppeséarch in the M4D arena by both
encouraging academic discourse and feeding into @disdeminating practitioners’
experiences. With the help of all of you who hasgistered for this conference, coming
from more than 30 different nations, we alreadyeha¥lying ‘something’.

It is interesting that we span not only the pramtiérs—researchers gap but also the social
science—technology fields. By necessity, some @essan in parallel and people tended
to go into the folds they are used to. But mangises, and breaks, and indeed also the
Lucia celebration on Friday morning, were commond & is our belief that every
participant atM4D 2008 met people and perspectives she or he has noumteced
before.

On behalf of the organizing committee we would ldsg@ress our sincere thanks to all the
presenters and panellists who shared their worlisideas with all of us, and especially
we thank the three keynote presenters — Adam Defiton GSMA headquarters in
London, Richard Heeks from University of Manchesgerd Victor Bahl from Microsoft
Research in the US — for accepting our invitatiode also want to acknowledge the
important contribution of the reviewers for thisméerence and the proceedings.

We are also happy to announce contributions frorersé sponsors: the Centre for
HumanlT, which put in both money and time, SPIDER financing the workshop on

Collaboration in East Africa, the E-CLIC projectrfesupporting the workshop

WIRELESS4D, LifeAcademy and Tieto for sponsoring &wo lunches, the Ericsson
corporation for sponsoring our conference dinnad (@so for providing a history lesson
during the dinner on the company founder Lars Magfiicsson), and Microsoft

Research India as well as the network for postgatalstudents, IPID, for travel grants
supporting scholars and research students attettigigonference.

John Soren Pettersson Gudrun Wicander Christian @tensen
General Chair Co-chair Co-chair
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Policy Prioritiesto Connect Africa

Adam DENTON
GSM Association, Mid City Place, London, WC1V 488K
Tel: +44 (0) 7824 327 336, Email: adenton@gsm.org

Mobile communications have been truly transformalowith over 3.5 billion people
globally now having access to voice services usiafile technology. However, challenges
remain, both in continuing to expand voice accesd & delivering affordable mobile
broadband services to bridge the digital divide.

To date, the mobile industry has invested over §i#lion into networks in Africa. In 2007
the industry committed to invest a further $50idill by 2012 into mobile voice and data
networks. For the social and economic benefitheofully realised it is critical that
governments provide an environment that suppoitsitivestment to ensure the economic
and social benefits are fully realised. Inappraterigovernment tax policies, continued
international gateway monopolies, poor spectrummmifey, ineffective universal service
management and unpredictable investment envirorsrahincrease the cost of ownership,
reduce penetration and limit the economic and spointial of mobile.

A World Information Society report in 2007 statethé debate over the future of the digital
divide is now moving away from ‘quantity’ in bastonnectivity and access to ICTs to
measures of ‘quality’ and ‘capacity’, or speed ofess”. The mobile industry is uniquely
positioned to help bridge the digital divide witlobile broadband, but success will depend
on government policies that support investmentamdpetition.
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White Space Networking &
The Commoditization of Pervasive I nter net
Access

Victor BAHL
Microsoft Research Redmond
Tel: +1 (425) 706-1021, Email: bahl @microsoft.com

We began our journey with the goal of commoditizoggvasive connectivity for the masses.
We gravitated towards providing neighborhood cotivigg in developing and rural regions.

Businesses saw an opportunity and local governrbegin to value blanket city-wide

coverage. But success was not inevitable. Deploysnailed and critics questioned the
promises. Perhaps the technology was not readyriore time. So we began looking at
“fixing” the technology, part of which included ¥ing” of the governmental policies around
low-frequency spectrum. Some government listened aew spaces for license-free
operation were opened up.

In this talk, | will discuss the evolution of otltinking on how to achieve open pervasive
internet connectivity. | will highlight promisingemw research directions that are full of
interesting challenges. | will draw on solutiongittmesearchers have developed and show
some of their limitations. My objective is to prasevhat | believe is a one of the new
frontier for wireless networking research at théeiisection of white spaces networking,
cognitive networking, and mesh networking. | whiatlenge the audience into taking on new
problems, which when solved will eventually lead tossuccess in our original goal of
commoditizing pervasive connectivity for the masses

4 — Proceedings of M4D 2008, Karlstad University, Sveden



Prioritiesin Mobiles-for-Development
Resear ch

Richard HEEKS
Centre for Devel opment Informatics, University of Manchester
Tel: +44 (0) 161 275 2870, Email: richard.heeks@manchester.ac.uk

We can frame a discussion of priorities for mobfl@sdevelopment (M4d) research around a
set of questions. A major one would be: why do Mdskarch? Perhaps simpler, we could
ask: where do M4d research?

In this keynote presentation, however, the focukhei on two other questions.

First, how to do m4d research? Put another way: ¢em we do m4d research right? | will
discuss two main points on this. We have prob#iyght rather too little to date about the
dissemination, the uptake and the impact of oweaeh. But who should be the audience for
our research, and how best should we reach theraffici®arly for those working in a
university environment, whom should we target wathr research: practitioners, policy-
makers or other academics?

M4d currently represents something of a researtirysh. In populating this domain, have
we paid enough attention to the conceptual foundatdf our research? In particular, what
are we missing given our relative lack of engagemeth development studies; a toolkit of
ideas that — for example — shapes the discoursgnwitany international agencies?

Second, what m4d research to do? Put anotherheay:can we do the right m4d research?
Again, | will discuss two main points. New techogies are exciting and they help to
capture attention and resources for developmerticpkarly in the global North. But are we
all too ready to jump onto the merry-go-round of&lty? We can characterise innovation of
relevance to development as pro-poor, para-poompangoor. Focusing on the last, should
we be paying more attention to researching thetatlaps and applications of mobiles that
are arising bottom-up from within poor communities®re we missing opportunities to
harvest and scale such innovations in our research?

And have we followed the tracks of mainline telephtoo readily, in conceiving mobiles as
tools for consumption? Mobiles can also be toolsdroduction — creating new content;
creating new livelihoods; creating new micro-entisgs. Looked at in this way, mobiles
provide a direct connection to the re-emergent ldgveent agenda of economic growth.
Can we make this connection in our own M4d reséarch

Above all, do we need to reconceive the poor ingllobal South; seeing them not as passive
consumers of M4d, nor just as project participanis$,as active producers and innovators?
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Waste of Technology

Scott LESCAK
Eazyfone, Guildford House, Heather Close,
Lyme Green Business Park, Macclesfield, SK11 OLR, UK
Tel: +44 (0) 1625 667 867, Email: scott.lescak@eazyfone.com

Abstract: Mobile communication technology makes our liveasier,
improves our efficiency in business and industmypioves communications
in many remote and rural parts of the world, ami@@en save lives. So with
technology having such a profound impact on owdjwwhat happens when it
comes to the end of its own? T-Mobile has estichaltat there are over 52
million redundant mobile phones in the UK, and masgimates are closer to
80 million. With legislation such as ROHS and WEERanging how we
manage this technology at the end of it's life, ahd fact that redundant
everyday technology such as mobile phones canbirelge the digital divide
and change others’ lives, consideration must bergte whether redundant
equipment like mobiles is really technological veastor a waste of
technology. This question is critical for growimgarkets in many of the
developing regions of the world. This paper wilbk at how Eazyfone Ltd
who are based in the UK manage the transfer aridtriédtion of redundant
mobile phones worldwide, and some of the challeriges face in doing so.

1. Production in Today’s World

A mobile phone is manufactured as many of our modsguipment, devices, toys and
household items are. They require the mining, gngwior processing of various natural
resources, such as oil, metals, and wood amonigstsot The process by which these natural
resources are obtained has traditionally been titoafjin monetary costs, as opposed to
environmental and social costs. Manufacturing tnaditionally been based on monetary
costs with various management styles developedtbeeyears to ensure cost efficiency.

Yet only recently, in the last 30 to 40 years haxestarted looking at the other costs
associated with the manufacture of our food, ct@hiand electronic equipment amongst all
the other day to day products we use. Our physaglirements have a number of other
costs such as the pollution of our lands and walees to the use of chemicals on crops,
mining for metals leading to destruction of habaatl biodiversity, the consumption of non
renewable resources, exploitation of human lifenfianufacturing purposes, or the depletion
of worldwide fish stocks, the list goes on.

Today's production methods have questions surriogritiem in relation to sustainability
and ethics. As a result society is faced with mammd more questions about sustainability,
and our rights to exploit and develop in order ®etrour modern needs.

2. Mobile Phones as Products: What Impacts?

There is no doubt that mobile phones bring benéditall of us. However putting aside the
economic cost of a mobile phone, what are the enwiental costs associated with one of the
most loved technologies of recent years?

Proceedings of M4D 2008, Karlstad University, Sveden — 9



With an estimated 3.3 billion mobiles in use waride [1], and anywhere from 50-80
million redundant phones alone in the UK, therelafinitely a concern over how they are
managed when no longer required. Heavy metals ascimercury, lead and cadmium are
present in mobiles, particularly in older model3, [@nd can have detrimental effects on
human, and animal health if they contaminate langroundwater. The mineral Coltan is
another component of mobile phones that has enviental implications. Coltan is used to
regulate electricity in mobile phones and theresarggestions that it has helped fuel the war
in the Democratic Republic in Congo (DRC) [3], dimks between Coltan mining and the
death of the DRC’s Mountain Gorillas [4].

Some legal steps towards sustainability have beean by Europe with the development
of legislation such as the Restriction of HazardBubstances (ROHS) which aims to reduce
harmful substances such as mercury and lead besed during the manufacture stage of
electronic and other products [5], also key is Waste Electric and Electronic Equipment
regulations (WEEE) which aim to ensure that elegtr@quipment is recycled and managed
appropriately at it's life’s end [6]. However whabout the other aspects in the early stages
of this equipments production? What about the nahttesources these products require in
order to come into being, and the social and enmiental impacts, and implications of their
production?

It has been estimated that the average mobileghas a lifetime of between 12 and 18
months. Over this period of time, a mobile phonedesed by the average person has been
calculated to emit around 105 kgs of £f3]. Considering the UK has more 68 million
phone contracts [8] that would be over 7 milliomries of CO2 emitted every 18 months
through mobiles alone.

Although many mobiles reach the end of their lilefore that 18 month period, the
condition of the phone is less of a reason forangke in phone than perhaps the technology
available on newer phones. The birth of Blacklestri phones, and a wave of other smart
phones will lead to a similar wave of mobiles tl@e no longer required, surplus to
requirements and likely to be passed on to somelseg or kept as a spare, or back up phone.

This leads to millions of phones in the UK notrgerecovered for reuse or recycling.
The same mentality can be seen with other produgish have enough value to be kept until
something triggers a need to dispose of the pro@ven if it still serves a purpose.

Now for every mobile phone, pair of jeans, or pltsonal computer we dispose of there
is a finite amount of use left in that product,eoftwithout the need for refurbishment, or
repair. However, putting an economic cost on thEselucts in relation to transporting and
refurbishing or repairing them for reuse often kadany of us to deem these products as
beyond economical repair. A good example is thaegsier to put a mobile in the bin than to
drive to the civic amenity site to recycle it. &a result these products are disposed of. In
the case of mobile phones which often have variecdlsnological benefits to offer still, this
may be seen as a waste of technology. Howevethe$e products truly are beyond
economical repair, then they are the waste of ®dgy and must be disposed of
appropriately.

A key aspect when considering disposal of techmoleuch as mobile phones is in not
looking solely at the cost of repair economicabiyt in looking at the environmental costs
not only in producing the product, but in not reigsthe product. So as a result the product’s
scope for reuse should instead be expanded todmrie finite natural resources used, the
suitability for reuse, development of markets feuse, and transport and costs of shipment
for reuse. These are all key factors which hadedethe development of the market for used
mobile phones that Eazyfone is now a part of.

3. Reuse - Ethical, Environmental, Profitable

Eazyfone have developed along with the mobile plvense market over the last 8 years and
our model is simple. Our envirofone.com brand enages consumers to visit our website,
enter their mobile phones’ make, and model, thentgev much it's worth. Some mobiles
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may have no value, while others may be worth U180 or more depending on the age and
condition of the phone. We will ensure that phowéis no value sent to us are end of life
recycled at no cost to the owner.

Once the phones are recovered they are graded/lzer@ suitable refurbished for resale.
We then put the phones in stock and up for auctidfe sell the phones in large and small
batches to buyers in the Asia, UK, Europe, andcafriMost of our phones are sold to large
buyers in Hong Kong and China, who then sell thengis to smaller buyers who in turn sell
to shops and individuals for public purchase. him WK Envirofone’s recovery model may be
seen as a sustainable business and environmenti&l mwlonging the life of mobiles, and
reducing their negative impacts, but it may alscsben as a closed system as it deals only
with sustainability in the UK.

4. Thinking Outside the System

It is through its model of reuse and recycling taatirofone.com is able to help contribute to
the development of growing economies by providirffprdable and functional mobile
phones to those who need them. Nigeria is by @arlargest African market (Chart 1) and
has a population in excess of 120 million peopléth vwestimates of up 80% mobile
penetration. The United Nations Conference on &r@aad Development (UNCTAD) found
that mobile phone subscribers have almost tripled in developing countries over I#st
five years, and now make up some 58 percent of Imahibscribers worldwide.” [9] This
would appear to give evidence that the digitaldbvis indeed closing, and that mobiles have
a beneficial role in the process.

Eazyfone's African Distribution

50 4% 2%

6%

@ Nigeria

@ Uganda

0O Ghana

O Cote d'ivoire
® Kenya

83%

Chart 1

UNCTAD goes on to say “Mobile telephony providesrket information for, and
improves the earnings of, various communities, sagkhe fishermen of Kerala, the farmers
of Rajasthan, the rural communities in Uganda, #red small vendors in South Africa,
Senegal and Kenya,” providing just one exampleaf mobile phones can have significant
impacts in developing economies. Evidence thatile®tare growing in use in developing
economies can be seen when comparing their grawtlomparison to traditional landlines
illustrated by data taken from an article by Leah@faverman et al. [10] (Chart 2). Mobile
use largely did not exist in 1995 for the countiile€hart 2, the registration of mobile users
in 2003 is not only interesting because of theipespance out of seemingly nowhere but
more so because in many cases they surpass toé tuaditional landlines.
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Telecommunication Type ® Philippines
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Chart 2

5. The Challenges

Although mobiles are undoubtedly beneficial for eleping economies, and organisations
like Eazyfone play an essential role, there ar@iaber of challenges associated with what
we do as an industry from an environmental andasgciint of view.

5.1 Environmental

Chemical Hazards

The mobiles phones contain small quantities of ttimes chemicals such as those identified
earlier, and these must be managed appropriatendbof life. This is fine in Europe, but
what about in Asia, Africa, and other developingreamies and countries? As economies
grow, so too hopefully will the infrastructure asided with developing economies, and the
scope to manage waste in more improved manner.

Reuse and Recycling

Reuse over recycling should be a key priority, haavewvith millions of mobiles estimated to
be redundant within the UK, most of them will neberreused or recycled, but will end up in
landfill. The mobile reuse and recycling indussygrowing, and maturing which is allowing
for a greater and more creative means to penetnatey levels of society in an effort to
recover redundant mobiles.

lllegal Waste

The illegal shipment of electronic waste to foreigountries is an issue as often corrupt
officials will allow these shipments to be receivethe receiving countries will often dispose
of this waste in unethical ways damaging the heaithoth workers, and the environment.
The UK environmental authorities have regulationsplace to prevent the shipment of
electronic waste, however more enforcement is reduin both sides.
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5.2 Social

Clone Wars

It is believed that some Chinese manufacturersparehasing used mobiles phones to

produce “Clone” phones which are illegal. Thissesifrustration amongst those buying the
phones as clones are often indistinguishable fitwenréal thing, and are often less reliable.

As a result sellers of quality second hand molilergs may face reduced income, and have
little recourse to combat this apart from relyingtogh levels of customer service and quality

of phones to ensure that they meet their customeq'sirements in order to compete with the

sale of clone phones and keep their customers happy

Affordability

Even though second hand mobiles are more affordéiglee are still many people that cannot
necessarily afford them. However, it would appiat the business of buying and selling
mobiles is helping provide employment, and is hedpsome cities and towns develop
economically while helping to provide a larger peaton of mobile ownership into
developing economies. As mobile technologies im@rgrices of older phones will drop
making them more and more affordable.

Access

Having a mobile is one thing, but for many havingcess to electricity, and network
coverage, as well the costs of talk time, can baeds. There is an amazing ability to find
creative and innovative solutions such as usingstard phone rings without answering, as
well as setting up solar powered charging statats charging fees for use. There is also an
increase of mobile networks developing worldwides|clear that mobiles have an integral
role to play in developing economies, and that glaith the many benefits they provide,
that there are also some challenges. However arganisations such as Eazyfone are able
to do is prevent equipment from being disposedsofvaste of technology, which when it is
still functional would also be a waste of technglognd instead help deliver this technology
into hands that benefit from what we see as itemsequipment that is surplus to
requirements.

6. Summary

Developing a market for reuse of mobiles often ¢efadtheir reuse in developing economies,
where it has been demonstrated that mobile usa hasnber of benefits to these economies,
although there are also some environmental andlsesies that must also be considered.

The ability for organisations such as Eazyfondewelop and thrive in a market based on
reuse and recycling not only helps reduce the negahpacts these redundant phones have,
but also creates a sustainable business and emérdal model which is able to work with
legislative requirements, and reduce the likelihobdasted technology, by managing waste
arising from technology.

However, at the moment these systems have only tmesidered as closed systems, and
more consideration must be given to what impacth positive and negative, these models
are having outside the system.
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Exploiting M obile Technology in the
African Urban L ow-Income Informal
Music Industry

Jussi IMPI3, Mokeira MASITA-MWANGI?, Lucy MACHARIAZ, Pauline
GITHINJI®, Moses SITAT?
'Nokia Research Africa (NoRA), Nokia Internationd ©Kenya, P O Box 29, Nairobi,
00502,Kenya, Tel: +254 20 3862243
Email: [jussi.impio,?mokeira.masita-mwangilucy.macharia;pauline.githinji,
®moses.sitati]@nokia.com

Abstract: Music making and distribution is a large scale mimenon in
urban informal settlements in Africa. The talenisian and passion of the
musicians living in the African slums would be apgated by the music
lovers around the world if only the artists hadharce to practice as well as
possibilities for recording and sharing. Furtherenthis would contribute
significantly to livelihoods of the people living the slums and to economic
development of Africa as a whole given the estimatiethe contribution that
the informal music industry is already making. Tdtestacles discussed we
believe can partly be overcome by creative thinking new technology and
we hope that this report works as a source of kedgé and inspiration for
researchers and developers to develop meaningfwices and support
mechanisms for young musicians living in the slharaund the world.

1. Introduction

This paper is based on a recent study of the irdbmusic industry in Africa carried out by
Nokia Research Africa (NoRA). The research is mluioation of extensive desk studies and
more than 220 interviews and observations whiclk fgace in Huruma between June and
October 2008. Huruma is a slum of 260,000 peopaimobi, Kenya. We created an overall
view to the meaning of music among the generalipubithe slum and the scale of music as
self expression and a form of micro entrepreneprshLater we focused on upcoming
musicians and other key players in the informalimulustry.

How do the study results apply to the other slim#frica? Indeed there are big
differences between the slums in size, climateitipal, cultural, and religious atmosphere.
However there are also numerous common factors esetvthe slums: high population
density, young age profile, lack of sanitation acldan water. There is also high
unemployment, low access to information and var@tyealth and social problems. The
means of livelihood and enjoyment are also veryilaimin most of the slums. Very
distinctively in most parts of Africa, music is ore# the most important sources of
information, hope and uplifting in spiritual and raoearthly form. NoRA also plans to
continue studying the informal music industry irrié& through comparative studies in other
urban slums in Africa, as well as testing certaiisteng mobile music technologies amongst
upcoming musicians to establish their suitabiltyether they can potentially address some
of the drawbacks in the informal music industryuasarthed by the research and hence what
other gaps exist that require such technologiebetdailor made or other mobile music
products be developed.
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2. Music asaway of life

Music is an integral part of the African sociakliénd communication. Although not captured
in GNP (Gross National Product) or HDI (Human Depehent Indicator), among other
creative arts, it makes a significant contributio@nhancing quality of life. This is similar to
the objectives of many other development initiaivMusic is also a revenue earner thus
improving incomes and living standards. In additiois a source of identity e.g. nationality,
community, work, language, politics, religion, etdt strengthens solidarities and plays a
unification role across narrowly divisive grouping§lusic acts as medium of dialogue and,
as a vehicle of communication giving voice to tloéceless.

2.1 Source of livelihood

Apart from entertainment, education, and persorpltession and status in the community,
music-making is an increasingly popular meanswilhood. This is because the early stages
of music making do not require a lot of professidnaining. A market exists for upcoming
artistes since local audiences want music that tdaeyrelate to and identify with. As such,
local music and local artistes are very populasrivan slums. They speak the local language
and they understand the life issues and experierSpscifically, the case studies of
upcoming musicians in Huruma clearly demonstrat ithis possible for music to provide a
good source of livelihood even with a relatively alraudience. This is due to the low
standard of housing and generally low cost of fivin the urban slums in Africa, but also
because of the high appreciation of musical tededta well told story.

From the in-depth studies of upcoming musiciandimuma, income earned from music
ranges between EUR 50 to EUR 600 per month whilethiyp expenditure is in the range of
EUR 95 to EUR 410. This is largely income earnedrflive performances at concerts, clubs
or shows for which the musicians get paid and gmicantly better as compared to the
average monthly incomes of other slum dwellers (E&Rto 75) whose occupations vary
from small scale enterprise, casual labour, amtismome in formal employment like
watchmen, domestic workers, clerks and waitersbléla shows one upcoming musician’s
income and expenditure.

The highest possible income as shown is lowen tthee estimated lowest possible
expenditure. Because these are estimates giveththaources of income are very irregular
and inconsistent, it is possible that this musicanld make much more or probably even
much less than has been indicated. Hence pritiitiz often has to take place when income
is lower, meaning that not all needs will be calefer in that particular month. For this
musician, his main priorities ranking number onehim list are food, rent, electricity, and
support to family. Next are expenses on clothesgrodming, followed by airtime, transport
and internet browsing. Finally if any money istlefrer he spends it on his music college
fees and music materials. Based on basic needs,dfirst priority which totals to EUR 105
to 107) it is possible for this musician to earlivang from his music alone which brings in
approximately EUR 93 to 116 in a month.

From a macro point of view, development of the imusdustry in Africa can make
several contributions to economic development,adatiange, political cohesion and cultural
progress. With sufficient scale, this can ultimhatinclude diversification of economic
activities away from primary commodities which hal@minated the past several decades.
Based on our studies and existing statistics offthmmal side of the music industry, we
estimated that the size of the informal music ituis Africa is annually between 250 — 350
million USD. This includes the payments musiciaaseive from live performances and
directly from the CD/C-cassette sales. This howelees not include markets of pirated CDs
and cassettes which is the main way in which thesienaf informal artists is also being
distributed but difficult to estimate in size duethe underground and illegal nature of the
whole trade hence the size of the industry is yikelich larger than this estimate. The table
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below also shows the estimated size of the industtgrms of number of people working in
various capacities.

Table 1: Upcoming Musician’s Monthly Income and &nxghiture

Sour ce of income Amount Expense Item Amount
(EUR) (EUR)
Live performances about 4 per month @ 93 to 116 Family support for 48
EUR 200-250; save 10% for servicing siblings’ education

band, 20% for band extras i.e. those
hired to perform with them, then 70%
split amongst 6 band members

Odd jobs (done mostly as a group s 60 to 80 Internet browsing at 6to 12
split between about 5 people) EUR 150 cyber cafe
to 200 per job
Transport (bus fare) 20
Airtime for phone 30 to 40
Hair grooming 6
Rent 25
Electricity 2to4
College fees (music 24
school)
Clothes 20 to 30
Food 30
Music materials (strings 5

for guitar, books, etc)

TOTAL 153 to 196 216 to 244
Source: NoRA Study of Informal Music Industry inrisga [2]

Table 2: Estimated size of informal music industéfrica

Mainstream Urban Artists: ~ 2,000 (50 per country)

Approx. No. of Urban > 150,000 (Over two-thirds recording with ‘bedroom’

Artists Recording at any producers)

given time

Musiciansinterested in ~ 250,000/Week

Recording

Independent Musicians ~ 50,000,000 (5 for every person interested innding)

(Church singers, cover (5% of population)

bands, small groups, etc)

Performing Musicians: Typically same as mainstream artists, recordinigtarand
recognized independent musicians

Core Employment in Urban ~ 200,000 (Artists, songwriters, producers, marsgsc )

Music Industry

Source: NoRA estimates based on industry intervi€esober 2008 [2]
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Desk studies also reveal more insights relatedaturity of the music industry as shown

in Table 3 as pertains to the performance indwstryell as recording industry.

Table 3: Music industry maturity — Africa

Established Emerging/ Embryonic Craft-like Unclear
industry previously industry scale evidence of
established industry
industry
Performance | Congo Botswana, Benin, Cape Angola, Burundi,
Industry (Brazaville), | Burkina Faso, | Verde, Central | Niger, Chad,
Congo Cameroon, African Seychelles, | Djibouti,
(DRC), Gambia, Republic, Togo, Ethiopia,
Kenya, Mali, | Equatorial Ghana, Malawi, Eritrea,
Senegal, Guinea, Mauritius, Gabon, Lesotho,
South Africa, | Guinea Bissau| Mozambique, Swaziland | Libéria,
Tanzania Ivory Coast, Namibia, Mauritania,
Madagascar, | Uganda Rwanda,
Zambia, Sierra Leone,
Zimbabwe Somalia,
Sudan
Total 16 % 24 % 17% 16 % 27%
Recording South Africa, | Cameroon, Benin, Gabon, Angola,
Industry Zimbabwe Cape Verde, | Botswana, Gambia, Djibouti,
Ivory Coast, Burkina Faso, Niger, Burundi,
Kenya, Central African | Seychelles, | Chad,
Madagascar, | Republic, Congo Togo Ethiopia,
Mali, (Brazaville), Eritrea,
Mauritius, Congo (DRC), Lesotho,
Senegal, Ghana, Guinea Liberia,
Tanzania, Bissau, Mauritania,
Zambia Equatorial Rwanda,
Guinea, Malawi, Sierra Leone,
Mozambique, Somalia,
Namibia, Sudan,
Uganda Swaziland
Total 3% 26 % 27% 11% 32 %
Average 9% 26 % 22% 14 % 30%

Source: UNESCO 2005, The Global Alliance for Cudtubiversity [3]

Key points of interest to note from the above tatvks

* In 35% of all Sub Saharan African countries, theran ‘established’ music industry.
This means that there are people actively engagedusic creation and sharing and
hence earning a living out of this.

*  66% of countries have not broken through embryatége which means that there are
certain challenges or constraints that need tovaecome in order for the industry to
flourish to an extent that people can make a deleng from music. Some of such
constraints are likely to be (hypothetically) tectugical ones related to the limit or lack
of access to suitable devices that can enableramhee the music creation process.

¢ 30% of all SSA countries have no evidence of a mumustry but this is mainly due to
instability/economic position and not because missitot an integral part of the culture
and way of life.
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2.1 Challenges and constraints

Live performance is a key music sharing medium iban slums. The main problem
however with the earnings from live performanceseast for upcoming musicians is that
they are not regular nor are they consistent. Mgstoming musicians are unable to
effectively market themselves to the organizertheée live performances because they have
not recorded most of their music hence have no @fagemonstrating their talent. They
therefore believe that recording their music isc@al— they can market themselves more
aggressively for invitations to live performances also supplement this income with sales
of their CDs.

Taking an example of the upcoming musician whasdilp on income and expenditure
has been discussed says that he and his band heated: enough songs to produce two
complete albums (about 10 tracks per album). Nafrthis music has been recorded at the
moment however due to financial constraints andads of much use to them in income
generating terms. Were they able to produce thib@ms it would mean that they could sell
each CD at about EUR2 within the slums and eventaufEUR 10 in higher income
neighbourhoods and assuming they were able t&8elDs in the slums and another 50 in
upper income neighbourhoods they would make EUR &0@ band which means that this
musician would have an extra EUR 100 to his namablérg him to fully meet all of his
expenses as listed. Further with the recordedanhely would be able to market themselves
more by sending demos to various event coordinaodsperhaps get invited to an extra 2
performances in a month meaning this musician wealth an extra EUR 46.5 to EUR 58
and with all the needs or expenses catered fomthisician would now be in a position to
save some money and plan for the future, maybevest in his music.

Recording music is however a dream not in immediatich of most musicians due to
the high costs involved. Audio recording of a $ngn the informal music industry costs
anything between EUR 50 and EUR 300 while videadpetion for a single costs between
EUR 100 and EUR 1000. This is hardly affordablenfimst musicians living in urban slums.

Many young, upcoming artists would like recorditheusic if only they had the ability
and/or could afford it. This is because they sthprigglieve that recording is the key to
success in the music industry. Out of the 42% wineethad an opportunity to make music,
only 11% of them make use of a recording studion#jority (82%) express their desire to
have their music on record; but as shown in figubelow, 89% have not recorded any music
at all while 11% have had an opportunity to rec@&8% of these cite financial constraint as
the main reason why they have not recorded thegienu

Whether the Artist Has Ever Recorded His/Her Music

Yes
11%

No
89%

Figure 1: Percentage of music makers in Huruma Wwaee recorded their music
Source: NoRA Study of Informal Music Industry inrk&g [2]
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Quality of production is another major challenge.the informal music industry in
Africa, most studio houses / producers give vergrpguality service to musicians in the
production of their music, yet quality is cruciibne wishes to get their music into the mass
media. Most of the local music producers havielidlent in music production and are often
not musically oriented. They are mainly seekingiake quick profits and hence do not have
the interests of the artists at heart. That nostéthding, because the musicians are financially
constrained and are unable to afford good recordtndios, they have little or no control
about the quality of the end product. FM Radioistet are forced to reject large number of
CDs from upcoming artistes simply because of peodpction quality not because of lack of
talent.

3. Opportunity for mobile music technologies

Many upcoming artistes express the desire to pmdueir own music. Additionally, since
experimentation is an intrinsic part of music makimusicians in this informal settlements
desire to experiment more with their music so aflly exploit their potential and come up
with something that is of great impact with theirdeences. This is however currently not
possible in light of the constraints they faceda&cussed: Commercially driven producers
churning low quality music productions, the finalaonstraints of the musicians and a lack
of their own equipment and instruments.

With the exception of mobile phones which mostgle@wn or have access to, majority
of the artists in informal settlements have limitadcess to electronic devices such as
computers. This limits their music making in terafsvhat they can do and how much they
can control their music creation process.

There is therefore a gap that could potentiallyfibed by mobile phones with music
making and recording capabilities. There is antawjsand increasing appreciation for such
mobile tools that can affordably support the astiatork by recording and storing music
(audio, video) as well as features that can enstideing. The potential of mobile phones in
music creation is also supported by the fact th@tyrmusicians are already striving to make
use of the phones they currently own in their maseation process and have ideas of what
more they could do for their music if they had l@glend mobile phones with more features.
For example even with the basic devices that mars&cin Huruma own, they use the text
messaging feature to key in ideas or song inspimator lyrics that come to them wherever
they are. Others whose phones have audio recomsipgbilities also use their phones to
record their songs at the initial stages of creatiad play back to themselves to inspire
further development and refining. Most of the pbomwned by these musicians are low
entry phones with limited features hence not miet the musicians can use for their music
making; they are limited by the capacity of the pb®they own. In addition, the musicians
have ideas as to what they would like to have jane in future and interestingly they link
new features with their music needs. The featmrestioned include: Bluetooth, Infrared for
sharing / distributing music, audio recorder witind duration recording capability for
recording their songs, video recorder for develgpimeir videos, camera for still shots of
interesting scenes and locations which they coule day use for shooting their videos,
composer for composing tunes and beats, long palifer;, large memory and memory
backup for storing their music files and download$\P enabled phone for downloading
interesting software and music related content ftloeninternet, etc.

Some of these features talked about already xisigher end mobile phones and it is
possible therefore that some of their needs coelthet by simply upgrading to a higher end
phone if only they could afford it. Some othertigas such as those that would enable fine-
tuning and good quality song to be produced (sttyfie equipment) may exist as software
(mobile music technologies) that can be downloadetb a phone and used but many
musicians in Africa are not aware of such softward how they work, their phones may not
support such software and the software may or nohybe absolutely relevant and suitable
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for their music creation process. Such technokbgieuld therefore need to be tested and
perhaps tailor-made to fit the upcoming African mias.

A multitude of mobile music technologies existjdve we highlight a few of these as
uncovered by the desk research:

« Microbe, a compact and powerful music applicationdll the electronic genres —
Microbe is an all-in one electronic music studio RalmOS© Handhelds. Due to
its 8 tracks drum machine, its 2 monophonic syntlees and 18 effect plug-ins, it
can generate a large palette of electronic souhgifims and sequences. [4]

» Bhajis Loops turns your Palm into a portable seqaermnd sampler — Bhajis
Loops gives a musician everything they need totereampositions on the go, or
to play complex arrangements during gigs: a corepkgtmple editor, virtual
instruments with wavetable synthesis, pattern ediénd sequencer, effects,
automation, and even a special mode for live peréorces. [5]

* miniMusic BeatPad 1.1 — BeatPad is a pattern basgdencer. It provides a
simple yet powerful interface for creating musipatterns of various instruments
or drum kits, layering these patterns, and perfogmnihem on a handheld or
exporting them to a desktop/laptop. [6]

 miniMusic NotePad 1.4 — NotePad is a sketchbook clmmposers and song
writers; it is great for music students or hoblyigarning to write and read
music; it is also an ideal practice tool for sirgand other musicians. [7]

¢ RhythmPro 1.2 (Drum Machine & Music Metronome foali® Handhelds) —
RhythmPro allows one to create and play own custionm patterns with real
digitized drum sounds on a Palm handheld. [8]

e PocketJam — PocketJam, is a tiny rack of virtual@m synthesizers, a sampler
and effects for the Pocket PC. [9]

* AudioBox — Is an all in one virtual recording stadind sound creation tool for
the Pocket PC. AudioBox is a complete music contipospackage with both
track and score editing. [10]

e Syntrax (s60) — It has all the modern musician wavtten away from the studio.
A sequencer, sound synthesis and sample editowralbped up in one little
package. [11]

Based on the relative size and maturity of the icusdustry in Africa as has been
discussed in this paper, there is potentially aketeeind opportunity for relevant and suitable
mobile music technologies to make a difference insim creation process of young

musicians and help overcome their challenges andt@nts and in the long run contribute
significantly to livelihoods in Africa.

4. Conclusions and further work

With a better understanding of the informal mueitustry, music consumption and culture in
urban informal settlements in Africa; the findingé this study are expected to begin to
inform development of affordable mobile music tealogies for the musically oriented but
economically marginalized youth in Africa.
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With this background information and insights (amhtinuing related studies) into the
informal music industry in urban settlements; itl\wie possible for various innovations and
technologies to be developed for mobile phonessgo axtend to the user (music consumer /
music maker / music entrepreneur) in an Africanaarinformal settlement either or both
incremental and transformational benefits. Addiilty, beyond enhancing the work and life
of musicians in this part of the world, perhapsaae introduce new and innovative ways of
doing things in the music industry.

The diagram in Figure 2 summarizes the Informasidindustry in Africa. In the centre
is the opportunity which can be defined simply assim creation and sharing. There are
motivations and supportive factors that can enti#eopportunity be realized but at the same
time there also exist key challenges that needet@\®rcome. These are as listed in the
diagram and each of these individual aspects presen opportunity for further in-depth
investigation as relates to mobile music techn@sgi

Supportive factors:

* Talent

»Music strongly present in life

»Music asan essential part of youth culture

« Active usage of mobile phones

« Positive social pressure: friends, community

« Social issuesin surroundings as a source of inspiration

»Music industry and the networks exist and it ispossible to get in
» Willingnessto collaborate

- Eagernessto perform

*Religion
Motivations:
« Artistic passion
- Money Music Oreation and Sharing
«Satus -the process from inspiration, through song
- Social impact wr|tl|ng and composing to sharing with the
audience.

«Fun, good time
- Self development ~ Challenges:

*Fnancial situation - Gender discrimination

« Inexperience with computers - Discouragement by family
»Manipulative and poor quality, greedy producers Gaining exposure

«Poor equipment - Lack of time

«Lack of instruments/ Rehearsal space - Noisy environment
« Lack of musical training - Risk of theft

* Qpyrights
« Piracy

« Shared ownership complicated
« Social pressure

Figure 2: Framework: Informal Music Industry in Ada
Source: NoRA Summary Analysis of Study of Inforrvalsic Industry in Africa [2]
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Abstract: What impact does the Internet have on everydayitifemerging
markets? What effect does it have on people’stghiti communicate, share
information, conduct business, travel, learn antess healthcare? To answer
these questions and gain deeper understandingeopdtential benefits of
Internet access, Ericsson carried out a qualitagtuely in Indonesia, South
Africa and Rwanda. The study found real and taegi@nefits arising from
Internet access in emerging markets. These beragijity across a nation’s
people, businesses and institutions. Access tolrttegnet enables a more
efficient utilization of resources within businessand institution through
faster communication, faster flow of information darmore efficient
administration. There are, however, barriers toréased Internet uptake,
which vary according to location (village, smahlvo or rural city). This study
verifies findings from earlier studies: that teletobrings substantial
advantages to emerging markets and the introducfionobile phones brings
further positive development effects. As this stuahpwed, Internet access
revitalizes the development curve and brings akewegn more powerful
progress for a nation — although at a slower rétg epening up national and
international contacts and information exchange.

1. Background

What impact does the Internet have on everydayidifemerging markets? What effect does
it have on people’s ability to communicate, shafermation, conduct business, travel, learn
and access healthcare?

To answer these questions and gain deeper unddirsgaof the potential benefits of
Internet access, Ericsson carried out a qualitasively in Indonesia, South Africa and
Rwanda. We gathered detailed information on theedsifor, and barriers to, Internet uptake
and the development opportunities it offers througkrviews and focus groups involving
entrepreneurs, institutions and end-users. We &k interested to discover how people
access the Internet and the role of mobile phones.

The reason for our interest in Internet accesserging markets is the new opportunity
opened up by mobile broadband for very cost-effic@ccess to the Internet for everyone,
everywhere. Mobile broadband can help bridge tiéalidivide by enabling Internet access
for people in villages that have been too expentsivannect to date.

By ‘mobile broadband’, we mean mobile network-dedbbroadband access, typically
provided by WCDMA/HSPA or EDGE Evolution accesshtealogies. The most common
mobile broadband devices are laptops or PCs withilmbroadband cards or USB dongles;
laptops with embedded mobile broadband modules;ilengihones; and Fixed Wireless
Terminals that can connect multiple users simutiashy.
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2. The benefits of Internet access

The study found real and tangible benefits ari$iogh Internet access in emerging markets.
These benefits apply across a nation’s people,nbases and institutions — delivering
substantial progress for the country as a whotermet access is one of the pillars of positive
development, capable of bridging the gap betweegrldping and developed countries.

The findings of the study have been compiled itieee main themes: ‘Development
effects’; ‘Resource management effects’; and ‘Nekivigy effects’.

2.1 Development effects

Businesses
The Internet benefits entrepreneurs enormously dneting new income from both new
and existing businesses.

The introduction of a homepage for marketing amdaié for fast communication
broadens the market for existing businesses. Senédépreneurs gain access to national and
global markets and can move to a production-tofondedel, rather than having to produce
goods in advance. Furthermore, the Internet prevaeess to information, such as trends in
developed markets, that helps steer product denedopand production processes — making
micro-entrepreneurs more competitive on the natiand global stage.

For some companies, like travel agencies, Inteaoe¢ss has become so important that it
is now a prerequisite to running an efficient besm

As well as benefiting existing businesses, Inteaeeess also opens up new business
opportunities. Almost as soon as broadband isduired in a region, new businesses offering
Internet access (Internet cafés), technical supgodt Internet training appear — providing
employment for young technically-minded people vetiwerwise might be unemployed.

Dewi runs a ceramic business in Malang, IndoneSize started her business in 1991, but it
was in 2005 that the business really took off. Wt when a friend convinced her to get on
the Internet, showed her how to use email and kelgg to set up a homepage. Internet
access has increased Dewi's profits by 50 per emct enabled her to employ eight more
people. Before the Internet, Dewi only did doodtmr marketing and her customers were
based in her own region. By using her homepage ddken her products, and email to
communicate with customers and prospects, Dewattescted new customers from all over
Indonesia as well as from Australia, France and th€. Today, the majority of her orders
come via email, which has enabled Dewi to prodocerdler rather than to stock. Customers
can even email designs they want Dewi to produesvilalso researches the Internet herself
for designs that western people like. When shes fsminething she believes will sell, Dewi
produces samples which she photographs and uptogdsr homepage.

Institutions

The Internet vastly improves the performance ofituisons such as schools, health centers
and government offices by opening up access tanmdton and providing a channel for
reaching out to citizens.

e The educational gap between village and city, aietl poor, is reduced since the
Internet provides access to new and updated tegpahmaterials.

* Healthcare is improved through instant accessftonmtion and knowledge
about diagnoses, treatment and care.

* Red tape is reduced, as the Internet provides ancmication and information
channel between government institutions and citizen
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Doctor Joseph works as a health coordinator at deMnium Village project in Rwanda. He
is a committed fan of the Internet and started gisitobile broadband even before he began
working within the Millennium Village project in Q0. Joseph uses the Internet to widen and
deepen his professional knowledge. For instancehag used search engines to find
information on when to prescribe, and how to dasedicines instead of prophylaxis in
connection with a worm break-out. Consequentlyerhet access has improved the general
quality of healthcare in the village and surroungliarea.

The people

The Internet empowers people by providing accessntwledge and information that can
help them learn, set up or expands a businesspimgarm techniques, or find a job and, in
the long run, develop their region.

In addition, when the Internet is used to reduaeaucracy, it brings people closer to the
government and gives them a greater voice. Indhg term, people are likely to be more
interested and involved in the development of thegion and nation. Higher levels of
engagement can help promote a more stable society.

Nasri works as division head of Electronic Data Awmistration at the Government in
Malang. He is proud that his government believethancapacity of ICT to aid regional and
national development. One of his tasks has beelevelop and implement an Internet- and
mobile data-based service that people can userd sgessages to the Government from a
computer or mobile phone. The service enableseasizo respond directly to Government
policies and initiatives. It is a quick and secuvay to communicate with the Government,
unlike letters that took a long time to be deliekreere often read by unauthorized officials
and took time for the Government to answer. TheeBonent believes the new online
service will raise public trust and, in turn, makeasier for the Government to collect taxes,
manage regulations and develop the region.

“Without the Internet, we would be like small fisha small pond. We wouldn’'t know the
same information as people in the outside world.”
End-user, Indonesia

2.2 Resource management effects

Businesses and institutions

Access to the Internet enables a more efficietization of resources within businesses and
institution through faster communication, fasteswil of information and more efficient
administration.

e Faster communication and information

Without the Internet, people often have to traweldeliver or collect documents. The
introduction of the Internet and email reducesrtéed to travel, frees time that can be used to
develop the business or institutional services, speleds up the decision-making process
within organizations. It leads to more competitibesinesses and better services for
customers and citizens.

Regional manager of one of Rwanda’s major bankslyamata, Robert has regained two
working days a week thanks to mobile broadbandhétegional office, 14 employees share
three PCs, one of which was connected to the lateria mobile broadband last year. The
PCs are used to write reports on money transfea repayments, etc., which are sent to the
bank’s headquarters in Kigali. Before the Intern@gbert used to save the reports on disc,
walk to the business centre to print two hard ce@ead then make a six-hour round-trip to
the headquarters twice a week by minibus. So &l,tetibmitting the reports accounted for
two full working days and travel costs of 8,000FREY week. Thanks to email, Robert can
spend two more days per week working in the vilageving information to clients, solving
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problems and ensuring people repay their loansaed repayments have decreased from
10% to 4%, and the bank’s profit has increased B$%3n just 12 months. Clients also
benefit from the improvement since it has becoms&eto get loans in time and the interest
rate has decreased.

* More efficient administration

The time-consuming manual handling and transporiabf data between branches and
central headquarters delays analysis, decisionfigakind action, and allows for data errors
to arise between the different entities. Consedyethte use of email and a common database
for regional and local businesses and institutibase the potential to improve decision-

making and hasten action, which is based on morto-ate data. The benefits for the

people can be immense, especially in the areaaitttvare.

The head of a Puskasmas (regional health centrisideiMalang in Indonesia is convinced
that the Internet has the potential to improve camity healthcare. Areas that can be
improved are patient follow-up and general villagealth reports. Today, the process of
keeping manual records is time-consuming, and dvarealysis for the whole community is
delayed because of the need to transport documéwntsal data entry at the assistant
Puskasmas would speed up analysis and lead toHoeaét improvements since instant
measures can be taken to prevent outbreaks ofs#isdike dengue fever.

The people

The Internet enables people to manage their everiides more efficiently. It gives them
access to information without having to visit libes. It enables them to send emails instead
of letters, and lets them shop and make transactigthout leaving home. The easy access to
information of all kinds, and the reduced need&vel make peoples’ lives more convenient,
improves choice and increases control over prindsparsonal finances.

“Most of us got our jobs via the Internet, compaxeith some time ago when we had to buy a
paper to look for jobs, travel far away to give di¥'s to people we didn’t know, in a place
that we would probably get lost in. Now we can @ditferent sites with only one CV, which
is a lot faster than and not as costly as when agktb pay to have it printed and faxed.”
End-user, South Africa

2.3 Networking effects

Entrepreneurs, employees, villagers, city-dwellschoolchildren and young people can all
benefit from the networks that they can createldband maintain via the Internet. In the
study there were many examples of how Internet odsv have benefited people by
spreading know-how and providing inspiration for simess, services and personal
development — as well as by providing a socialeahet’ during difficult times.

Young people in Indonesia and South Africa usénentommunities, forums and blogs
extensively to find like-minded people to share exgnces with and get inspiration from.
These online networks help them keep up to datle witat is going on in the world, make
friends, increase their knowledge, find businegsoofunities, get job recommendations, and
download music — and they all agree that they wotilike to be without them.

“For me business is really booming these days.tlafers for gigs at different places and
usually the source is Internet sites like MySpadee day maybe a producer will be
interested.”

End-user, Indonesia
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3. Adopting the Internet

Prerequisitesfor uptake
Internet access offers enormous potential bentfifseople in high-growth markets. There
are, however, barriers to increased Internet uptakéch vary according to location (village,
small town or rural city).

« Invillages where infrastructure is lacking and vehthe levels of education and
income are low, the barriers to Internet usagejaite high. There is a risk that
computers and the Internet will not be used ifadtrced without taking local
conditions into consideration.

¢ In small towns where the infrastructure is betted where more people are
literate and can afford to use the Internet, theidys to increased uptake are
lower than in the villages.

« In rural cities where business headquarters andg/people have used the
Internet for many years, the challenge is to ireeagptake at branches, small
businesses and households. This demands technitaldacational support, virus
protection and information on benefits to employaed consumers.

Consequently, to stimulate Internet uptake it ipamant to take local conditions into
account. The role of a government vision and sgsate implement and develop ICT usage
among enterprise branches, small businesses andgeheral population cannot be
exaggerated. This is clearly illustrated in Indoaeshere the Government has announced its
Internet vision and has stimulated Internet ughédbenefit of its people.

Internet via the mobile phone

A possible route to boosting Internet uptake isoffer market-tailored and inexpensive

Internet access via the mobile phone. There alierts! of people using the mobile phone in

emerging markets, most with limited or no accesscamputers. The situation creates
immense potential for the mobile phone as an leteatcess point. Provided that the
business model is affordable for people with lospdisable income, this makes the Internet
accessible in places and to people who otherwisédvtever be able to use it.

The impact of mobile data services depends om #ffrdability and ability to meet the
needs of users. While many users in other countoesend that mobile phone screens and
buttons are too small for Internet access, mobiteng users in South Africa have no problem
using their devices for Internet browsing and éhgtt The success of mobile Internet in
South Africa shows that usability is not an issuevged that content is suitable and the
business model is feasible. It is vital that sexsiare developed in a local context and based
on thorough market research.

Mobile broadband
Everybody wants mobile broadband — as soon asfthéyout it exists. People in the study
could see how mobile broadband could offer therarirdt access, higher speeds and, in the
most developed cities, mobility. However, few odésiSouth Africa were already aware of
mobile broadband and its ability to offer Interaetess. Therefore, one of the challenges for
service providers is to create awareness of thetdogy and the benefits it can provide.
Targeting high-potential segments is key to thecsssful marketing of mobile
broadband. This study shows that the potentialetaggoups for mobile broadband differ
according on location (village, small town or rucdl).
e The village: The segments most likely to adopt reobioadband in rural villages
are local government, and health and educatiosttutions. It is imperative for
the local and regional government to have a visiuth strategy for the
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implementation of the Internet. Villages almostays have early adopters, such
as local entrepreneurs, who will benefit from Inttraccess.

« The small town: Local institutions without Interragtcess are a major target
group. There is also great potential among creatiteepreneurs looking for
ways to develop their business. In addition, afftuend educated households
constitute a small, but potentially profitable goou

» The rural city: Here, the target for mobile broautbés businesses and households
in general.

Internet benefitsfor a nation
When the barriers to Internet use are dealt witterhet access has the potential to influence
a nation in several ways:

« Poverty reduction: Companies that benefit from eckd marketing and sales
opportunities increase employment and income ial mommunities, bringing
positive effects to the nation as a whole.

« Social stability: The Internet provides a fast alelrto information and has the
potential to increase trust in the community armhlgovernment, and so increase
stability in society.

* Global equality: On a global level, the Internatbes the digital divide between
developed and developing nations. Nationwide aced® Internet makes a
country more ‘included’ in the global community da@nables participation in
trade and developments that might otherwise becessible.

Overall, the positive development effects of theeldnet at a community and regional level
lead to progress for the country as a whole, vadi GDP growth.

4. Conclusions

4.1 Mobile broadband has high potential

This study verifies findings from earlier studidizat telecom brings substantial advantages to
emerging markets and the introduction of mobilengsobrings further positive development
effects. The mobile phone boosts development byblema contact and communication
across regions. However, once basic mobile phomgces have been widely adopted,
development tends to plateau.

As this study showed, Internet access revitalizesdevelopment curve and brings about
even more powerful progress for a nation — althcatgdh slower rate — by opening up national
and international contacts and information exchange

Mobile broadband has high potential in emergingkeis, since it brings access and
speed where other solutions are unable to becduséedor or non-existent infrastructure.
Furthermore, HSPA mobile broadband provides ubigsitcoverage — not disconnected
islands of hotspots — with seamless fall-back teeotechnologies in the 3GSM family of
standards (including EDGE and GPRS). The 3GSM fanofl standards is global and,
consequently, offers huge economies of scale fstesys, services and devices. Today there
are already over 800 different HSPA mobile broadbdevices.

However, access to computers in high-growth marketstill rare because of their
relatively high cost in relation to disposable imm (for consumers), revenues (for
companies) or budgets (for institutions), and treeeseveral barriers to be overcome before
usage can take off. Therefore, until computer usageore widespread, we need innovative
solutions for Internet access — a situation thanspthe door to the mobile phone as an
Internet access point.
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4.2 The mobile phone speeds up development

There are billions of people using the mobile phomemerging markets, most with limited
or no access to computers. The situation creategeimee potential for the mobile phone as an
Internet access point. Provided that the businesdemis affordable for those with low
disposable income, the mobile phone makes theneterccessible to places and people who
otherwise would never be able to use it. Mobileabittand services provide a feasible
Internet access alternative in rural areas and prament the potential slowdown in the
development of emerging markets before computersaailable.
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Abstract: Most people struggling with AIDS in rural Malaweaeive care at
home by families or volunteers. Malawi's healthecaystem is inadequate
and would struggle to cope if there is an increas&IDS patients reaching
hospitals. Improving home based care is thereformfae option required to
limit premature mortality for AIDS patients. The temsive coverage of
mobile phone networks and the versatility of mobhilbones provide an
opportunity to strengthen referral system betweealth centres and care
volunteers. The Evangelical Association of MalaWwiough its HIV/AIDS
department supported by Tearfund UK is implemenéingobile phone pilot
project aimed at improving home based care proviodolunteers in the
southern part of Malawi. A mid term evaluation bétpilot reveals the need
to take into account cultural and traditional réedi in the community and
need to be adaptable if dynamic opportunities @ thchnology are to be
fully harnessed. This paper shares some of thénfyysd

1. Justification of the Project

The Evangelical Association of Malawi through it3VWAIDS department supported by
Tearfund UK is implementing a mobile phone pilobjpct aimed at improving home based
care provided by volunteers in the southern partMaflawi. The pilot project was
implemented against the following background. Malaas been experiencing high rate of
HIV/AIDS infection and prevalence now standing & 2P6. Many rural people ill from
AIDS often find hospitals are far and do not hamewgh doctors, nurses, beds and medicine.
Home Based Care volunteers or family members peoth@ bulk of care for people living
with AIDS. However, these primary care givers aminmunity volunteers often lack the
skills, and equipment to provide adequate carendny cases volunteers walk long distances
to take care of patients. Many volunteers are tieéres poor and in many instances share the
little they have with the PLWHA (People Living WitHIV/AIDS). On the health delivery
side, Malawi has seen a drain on its health prafeats. Many rural hospitals lack adequate
human resources and health outreach programmes les®e curtailed due to limited
resources. The scale of HIV/AIDS has put furthesiston an ailing health delivery system.
Prior to the pilot, a feasibility study was cadieout by Accenture Partnership
Development in two potential sites served by Nkhdmspital and St. Martin’s hospital. The
study found that:
* The extensive coverage of mobile phone networkagagsirmed.
» Existing practices of community phones meant thete was a precedent in some remote
parts of Malawi
« Rural hospitals and health centre staff intervieseuafirmed that lack of communication
hampered referral systems especially in remotes part
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The overall study confirmed that the project wanegally feasible but the following
dependencies needed to be looked at: i. Communitgpgance was critical especially of
women using mobile phones; ii. improved mobile camipation was not a silver bullet, it
had to be implemented within a basket of other stifdp those requiring care; iii. favourable
economic environment required to ensure financiability of the project and promote
motivation for care volunteers who themselves a@ p

The essence of the pilot was to see how in peadtilormation and communication
technology (ICT) could contribute to increasing tuality of service that health care workers
and volunteers provide for people living with AID& is posed that better equipping of the
community volunteers with effective communicationde enables to access virtual support
from trained staff and increase their capacity, rionp the quality of community care and
increase motivation through income generating ciéipab.

2. Design of the Project

2.1 Objective of the Project

Overall Goal of the pilot: To contribute towards improving the level of hotvesed care
provided to poor families in rural Malawi.

Specific pilot objective: To successfully field test a 12-month mobile tedbgy project
as an effective means of strengthening referraiesysetween rural home based care and
health centers in two pilot areas of Malawi.

The specific outcomes are: a. Improved communication leading to improgedlity of
care for PLWHA; b Financially sustain the voluntgeuse of mobile phone as an income
generating activity; c. Mobile phone technologisallution effectively reduces identified
dependencies; d. Develop a video and print docuatient for information share and
recommendations for scale up after mid- term evelna

2.2 Project Implementation

The pilot was designed as follows:

Two mission hospitals (Nkhoma and St. Martin’s)vaay rural communities were
selected as key pilot areas. Each project areaiadhain sites and each main site consisting
of 5 village sites. This brings the total villagées to 20. Each village site has 5 volunteer
care givers (100 volunteers in total) and each garer oversees 10 patients (totalling 1000
patients for the pilot). The pilot was to be coaated by a project manager seconded to
EAM with support at participating hospitals as wa#l structures at village level. Further
support for the pilot was planned to be providedGsitel (mobile phone provider) and
Tearfund’'s HIV/AIDS Unit in Southern Africa.

Volunteers would use the phones to contact healtitres and hospitals if they needed to
refer patients without having to travel the longtdnce to hospitals themselves by foot or
paid transport. Through the same phones, healthcstald offer immediate real time advice
to volunteers about what to do with a patient whtedorates or to confirm whether a doctor
was available. Using the same phones, the voluteerd use the phones to raise income by
allowing business and private calls to the reshefcommunity.

Communication infrastructur@he proposed mobile phone technology is based dii GS
technology which is an open digital cellular teclagy suitable for the proposed project as it
supports fast voice and text communication. Prggegposed community phone handsets per
participating village (Figure 1; fixed in one loiat and covering a 45 min radius of
volunteers’ work). The community phone on CelternZain) mobile network will allow for
business calls. Health referral and support calllsuse a restricted nhumbers (at no charge)
and business/family will be open for general use dte. Mobile phone handsets will be
made available to volunteer supervisors, healtfresmnd hospitals participating in the pilot.
The village level phones were to be solar powered.
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Figure 1: Community phone handset

2.3 Organisational Structure

The organisational structure was designed to peowad comprehensive communication

solution both for project management as well asttengthen referral systems. At the village
level the volunteers would cease to be isolatenh fitee main health delivery system as is the
case in many parts of Malawi. The organisatiornaicstire is depicted in Figure 2.
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Figure 2: Structure of the Pilot
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3. Highlights of the Mid Term Review

3.1 Highlights of Findings

The mid term evaluation looked at a number of disieams of the pilot including validating
possible socio, economic and technological riskstified at project design stage. For the
purpose of this paper the aspects of the reviewndedirectly with quality of patient care as
well as income generating capacity of partners lmen highlighted. The results are for the
St. Martin’s pilot site only.

a. Has improved communication led to improved quaty of care for PLWHA?

The results have been mixed. On one hand, the pdstseen more people progressively
using the phones to seek medical support. On ther dtand, more calls are for business

related communication rather than health relatednsanication. Two main reasons account

for this: first, there has been an increase innilmber of mobile handsets in the community

following government of Malawi lowering tariffs drandset imports. Secondly, families and

individuals due to stigma still wait until theiiriess becomes critical before using the phones.
In addition, the participating hospitals are fegipg hospitals; therefore some families may

hesitate to refer cases to hospitals so as to gelgng medical bills.

b Has the project been able to provide financialljncome to sustain the volunteers’ use

of mobile phone as an income generating activity?

From April to August 2008, the first half of thelgii a total of MKw 174,841.73 (GBP
670.00) was generated by 9 sites. Table 1 belowslige trend of the usage. There has been
a slight upward trend of usage except August wheselts show a sharp decline. This
coincides with the increases in mobile handsetlerproject area.

Table 1. Monthly Airtime Utilisation and Estimated | ncome Generated

e ) Amount

Phone Airtime Usage (Units) Generated
CBO Loc.* No. April | May June July Aug Total (MK)** %
Mwalembe | N 05100377 0.35 52.58 56.23 61.33 8.49 | 226.72 49,311.60 | 28
lliyoni M 05100371 0.15 27.3 41.47 63.84 | 17.40 | 150.16 32,659.80 | 19
Mkuli M 05100375 | 0.08 | 36.95 | 44.96 | 36.85 | 16.31 | 135.15 | 29,395.13 | 17
Lusalumwe | M 05100374 1.65 32.78 36.25 3.84 0.00 74.52 16,208.10 9
Mkadabwi M 05100373 0.39 0.3 19.92 34.77 3.59 58.97 12,825.98 7
Chiwalo N 05100372 0.39 15.8 17.15 11.56 0.14 45.04 9,796.20 6
lliyoni Il M 05100379 0 0 0| 3831 | 157 | 39.88 8,673.90 | 5
Chikomwe M 05100376 0.15 7.77 17.43 11.25 2.87 39.47 8,584.73 5
Mwanyama | N 05100378 | 0.09 0 0| 2465 | 9.22 | 33.96 7,386.30 | 4

Total 3.25 | 173.48 | 233.41 | 286.40 | 59.59 | 803.87 | 174,841.73

Average 0.36 | 19.28 | 25.93 | 31.82 | 6.62 | 89.32 | 19,426.86

* Location: N = Nkope H/C, M = St Martin’s Hospital.
**Amount Generated varies between a markup of K70.00 and K85.00 above the cost price of K140.00/unit

3. Wider Learning for the future

The key lessons of the pilot to date are that comgitary support for volunteers are still
required for their work to be effective. In additidow community acceptance means that
increase in phone usage will be low especially aithan appropriate social marketing
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approach to increase profile of the phones. Therso a need to explore opportunities to
provide incentives for community to use the phofeeshealth related calls. Allowing cost
free access to pre-logged hospital numbers is aarop

On the whole, the project offers valuable lesfonshe next phase of the pilot.

Figure 3: A mobile phone run by the volunteers.
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Abstract: Emerging international standards and regulatioitisiwfew years
require complete electronic systems for manageiwfevaccine trials. Clinical
trials conducted in low-income countries need twehghe same level of
quality and reliability as comparable studies candd in high-income
countries.

This will require data collection and managemenstays specifically
designed and developed for these settings. Resetaizhin low-resource
settings are currently mostly collected on papemf a process which is
susceptible to errors and inefficiency. The lackcofitrol and compliancy to
study protocol is a great challenge.

To solve this and related problems we will repltive paper based process
with a completely digitized mobile system for conting clinical trials based
on EpiHandy and R Researcher and field workers will use handheld
computers and directly enter the collected inforamatThis will drastically
reduce the logistical challenges related to papadling and digitization.

1. Relevance

We aim to develop a complete secure electroniesydor data collection and management
in vaccine trials, that handles data from sourcpuilication using handheld computers and
complying with international standards and regolagiof clinical trials. It will be available at
no cost including all generated software sourcees@hd documents.
We aim at improving the quality and cost-effectiees of vaccine trial sites and
epidemiological studies through transfer of tecbggl and usage of new and emerging
mobile technologies for data collection and managgm

This is an interdisciplinary action research projtaat combines health and information
technology expertise with field studies in Afrid&e partners of this application have already
developed several different systems: 1) EpiHandyereric electronic open source and free
mobile data collection and management system,sHaing used for regular studies in low-
income countries, 2) R, a widely used and renovopsh source statistical analysis tool, and
3) an online data publishing system.

The consortium consists of Norwegian and inteamai organizations, universities,
software and hardware development groups and iaslulDR/WHO (TDR is a UN-
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sponsored global programme for Research and Tgainin Tropical Diseases),
HandheldsForHealth.org (a Linux company in Bangalbrdia), Makerere University in
Uganda, INDEPTH Network / Malaria Clinical Trial lllnce, Promise Consortium and two
faculties at University of Bergen, viz. Centre foternational Health and InfoMedia.

Our consortium has extensive experience in comtyadtlinical trials, collecting data
using handheld computers for regular studies, magagublishing and protecting research
data and developing software suitable for the careed challenges found in low-income
countries.

1.1 Background and status of knowledge

There is a global trend and push to replace papsedsystems with electronic systems to
improve cost-effectiveness. An everyday examplésupcoming requirements making all
airline tickets fully electronic in only a few yearThis is also a trend affecting the field of
vaccine trials and medical research.

Emerging international standards and regulatioilk iw few years require complete
electronic systems for management of a clinicall f1]. Clinical trials conducted in low-
income countries need to have the same level ditgaad reliability as comparable studies
conducted in high-income countries and must be gcted in accordance to international
regulation . This will require secure, valid, aate; comparable, efficient and cost-effective
methods of data collection and management spegjfidasigned and developed for settings
with often poorly developed infrastructure and techl facilities.

With the rising costs and probability of failure vaccine development, innovators often
focus on candidates with potential high market metiDeveloping products targeted at
important public health needs and less common séserevalent in low-income countries is
becoming an increasing challenge [1]. FDA (Food &vdg Administration, US) have
identified a number of obstacles in transforming tiecent revolution and discoveries in
biomedical science into more effective, more afétnié and safe medical products. These
obstacles along the critical path (see figure Iprtmuct development include efforts needed
to streamline clinical trials and include developineand compliancy to international
standards and regulation and complete electronfcn®sion of study data in the final
approval processes [2]. FDA is in many ways a ag¢ofdefiner of standards in conduct of
clinical trials, and their standards are oftendfpadopted in most other countries.

: FDA Filing/

Basic Erot_ﬂlype Preclinical \ Clinical Development \ Approval &
Research SSIgn O Jnyevelopment Launch

Discovery Phase 1 /Phase 2 /Phase 3 /' Preparation

I Critical Path |

Figure 1: Critical path to product development

FDA states that the development of new medicadlyets ‘telies on the tools of the last
century to evaluate this centuries’ advariddg. This shows the need for new and innovative
tools to reduce the potential stop points alongctiteeal pathway from basic science to more
timely, affordable and predictable access to neeciv@s. The costs of the clinical trial
phases (including I-1ll) are large, calling for newwols to reduce costs and improve
effectiveness in data collection, management asitiilolition.

This project is in line with the goal of criticphth research which “is to develop new,
publicly available scientific and technical toolsneluding ... clinical trial endpoints — that
make the development process itself more efficaent effective and more likely to result in
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safe products that benefit patients” [1]. Furthemn&DA states that “If we do not work
together to find fundamentally faster, more preah¢, and less costly ways to turn good
biomedical ideas into safe and effective treatmehts hoped-for benefits of the biomedical
century may not come to pass, or may not be affileda[1]

Research data in low-resource settings are clyreollected on paper forms during the
interview/investigation process. The papers aréectdd and transported to a central site
where data are manually entered into a databaselaed analyzed. This process is
susceptible to error and inefficiency. First thisr@o validation of data at point of collection;
they are only checked for consistency when digitizErrors found impose a resource
intensive and logistically challenging process/lasfpsending forms back, identifying the
source, validating the data, sending the forms farally digitizing the corrected data (see
figure 2). There is often a long delay between datilection and availability of datasets
ready for analysis.

Compliance to study protocol and ensuring cotlieking between study subjects and the
data collected at every time point is extremely antpnt. For example, the clinical trial
HIVNET 012 which tested Neveriapine, an antiretravidrug to prevent mother-to-child
transmission of HIV, was not approved as some p#pers were missing, not because the
drug was judged dangerous [3, 4]. In low-resoustéirgs official and usable identification
papers like ID cards and social security numbezdaking, this imposes a potential for mix-
up of records as in the case of the HIVNET 012 wtadd could seriously influence the
statistically analysed outcome of a study. Multe&iountry studies require 100% compliance
and compatibility between protocols at the différsites in order to be able to compare and
conduct pooled analyses. With more or less corlgatand standardized systems this
quickly becomes a great obstacle for such undewakilt is surprising how many research
projects use self-made and simple systems, e.gdbas Microsoft Access, to handle large
guantities and values of data, which is an extrgmisgky approach.

An obstacle to cross site and country collabomatio lack of controlled and efficient
access to anonymized analytical datasets and sdoenents for internal inspections and
review process during publication. There is a latkunambiguous verification of data
sources and originality of data for a particulatadat. There are no good publicly available
means of tracking a dataset related to a publisinécle that also can clearly show versions
and meta data on where, when, by whom, from whamnahat context and for what purpose
it was collected.

There is a need for strict control of data soyréresn point of collection and all the way
to final publication, including audit trails andrtiicates of authenticity and origin (when,
where, from, by whom etc.). The situations (or easeall for secure, valid, accurate,
comparable, efficient and cost-effective methoddaih collection and management in order
to produce high quality and reliable data that banused for vaccine trials and thereby
virtually any type of field research.

Recent advances in technology and software presenbpportunity to develop a system
capable of solving many of the outlined obstaclas &hereby preparing and enabling
research institutions in low-income countries withthe extreme costs related to commercial
and inappropriate solutions. A number of studieshigh-income countries show the
improved quality, timeliness, effectiveness andbilgg of handhelds in clinical settings [5-
7], in addition there are studies from low-incomeumtries showing positive results of
handheld computer usage in general [8, 9].

There is now a window of opportunity to prepard anable research institutions in low-
income countries for the upcoming revolution in weey clinical trials are run.

1.2 Relevance to society

This project is an action research oriented profectising on developing new and secure
methods for field data collection and fully electimconduct of clinical trials in low-income
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countries. The contributions to new knowledge Wéithe development of methods and tools,
but also the long term improvement in quality aeiability of research conducted in low-
resource settings. This can potentially make neattnents and medicines available to low-
income countries that otherwise would not have lpemsible to fully investigate.

1.3 Environmental perspectives

The project will produce a system than can dra$ficaduce usage of paper, transportation
and storage costs and waste problems of large olprimting in research studies. This
project will as far as possible use electronic )seafhhcommunication and collaboration to
reduce the need of face to face meetings requioimg) distance flights.
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Figure 2: Data collection process Figus: Simplified process by mobile data collection

2. Approaches, hypotheses and choice of method

Go for Action: This project is a multi disciplinary project thattizely seeks to change the
way a vaccine trial is conducted and thereby fitthie realm of Action Research (AR). AR is
suitable for introduction and development of newhtelogies for improving processes
within an organization [10]. Action Research aims to contribute both to the ficat
concerns of people in an immediate problematicasitm and to the goals of social science
by joint collaboration within a mutually acceptab&thical framework [11]. The actual
software development methods will be based on aumeof existing methods with primary
focus on Agile methods and Rapid Prototyping t@t@en iterative development which will
ensure a better end product through numerous piitgssbof testing and input from end
users.

Go Empower: This project aims at enabling research institutionslow-income
countries to conduct high quality clinical trialadaresearch by supplying a free and open
source system for complete electronic data coBlac&nd management using handheld
computers for on the spot validation and utilizataf existing tools for distribution, sharing
and validation of datasets in the publication phdsgabling and strengthening research
institutions in low-income countries will open faew constellations and possibilities of
collaboration on more equal terms than what has pessible up to now.
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Go Mobile and Electronic: Our ultimate goal is to eliminate the paper bagestess
with a completely digitized mobile system for conting clinical trials, and thereby virtually
any type of field research (figure 3 showing sirfigdition). This project will use mobile
technology to improve the quality and reliability dinical trials and increase the speed,
efficiency and cost-effectiveness of informatiodle@ction and thereby also the applicability
of clinical trials in low-resource settings. Resder and field workers will use handheld
computers and directly enter the collected inforamaton electronic forms. This will
drastically reduce the logistical challenges rela® paper handling and digitization. The
system will also support alternative methods ofadellection including paper and web
based forms. This could look like a contradictibnf a system of this magnitude must be
capable of handling the different scenarios thatléely to exist. This will allow research
sites to run different studies on the same syswngulifferent modes of data collection.

Go for International Standards: This project is based on emerging internationa an
accepted standards for and ongoing efforts in deweént of data collection and
management systems and collection. This interdiseify research project seeks to develop
specifications and requirements for a system beasdtie EU, FDA and GCP (Good Clinical
Practice) regulations, for electronic data colmttand management in clinical trials and
existing standards developed by HL7 (Health LeveVe® — ANSI/ISO organization) and
CDISC (Clinical Data Interchange Standards Consuar}ti The later was established by ICH
(The International Conference on Harmonisation ethinical Requirements for Registration
of Pharmaceuticals for Human Use). HL7 and CDIS@developed a number of standards
that have now been merged into a joint initiatiadled BRIDG (Biomedical Research
Integrated Domain Group). These standards are thedhtion for future electronic
submission of clinical trials. Another importanaistiard related to data documentation is the
Data Documentation Initiative (DDI) which contaimgta documentation for a specific
dataset.

Conforming to standards is critical to ensure \spiead acceptance of the system. The
software requirements for electronic data in chhitrials are particularly rigorous. Key
elements are: audit trail, electronic signatures;usty and storage of data, review and
inspections, standard operating procedures, vaiand system documentation [14-17].
There is a need for a thorough review of theselagigus including publications and their
implications. Such a review will lay the foundatifm the further development.

Go Open Source:EpiHandy is a free and open source data colleaiah management
system (see figures and www.epihandy.com) thatbleas developed by this team over the
last years. EpiHandy is a generic system for désigand collecting data on electronic
multilingual forms. It uses handheld computers witfidation of data input at the point of
collection and GIS for tracking of data origin. Bpindy is being used for ongoing studies in
the Promise Consortium and several other multi tglgentre studies in low-income
countries. This project is not starting from schatbut focuses on further developing
EpiHandy to comply with relevant regulations andnsiards related to electronic data
collection and management in clinical trials. Thestem will also be made to run on a
multitude of platforms and operating systems byngsiestablished cross-platform
development tools and frameworks.

Go for Security: Ensuring unambiguous and secured linkage betwesaty stubjects,
protocol events and case report forms (eCRF) isuaial part of this project. We will
implement a quadruple redundant linking schemerttept against loss of this linkage (see
figure 4). All subjects, protocol items and casgoré forms will embed the linkage between
these entities.

Go Analyse: By adapting and linking to R[12], a renowned andefropen source
software environment for statistical computing gnaphics, we will integrate powerful data
analysis tools and functions into OMEVAC. Sevemabgrojects of R will be of particular
interest including R package for Epidemiologicat®and Graphics[13]. R is developed by
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the R Foundation and supported by a high numbegraiwned institutions. The combination
of secure mobile data collection and integratedyaisfunctionality will be a powerful tool
for the trials sites.

Go Publish: This project will not only secure the data coliestand management at site
level, but also handle it all the way through tdlmation and secure storage over longer
periods of time. By alleviating and adapting onlimgblishing systems for data sharing and
distribution, a complete and secure chain can bebkshed to increase the trustworthiness
and reliability of data collected in low-resourcett;igs. We will setup a server that will
enable free publishing, archiving and sharing dafad®om research projects focusing on
important global health problems in low-income coi@s.

Go user-fee free:There exists commercial systems that can manage pants of what
is required, however these are prohibitively expensrequire extensive training and
maintenance by professional system developers @ndesigned for settings with very good
infrastructure and thereby not suitable to soleeptoblems described earlier.

Even if the project is aiming to solve the chajjes related to data management in low-
resource settings it will also be usable for simstadies in high resource settings as it solves
many of the problems of conducting clinical trisiggeneral.

The return on the investments in this project lin the form of savings at the different
sites eventually implementing the completed system.

3. System Development

The foundation of this system will be the existilagge code base of EpiHandy. We will
further design and develop EpiHandy to be complitth regulations on data security and
integrity in health research as described earlles @evelopment process will be carried out
using Agile and Rapid Prototyping methodologiesiclvhare iterative software development
methods with each iteration including design, depeient, and testing (black box testing,
functional testing and user tests). This work pagekavill involve a large number of
developers from many of the project partners.

3.1 Study Protocol Management Module (SPMM)

To ensure a well conducted clinical trial, a stylgtocol has to be carefully designed. The
protocol acts as a guide for stakeholders, paditf institutional review boards and ethics
committees which approve whether the trial cannitiated. The protocol design process is
one of the most crucial steps in a clinical trigldefines the why, how, when and who’s who
of the study. Paper based studies are prone togmanconsistency and might lead to errors
not easily detected until late in the study andstisause major drawbacks in both trial
schedule and the validity and reliability of outewf the results. In extreme cases, a poorly
defined protocol may impose health risks to theined subjects.

SPMM will enable research groups to collaboratedeweloping a study protocol that
once complete can be immediately utilized in antadallection system complying to the
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Trial Design Model (TDM) developed by CDISC (CliaicData Interchange Standards
Consortium). SPMM will include functions for versing, commenting and approval
processes and amendments. The system will as frother parts not require any
programming skills and should be intuitive and dienpo use, but contain powerful
functionalities to cater for virtually all types sfudy protocols.

3.2 Secure Person Identification Module (SPIM)

In low-resource settings official and usable idécdtion papers like ID cards and social
security numbers are lacking, this imposes a piatefur mix-up of records. Wrong linkage
by i.e. typing in the wrong ID number can be digast. The first step needed before starting
collecting data for a case report form is to uniguend positively find the identity of the
study subject for whom data is to be collected.otigh SPIM we will actively investigate
potential solutions to these problems. This inctudevestigating usage of biometrics,
imaging techniques, GIS (Geographic Informationt&ys) and study subject context data
such as family relations, address, gender, agenaré. Different algorithms and matching
patterns will be developed to positively identifgtady subject before collecting any piece of
information. We will explore the ethical and setyrelated issues to avoid potential misuse
of sensitive information and implement techniqueprievent identity disclosure.

3.3 Data analysis by linking to R

R is a free open source language and environmerstdtistical computing and graphics. R
provides a wide variety of statistical (linear ar@hlinear modelling, classical statistical tests,
time-series analysis, classification, clusterinig,)eand graphical techniques, and is highly
extensible [12]. We will create a unique linkagéween EpiHandy and R. This will enable
OMEVAC to utilize the powerful statistical tools@functions available in R.

3.4 Data publishing and sharing Module (DPSM)

This project will go beyond the data collection amdnagement at site level and create a
unigue linkage between EpiHandy and an online depasitory software. It will include
functionality for publishing and sharing datasetgero internet, including display of
aggregated and micro level data with a numberaifssical and analytical options. We will
be able to establish a complete electronic chaihatd management from point of collection
all the way through to publishing of datasets fueinal and external usage. Data access
permissions are easily managed and every dataiebevuniquely identified to facilitate
version control and attribution of data sources.

This feature will be an important capability toabte verification of originality of a
dataset and thereby the ability to discover coestdl data claiming to be from a certain
study [18]. It will also make it possible to giveviewers restricted access to the datasets used
in a particular paper.

3.5 System Validation and Field Testing

Technical validation of the software is a prerej@ifor using the completed system in a real
clinical trial. Technical validation includes codview, regression testing, testing on existing
data and scenario testing. This is required inrat@l@rove the validity, consistency, stability
and security of the system prior to real life tegtand deployment.

We will conduct formative evaluations of the OME&Asystem through real life field
test in research sites of the PROMISE Consortiuch INDEPTH/MCTA. The validation
will include side by side comparison and testinghwdoth the current paper based systems
and a commercial system. The Health Technology #sssent (HTA) framework [19] will
be used as a foundation for the evaluation of OMEVATA includes both qualitative and
guantitative approaches and focuses on the usetsdlogy, economy and organization of
the system.
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4. Project partners

Centre for International Health, University of Bergen (www.cih.uib.no) has developed a
number of different systems for data collection anahagement in low-resource settings.
This includes EpiHandy a generic survey and formes twww.epihandy.com), WHO Anthro
2005 a tool for child growth monitoring developed &nd published under the logo of World
Health Organization (WHO) (www.who.int\childgrowsioftware) CIH has established and
renowned master and PhD program in global headisareh where students can get training.

TDR, UNICEF/UNDP/World Bank/WHO - Special Programme for Research and
Training in Tropical Diseases (www.who.int/tdr). TDR has extensive experience in
research and clinical trials and are heavily inedhin research, training and supporting
research and governmental institutions in low-ineamuntries

Promise Consortium (www.promiseresearch.org)is a consortium running clinical
trials in 4 countries in Africa. The experience axpertise of the Promise Consortium act as
domain experts/advisors and one of the sites wellused as the primary testing and
development site.

INDEPTH Network (www.indepth-network.org) is a network of more than 35
demographic surveillance sites in 19 countriesfincA, Asia, Central America and Oceania,
the network is headed from Ghana. MCTA — MalariaiCal Trial Alliance (www.indepth-
network.org/mcta/mctaindex.htm), a project of INORE is actively involved in developing
new vaccines against malaria. Clinical trials witah INDEPTH site has the potential giving
more insight than a regular clinical trial as masfythese sites have historic data at the
individual level up to 30 years back.

InfoMedia, University of Bergen (Department of Information Science and Media
Studies, UoB — www.infomedia.uib.no) is an academatitution at UoB. InfoMedia has
been actively involved in the development and eatidu of.

Department of Computing, University of Maine, USA(http://www.usm.maine.edu/ ).
Ass. Prof. Bruce MacLeod has been developing sysfemdata collection and management
in low-resource settings in the past 2 decadesidinng HRS and MobileHRS.

Faculty of Computing and IT (FCIT), Makerere University, Uganda (www.cit.ug)
has been actively involved in the development oHapdy and several spin-off solutions.
The Department of Software Development & Innovai@BSDI - www.cit.ac.ug/disd ) is an
establishment of the Faculty that will drive FCI'Bsgagement in applied software research
and the application of ICT.

HandheldsForHealth.org / Encore Software (www.handheldsforhealth.org /
www.ncoretech.com ) is a company based in Indiackviocuses on developing hardware
and software solutions to solve common probleneted|to data collection and management
in health services in low-income countries.
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Abstract: The paper reports on three interrelated open atdsdand coding
collaboration efforts: OpenROSA, JavaROSA and Qlghtobile. The
OpenROSA consortium was established to reduce chtjgn of effort among
the many groups working on mobile data collectigatsms. The goal is to
foster open-source, standards-based tools for mobidta collection,
aggregation, analysis, and reporting. JavaROSAni®@en-source platform
for data collection on mobile devices. At its calayaROSA is based on the
XForms standard — the official W3C standard for trgeneration data
collection and interchange. The mission of Globdlhpile is to cooperate on
mobile phone application development, testing, anglementation, while
sharing plans, progress, and lessons learneddigr o promote innovation,
increase efficiency, and maximize the impact of hoitarian assistance. The
paper also give a brief overview of projects unter OpenROSA umbrella
which uses JavaROSA as the mobile data capturéalu

1. Open Source Software Development for Social Ddepment

Through our experience over the course of sevemsyage have come to embrace the
principles of open source software development rMemsons of sustainability and the
increased opportunities to work on larger, in pattr health-centric, development efforts.

In this presentation, several authors from diffieteut closely related initiatives present
their missions. The initiatives covered are: Glgpdbbile, OpenROSA, and JavaROSA,
presented in section 2,3, and 4, respectively santmarized in Figure 1.

Development g /ObenROSA .
g N y - ~ Goalireduce N\

\ 5 | [~ duplication of effort, \ u
| \ = / 4 XForms \ o : ]
I = A limprove data collection
| %, = / | . standard )

\ % g o \\\77/f\ efforts. P
o N il

’))Q — o s - e
%, O & " Authoringtools &
%, P ;
! g . dataservers -

Figure 1: Conceptual Architectures of éiEBaIIyIVIEHJﬂnd OpenROSA
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2. GloballyMobile

The mission of GloballyMobile [1] is to cooperaten dhe development, testing, and
implementation of mobile phone applications (Figt)e including sharing plans, progress,
and lessons learned, in order to promote innovatimrease efficiency, and maximize the
impact of humanitarian assistance.

Members of GloballyMobile are devoted to developmeesting and implementation and
being truly open source through easy availabilitgade, documentation, testing procedures
and sharing of lab resources.

GloballyMobile brings together independent grotpsietermine common goals to be
pursued collaboratively. GloballyMobile partnersliwnove forward with the technology
available in order to avoid duplicating efforts fegoding functionalities that already exist in
other applications, while simultaneously work toavére future of mobile technologies.

GloballyMobile is establishing reference implenaditins on integration of the
technologies found in the consortium. This is dédmeugh sponsored “code sprints” every
month, where 3-4 developers get together and work ¢echnical specific problem and by
the same token, identify areas of research thateraber organization has covered to date.

GloballyMobile aims to integrate as many of thésemg applications as possible into
this project, focusing on each application’s keydiponality and how these applications
complement each other in the field. In the starphpse of GloballyMobile, each member
organization continues on their singleton effortdjle sharing experiences and reports to
derive best practices.

GloballyMobile is making applications interopembénd usable as a part of a large
project in a country where access to the Interndtta mobile network coverage might be
discontinuous.

A Quality Assurance process to certify applicatias “GloballyMobile Approved” is
being established and includes criteria such adbilisga usefulness, potential for
implementation, and interoperability with other Bqagions.

The first outcome of GloballyMobile has been thgreement on a protocol for
applications to talk to each other, and agreementising Mesh4X for asynchronous file
synchronization, this can also be used across miiltievices (peer-to-peer) even when a
device is not online.

A website with an up-to-date knowledgebase on facdmid SMS technologies — which
will include: teaching courses, research publicatjo hardware recommendations,
GloballyMobile product comparisons, best practieesl shared public libraries — will be
established at http://www.globallymobile.org.

GloballyMobile seeks to build strategic partnepshiwith other organizations with
overlapping focus areas including MobileActive, ITGSMA, OpenROSA (see separate
section below) and the W3C.

GloballyMobile has a great potential as being talgat in producing and supporting
innovative ideas and systems for the improved heait lives of the population of our globe.

3. OpenROSA

Prior to the establishment of OpenROSA [2] thereenee number of free and open source
tools available for doing data collection on molikvices and handheld computers (Palm,
WindowsMobile, Symbian).

The OpenROSA consortium was established to redupécation of effort among the
many groups working on mobile data collection systeThe goal is to foster open-source,
standards-based tools for mobile data collectiggregation, analysis, and reporting (Figure
1). By developing open source solutions and confegnto standards based on the XForms
specification, different projects can easily shavde, data, ideas and infrastructure.

Many of the consortium members are working on B&®@A (see section 4 below), an
open source J2ME codebase that conforms to the RIpBA standards. JavaROSA is being
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developed for a wide range of uses, including disesurveillance, household surveys,
collection of longitudinal data for electronic medli records, guiding health workers through
medical protocols at the point of care, and suppgommunity health workers.

OpenROSA has been successful this far based ogotimenon need by many of the
collaborating groups on “adding” a mobile data oaptsolution to their already existing
singleton effort.

There are ongoing discussions and efforts on megrgiore than the mobile part of the
solutions found within OpenROSA. Ongoing discussi@re building on, e.g., common
forms authoring tools, data management systems, Tits seems to be a bit more
problematic as most groups have a branding andrfgrzhallenge when they no longer are
the sole “owners” of a solution. There are manyndisntives for merging the “complete
packages” due to organizational ownerships andigtybbf “own solutions” in a competitive
environment.

A major challenge to using mobile devices for dapture and management is the lack
of standardized forms capture and handling funetipnon phones. To use e.g. JavaROSA
users must download the application, install itwdimad forms etc. Further J2ME has its
limitations in targeting the wide size and funcabty spectrum of mobile phones. The
capability to send someone a form, have it disglaye the device, and have it sent back to a
preconfigured route should ideally be a preinstiienction of any phone.

We are all acquainted with using SMS and MMS -eWilse there is a need for
manufacturers and service providers to come togéthereate a new standardized service:
MXF (Mobile xForms). MXF would allow a user to agteequests to questionnaires / forms
and fill them out offline, and once complete beeabl submit using e.g. GPRS / SMS / MMS
or other available data transmission means.

The authors have been involved in building thresbile data collection applications.
These software systems include EpiHandy [3], a Pl phone based data collection
software system for surveys and research (demadedted the M4D conference), MobileHRS
[4], a PDA based system for collecting Demogragicveillance data, and finally JavaRosa
[5], a cell phone based software system. Develogliege applications generated valuable
experiences on the problems, complexities, and rypities created in this kind of software
development effort.

4. JavaROSA

Through developing and supporting mobile-based dat#ection software for use in
developing countries, we have come to embrace theiples of open source software
development for reasons of sustainability and tloeeiased opportunities to work on larger,
more health-centric, development efforts.

Our latest project, collaborating with an intefoaal team of software developers who
are building JavaRosa, an open source data coltedirms engine for cell phones, is
particularly interesting from an applications degrhent perspective. This open source
development effort has significantly changed theireaof our systems development. While
we do not “own” many of the pieces of the applicatiwe nevertheless derive considerable
benefit from the software, viz. from the ongoingilg conversations about features and
design, the focus on building from standards, deduse of open source development tools
and technologies.

The development of JavaROSA was driven throughptréicipants shared need for a
forms data collection engine on a cell phone ardetiore gained from the collaboration. The
use of Form specification with xForms, a W3C staddenade a clear scope. The agreement
on a third party standard (xForms) was a key andepil enabler to create interoperability
between the existing systems of groups involved.

The development team is truly international witkilyl online discussions and mailing
lists and there is an infrastructure for new anisteng developers with: Web site, Getting
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Started, Developer documentation, Trac softwarev@r, discussion groups, tickets, browse
source.

JavaROSA has successfully been implemented arloeiirsy implemented in many
different software solutions [6]. JavaROSA has adiebeen tested and used in several of
these and other applications, details of theseuatiahs will be published separately by the
individual organizations. Some examples of this are
GATHER, by AED Satellife (US), Dimagi (US), and Ugta MoH in Uganda
LimeSurvey in SouthAfrica, by Cell-Life, SouthAfec
EpiSurveyour in Kenya, by DataDyne, US
CommCare in Tanzania/Uganda, by D-tree and Uniyea$iWashington, US
EpiHandy in Uganda, by University of Makerere, Udanand University of
Bergen, Norway. Through EpiHandyMobile (demonsttatethe M4D
conference), which is merged into JavaROSA

arwnpE

5. Concluding Remarks

The establishment of OpenROSA and GloballyMobile tie potential of greatly reducing
the common problem of duplication of efforts in gpace of development, and in this case
the space of mobile phones for development.

The example of JavaROSA shows that it is possibleollaborate across organizations,
persons, countires and continents when the outeomdenerrits of the outcome can be shared
by the contributing organizations and persons. dessrom JavaROSA shows that joint
efforts pay off, breeds more robust solutions witbiter architecture due to focus on
standards, better support (for devices, updategfitas) and require focus on common
functionality. However, collaboration increased elepment time, but is worth it and "Go
fast, go alone. Go long, go together!”[7] is a gsodhmary of our experiences.

Defining standards and, where possible, collabtgain code level through open source
principles can hopefully bring better solutionstéasand cheaper than what has been achieved
to date.
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Abstract: This paper presents the new initiative the Worldd&/Web
Consortium (W3C) has launched in May 2008, MobilebBAfor Social
Development (MW4D). This new group explores howse the potential of
Information and Communication Technologies (ICTs)Mobile phones as a
solution to bridge the Digital Divide and providenimal services (health,
education, governance, business, etc.) to rural nmamties and under-
privileged populations of Developing Countries. Sigaper presents in the
first part the rationale behind the launch of theup and, in a second part, the
vision and directions it is currently following,etexpected schedule and its
list of deliverables.

1. Introduction

Since its creation in 1994 by Web inventor Sir Berners-Lee, W3C [1] has been working
towards the realization of its vision of the Unis&r Web Access: The Web anywhere, for
everyone, at anytime, on everything. In the meagtithe Web has grown exponentially to
almost 1.5 billion users in 2008 [2], creating $ees, providing information, connecting

people, creating new jobs and completely new seabactivities.

Despite this enormous success in such a shorfréime, there are still more than 5
billions people today that are not benefiting frdinis Information Society created by the
Web. However, the Web, and Information and Commativa Technologies (ICT) in
general, have been recognized as a great tool tentmly resolve the historical divides
between developed and developing economies by gimgvian infrastructure to deploy
essential services (health, education, businesgrgment, etc.) to rural communities and
under-privileged populations. That is why many @ts$i have been engaged in the last twenty
years towards bridging the so-called Digital Dividénfortunately, many of these actions -
often focusing on telecenters — have been met hmitited success so far. For example, the
telecenter model has encountered many difficuldas to the local conditions (lack of
electricity and lack of maintenance skills, to memttwo typical barriers) and very few
efforts in this area have reached long-term sualtélity and continued operation.

Since 2-3 years a promising new opportunity isrging due to the very high penetration
rate of mobile telephony in developing countrieowNa minimal infrastructure (GSM
networks) and minimal computing power (mobile prg)rere available in the pockets (or at
least in their very close environment) of billiooispeople, including the poorest segment of
the population. Most developing countries who ndsie telephony revolution due to lack
of infrastructure and required investments havéigpated in the mobile revolution directly.
Can this be repeated for the Web? Four years agoy\M3C with the mobile industry have
launched the Mobile Web Initiative (see [10]) tokmamobile phone users first class Web
citizen, and the number of people accessing the Teh mobile phones is growing very

! The work presented in this paper, while drivenM3C, is part of the EU FP7 project Digital World
Forum on Accessible and Inclusive ICT (see [12]nfmre details).
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quickly. Would it be possible that, like for telepty, most Developing Countries will skip
the PC-Web revolution and jump directly on the nehdse, the Mobile Web?

In May 2008, W3C has launched the Mobile Web foci&® Development Interest Group
(MW4D [9]) to explore this direction, and this pape presenting the vision behind this new
group, its objectives, its deliverables, and itsemted output..

2. MobileWeb for Social Development

Today half of the world’s population is living oass than $2.5 a day [3]. This part of the
population is suffering from the lack of all types services (health, government, etc., as
mentioned above) which prevents them from increpsipir income.

During the last few years, the potential of simi@& services to provide solutions in this
area has been largely demonstrated. For exampleg iimdian fishery sector in Kerala, an in-
depth economic study (see [4]) has demonstrated thea adoption of a mobile service
delivering market information (needs and priceejfrdifferent geographical areas, allowing
fishermen to provide their goods to the most appatg market, has increased the income of
fishermen by 9% (integrating the price of the melphone/subscription), while the overall
price of fish dropped by 4% for consumers, duehi® ¢limination of unsold and therefore
wasted catches. Similar experiences and results been demonstrated in other regions and
products (see e.g. grain market in Niger [5]).

Unfortunately, while these experiments are achigvimpressive results, the number of
these services at the global level is still verw,land the domains covered are mostly
agriculture and banking only, whereas similar ptéknexists in health, education,
government etc. In [6], we explained why the tedbgy currently used, SMS, is clearly a
limiting factor, preventing a large scale developmeleployment and use of numerous
applications. Indeed, while there are many reasehy SMS is widely used today
(availability on all mobile phones, predictable tspease of use by users, free reception, to
mention some of the most obvious reasons), thisntdogy has intrinsic limitations (e.g.,
required literacy, lack of localization, no automatdiscovery mechanism, lack of
standardization, 160-character limitation) thatvpres large scale low cost development and
deployment of services. At the opposite, Web teldgies have largely demonstrated their
strengths in these specific areas, and thereferetlabling of the next generation of mobile
applications based on these technologies (mobitevéing, voice technologies, mobile
widgets, etc.) could be a potential solution.

The aim of the MW4D working group is to investigaind understand the characteristics
of an enabling environment that would drive the mgim of this new generation of
applications. This will result in the appearancenemerous services impacting positively the
lives of the poorest segment of the populatiorthéndeveloping world.

Successful ICT projects generally follow thregste

1. “Someone” who is observing how a community is wogfliving identifies the
potential of an ICT service to help this community.

2. The idea is then implemented using the technology.

3. The potential targeted users find the service adoles affordable, usable and
useful, and make the effort to learn and adoptéreice.

Regarding the first step, there are different kiofiactors:

¢ NGO/Grass-root/non-profit organizations

e Government/Public administration

¢ Individual social entrepreneurs investigating howtake business in delivering
social services
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Each of these actors has specific challenges, bjedtoves, and for each a specific approach
is required. As a first step, MWA4D is focusing o®&®/Grass-root/non-profit organizations
(see [7] MW4D focus diagram).

Regarding the second step, MW4D is conductingstigations to identify the issues,
barriers, needs and challenges for potential pesgidf development-oriented services when
developing and deploying those services, and wixgioiing the potential of the mobile
platform. As previously mentioned, there are midtipvays (technologies) today for
developing and deploying content on mobile phorsehEof these technologies has specific
domains of application, requirements (on the hanadsethe operator...) and costs. MW4D is
analyzing and identifying the different dimensiotts consider in order to make the
appropriate selection based on the specificitiethefapplication, the context, the targeted
end-user etc. The group is also investigating thpsghat still exist today, and the most
promising direction to follow to resolve them. Thigludes specifically the education needs
that would help empowering people and enabling ttentevelop the applications they need
without relying on external expertise.

Regarding the third step, it is critical to undensl the key challenges and barriers that
targeted end-users (underprivileged populatiorBedfeloping Countries) have to access and
use mobile services. This includes affordabilitysakility, illiteracy, accessibility and
internationalization/localization issues. MWA4D isonking on the identification of these
different challenges and the way to work aroundntte the most promising direction to
explore to solve them in the future.

In terms of final objectives, the MW4D working gmis chartered until the end of May
2009. By that time, it is expected that the groap tieveloped:

1. A handbook for anyone who is willing to develop ateploy development-
oriented mobile service. The handbook will desceli¢he current technologies
that can be used for this purpose, their domaappficability, requirements,
challenges, and specific aspects to consider.

2. A roadmap that will identify the major directiorssexplore, or the most
promising actions to launch in order to lower tlaerters of providing or
accessing content and services on mobile phones

3. Adirectory of resources related to the use of hegtihones in development (cf.
the repository in reference [8])

As of October 2008, some draft documents have bieady collaboratively developed [11].
MW4D, unlike most of other W3C groups, is freelyeago public participation.
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Abstract: Tanzania’'s mobile communications market has enjoygpressive

growth in terms of numbers of operators and subscsi over the past few
years. Currently there are six operating compaaresover 10 million voice

subscribers. It is expected that the number of illeys will keep on

increasing in this decade. However, the questioi&s the increase in the
number of operators and subscribers resulted indwea customer services
and quality? This presentation reports from a priglary study—which used
both analytical research and empirical data frotarinews with operators—
to find an answer to this question. The analytiaatd archival research
provided operational statistics concerning telecomication. The interviews
focused on five main thematic areas: the use ofilmg@hones, future use of
mobile phones, customer care, mobile phone rates caistomers’ rights

awareness. The results from this preliminary ststhpw that the rapid

development of the Tanzanian telecommunication etanks not yet resulted
in improved customer services and quality.

1. Introduction

The Tanzanian mobile communications market hasyedjompressive growth in terms of
numbers of operators as well as number of subsesrieer the past few years. As illustrated
in Table 1, currently there are eight licensed canigs, out of which six are currently
operational. There are over 10 million voice sulbies [1]. The operational companies are
Vodacom, Zain (Celtel), TIGO (Mobitel), Zantel, TECand Benson. The first company to
provide mobile phone services in Tanzania was T(G©bitel). Tritel Company, which is
no longer operating, was the second mobile operdour more operators joined later:
Vodacom, Zain (Celtel), TTCL, and Benson. Theseratpes and their subscriber bases are
demonstrated in Table 2.

Tanzania is the second largest mobile communicstioarket in East Africa with 11%
penetration rate while Uganda and Kenya have 6%1&@4 penetration rate respectively [3].
The rate at which Tanzanians are embracing moloitenwunications technology indicates
that there is significant potential for future gtbw On the other, landline telephone growth
is insignificant over the past eight years if congohto mobile phone growth. This is due to
problems with land line technology; problems sushuareliable fixed lines, common fixed
lines faults, frequent connection break downs, feed wrong bills, lack of innovative ideas,
and poor maintenance services. In the past it tsddke a very long time to get a fixed
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Table 1: Voice Telecommunication Operators from@®98@une 2008.

YEARS Voice Telecom Application Services
Operators (Internet & Other Data)
2000 5 11
2001 6 17
2002 6 20
2003 5 22
2004 5 23
2005 5 23
2006 6 25
2007 8* 34
June — 08 8* 42

Source: Tanzania Communications Regulatory Auth@2008) [1]
* 8 licensed and 6 operational

Table 2: Number of Mobile and Fixed Phone Voices8tibers

L%
[N = B
B 3 = 8 X
| § m Q i g S = L] 28
<< = o) = 3 — =8
= i o [= o 3 3 w o o¢
@ o e e o e z =
- = > Z <
N N
2000 - - 56,511 173,591 - 50,000 4,007 - 284
2001 . - 89,056 177,802 . 180,000 6,501 - 453
2002 - 120,089 160,000 | 161,590 - 300,000 26,770 - 768
2003 - 320,000 210,000 | 147,006 - 700,000 68,000 - 1,445
2004 . 504,000 303,000 | 148,360 . 1,050,000 85,000 ) 2,090
2005 - 882,693 422,500 | 154,420 - 1,562,435 96,109 - 3,118
2006 - 1,516,832 | 760,874 | 150,897 6,390 2,975,580 355,246 747 | 5,767
2007 | 3,300 | 2,505546 | 1,191,678 | 157,816 | 72,729 | 3,870,843 678,761 | 5453 | 8,486
2008/
june | 3000 | 2819828 | 1701433 | 153230 | 155251 | 4520120 | 1069035 | 6,140 | 10428

Source: Tanzania Communications Regulatory Auth¢@008) [1]

telephone line installed, while today just a walkat mobile phone shop gets one a reliable,
affordable mobile phone.

The increase of voice subscribers and telede(fSigyire 1, Figure 2), could be attributed,
firstly, to the affordability and ease of maintenarof mobile phones, but, secondly, to the
introduction of value added services in the mopil®ne services, such as caller number
display, voice mail, call forwarding, call waitingpnference calls, long-distance Internet
protocol (IP) telephony, and short message ser(§&4S). In an effort to keep up with
mobile commerce worldwide, these operators arergjmt launching nation-wide wireless
application protocol (WAP) services. WAP is expedct offer mobile banking, stock
trading, news, weather reports, and email services wide audience of subscribers.
However, it is one thing to have these servicedahla and another thing to use them.
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Figure 1: Voice Telecommunication Subscribers  Figure 2: Teledensity in Tanzania

Source: Tanzania Communications Regulatory Auth¢#008) [1]

2. Research questions

The purpose of this paper is to set a scene fomjarnstudy on mobile phone services for
agricultural improvements in Tanzanian rural hootgdh This paper describes the mobile
phone situation in Tanzania by reporting a prelanynsurvey as well as analytical and
archival research on the proliferation of mobileopé services in Tanzania. This paper
attempts to answer the following question:

Has the increase in the number of operators andsaiiers resulted in improved
customer services and quality?

To answer the question above five thematic issuere waddressed: Current use of mobile
phones in Tanzania, anticipated future use of reopilones, customer care, mobile phone
rates, and customer rights.

3. Methodological approach

This paper is descriptive and theoretical. The $ocfithis part is to reveal the attributes and
dynamics of mobile phone use from operators’ agdlegors’ view points. In this first phase,

two methods were employed: Firstly, archival andalgtical research, and secondly,

empirical data from interviews with mobile phonesogttors.

The archival and analytical research providecctetemunication operational statistics.

The interviews focused on five main thematic amsasdentified in the previous section.
The interviews were carried out with three mobi®pe representatives of the southern zone
of Tanzania. As the findings discussed in secti@hdw, the interviewees are well aware of
subscribers’ complaints. The results from the pridary survey, however, do not portray the
whole picture since subscribers were not intervikimethis phase of the study.

The interviewed company representatives were: Mbb{TIGO) sales manager
representing the southern zone of Tanzania, TTCLakga regional manager (Commerce),
and ZAIN (formerly Celtel) southern zone of Tanzabusiness development coordinator.
The interviewees are key people in the southerne zoh Tanzania, representing their
operators. Face-to-face interviews were carriedbmtiveen 17-18/11/2008. The interview
data were analyzed using qualitative content arglgad presented in tables.

4. Findings and Discussion

In this section we present, in a tabulated fornsults from the three interviews and
discussion of the findings. The first intervieweas TIGO’s sales manager from the
southern zone of Tanzania (Table 3); the secomruviieivee was TTCL's acting area regional
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manager (Table 4); and the third interviewee was\Z&\business development coordinator
for the area (Table 5).

Table 3: Interview with TIGO Sales Manager South2one of Tanzania

Thematic I ssue

Responses from theinformant

Current use of
mobile phones

Customers use mobile phone for communication p@poso maintain
relationships and communicating emergencies. Viitlg lis used for busines
marketing information, or weather information pusps.

Future use of
mobile phones

With proper education mobile phone use will be Hase development, busines
economy, and productivity. The future use of molplones in Tanzania wi
move from voice to data.

Customer Care

Customers have been complaining drelyuwith regard to the time taken
handle customer issues or complaints, as well abote and low-quality network
at some points. Customers lodge their complaintgsiphlly to operators an
representatives’ offices.

The mobile
phone rates

The rates are higher than other East African Caasitr

Customer rights

Majority of mobile phone subscriber Tanzania are very ignorant. It is rare|

take operators to answer for their wrong inciden€&es instance, it has happen
several times tat the network is disconnected withepologies. Even in th
extreme situations of network unavailability cusesm are not seriousl
complaining.
Customers need to lodge their complaints to thes@mer Consultative Cound|
(CCC) and/or Tanzania Communication Regulatory Atiti (TCRA).
Customers’ ignorance makes them not understand tesnshould use SMS an
when they should call for cost reduction, whichoise of the basic thing
customers have the right to know.

Table 4: Interviews with TTCL acting Area Regioknager

Thematic I ssue

Responses from theinformant

Current use of
mobile phones

Majority of mobile phone customers use mobile phdioe prestige and
communication purposes. It is possible to meet |geofo have unnecessari
many phones that may be unnecessarily expensiveiillages and school
customers use mobile phones predominantly for veugicalls and not fo
making calls. Very few people use mobile phonesHusiness purposes. Le
than 10% use their phone for business purposes.

-

o

to
ed

ua

-z

Future use of

mobile phones

Nothing will change unless people’s attitudes cleatgwards seeing mobile

phones as tools for their own socioeconomic devetg.

Customer Care

Mobile phones are sold haphazardty arstomer records are not prope
managed. If a customer loses a phone, operatonsatigrdo not cooperate at al
While the easiest way for solving this subscribgmgblem is to record properl]
all the IMEI serial numbers and to cooperate betwegerators to provide be
customer services

rly

<

12
-

The mobile
phone rates

Customers complain that calling from Europe to édris sometimes cheaper th
calling neighbouring African countries. But somegsrthe rates are higher due
the high taxes operators are charged by the gmerh

an
to

Customer rights

Customers do not know their rigltee customer visited their office to buy
new Subscriber Identity Module (SIM)-card for hisope simply because Za|
(by then Celtel) sold it to somebody else becatse dustomer had not usg
his/her phone for a month. In many incidences whiehnical faults losg

S

ed

D

customers’ air time, operators are not sued omtadeask seriously.
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Table 5: Interview with ZAIN Business Developmembr@inator

Thematic Issue | Responsesfrom theinformant

Current use of Communication with parents and friends; less th#nused for business, money
mobile phones | and data transfer.

Future use of The merger of IT and phones will transfer powemtore mobile data services
mobile phones than voice exchanges.
Customer Care Generally in the industry customee cavery low. For example, if one faces a

problem, the speed of getting in touch with thetauer service centre g
customer care representative is very slow. Evenlb@ hotline number ar|
sometimes hard to reach. Point-of-sales workingalso face several problen
During most of the holidays, weekends, and festivathen customers neg
customer centre services, most of the offices kxged. The reliability of backu
systems, such as automatic answering machinesgigignable. Lastly, custom
care personnel do not get regular training apasinfithe induction training|
Mobile phone operators in the near future will teritified and differentiated by
the quality of their customer care services.

o5 n P =

The mobile Many people claim that mobile phone services inZBaie are very expensive
phone rates

Customer rights Nobody knows anything about thesdtars. The government authorities |in
relation to the mobile phone customer rights hasedone much to create rights
awareness to customers.

The three informants agreed that communication wélatives and friends is the most
important reason for owning a mobile phone in Taiea Other purposes, such as business,
banking, market information, or weather forecasi® rarely motivations for obtaining a
mobile phone. Two of the informants emphasizedarners’ own active role and attitude
change in turning their mobile phones from justidgdor communication to multi-purpose
tools for their various needs.

Informants acknowledged the current poor statecustomer services in the mobile
industry. Firstly, slow handling of issues and pbamts was seen as a problem. Secondly,
quality of services was considered a problem—etiendh many people might not actively
complain about it at all. A lack of co-operatioatWween operators was considered to hinder
customers’ rights.

One of the informants argued that the price of ifeophone use in Tanzania is more
expensive than it is in other East African coumstrignother argued that people consider the
prices very expensive; and the last informant taited the high price at least partly to
taxation issues. Although mobile phones have dutire 2000s become very popular in
Tanzania, customers’ awareness about their rightadking. All informants argued that
people are highly unaware of their rights, and aa know the procedures for filing
complaints. Although Tanzanian government plapgaole in educating people about their
rights concerning mobile services, it has failedaoso.

Probably the main reason for the success of mgililene services in Tanzania is their
adaptability to the local, low-income consumer netsk There is a vibrant second-hand
market (as well as a black market) for SIM cardd phones. In some cases, individuals
owning a mobile phone will rent it out; others offe battery charging services. Operators’
involvement in sponsoring programs such as hediiadvantaged programs, and sports are
further helping to promote the use of mobile phonesople’s enthusiasm on mobile phones
as well as the aggressive competition in the maskgtests a bright future to mobile phone
markets in Tanzania.
However, the findings from interviews demonstrtat all three key informants—who

are managerial position employees of large mobilenp operators—agree that customer
care is functioning poorly. Specifically the infaamts mentioned low quality network and
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improper handling of complaints. It seems that desthe large market volume, mobile
phone operators in Tanzania do not offer qualityvises or high customer care to their
subscribers. The focus of mobile phone operatorxigasing their share and customer base,
and customers’ needs and concerns are shrugges wgidan occasional shoddy incentive
package, such as per second charges and cheapAaaiBA thesis study carried out to
compare the service quality of Vodacom and CeRtalr{) came up with similar results [2].

In terms of costs the interviewees argued thiatritore expensive to own and use mobile
phone services in Tanzania than in other East &friCountries. Although that might have
been the case in the early 2000s, the situationchasged. Table 6 illustrates that, on
average, since 2006 Tanzania’s mobile phone opsratifered the cheapest rates in East
Africa.

Table 6: Average Mobile Phone Tariffs in Ushs/Maint East Africa

Year Uganda | Kenya | Tanzania
2000 336 425 580
2001 341 425 580
2002 356 425 500
2003 344 260 470
2004 390 260 400
2005 494 260 375
2006 410 370 315

Source: Hisali, E. (2007) Review of Sector Taxafmiicies, p. 31 [3]

Conversional business wisdom would have suggestadwith six operators in the market
there should be competition, which in turn should ep benefiting the subscribers in terms
of quality of service and cost. This appears toetdéinger in the Tanzanian mobile
communications markets. We conjecture that theoreésr this is operators’ collusion and
lack of government regulatory power. In additiomghite phone operators in Tanzania have
ongoing problems in terms of interconnection chargéhich even the regulator has failed to
arbitrate. The regulatory body has failed to overfee introduction of new services, to
ensure competitive costs and offerings, and tdvestisputes when operators overstep.

The account for high charges set by mobile phgmerators are partly caused by the
numerous charges they have to pay. Operators lapayt nine different taxes and duties.
The first four are annual royalty fee (1% of neergiing income), annual spectrum fee,
excise duty on air time (5%), and corporate incaane(30%). Other taxes are value-added
tax (5%), business licence fee ($10,000 plus aitiaddl $5,000 for any additional area of
operation), import duties on all operational iteiwsyer taxes to all local authority ($3,500
for a tower per annum per local authority), andisefcollection charge ($30 per tower per
month per local authority). Furthermore, the tagimee on import of high technology
devices, such as mobile phones, is a major stumitdiock for the sector's development.
Similar tax complaints were raised in Uganda [3]JeTgovernment has failed to make a firm
decision on encouraging proliferation of mobile ides by implementing favourable tax
policies.

The national target for telephone density in Tareé six telephones per 100 people by
year 2020. However, the uncontrolled developmenhabile communications may lead to
polarization in communications development. Moseragors are present in the profitable
urban areas, but poorer rural areas may be lefodeh the unregulated telecommunications
development. Moreover, poor quality—or even nondaldity—of basic services, such as
electricity, plus lack of fixed-lines telecommurticas infrastructure, increase the cost of
rolling out and running mobile networks in manytpasf Tanzania. Equally important is the
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guestion of why subscribers are not using mobilengss for development and business
related purposes.

5. Conclusion

The growth of mobile phone services over the pastyears reflects the enormous potential
of Tanzania’s wireless communications market. WHdéa transfer is not very popular in this
market, the wireless system plays a significane riol meeting the public’'s demand for
quality point-to-point and point-to-multipoint-camit communications.

The Tanzanian experience is an example of aggeeggbwth at the cost of customer
satisfaction. Advanced customer care and usarmetyetechnologies need to be developed
and adopted. The anticipation that more subscriwélsise mobile data communications in
the future indicates the importance of motivatingntent providers to supply content.
Moreover, a pricing scheme enabling mobile dataranications to function as a cheaper
substitute for voice service is also important,lesdst in low-income economies where
subscribers are highly sensitive to price. Consumebaviour must also be considered within
a country’s cultural and political context.

The increasing competition is expected to increageply, improve quality, and bring
more competitive prices to the benefit of subseeb&his will lead to subscribers receiving
timely information at reduced transaction coststfier benefit of country’s economy.
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Abstract: Access to mobile communication has been arguedmtribute to
economic development. It is a common, implicit eotpdon that mobile
phones have the power to increase growth, alleyiateerty, and bridge the
perceived digital divide. Although mobile phone is®ften, in the literature,
associated directly with socioeconomic developmgmtre still appears to be
mixed feelings on the perceived economic benefitsmmbile phones,
especially among the bottom poor. This researcindd@s untested, implicit
assumptions, and investigates how mobile phonesisethe rural areas of
Southern Highlands of Tanzania perceive the relatipp between mobile
phones and income poverty.

1. Introduction

Over the past decade mobile phone ownership argeusss expanded in Tanzania. Although
mobile phone use started in major cities, the nektvias quickly expanded to rural areas as
well, wherever the necessary infrastructure is lalbbg. Apart from the expanded mobile
phone usage, there has also been an increase munhiger of network providers. While in
late 1990s there was only one network providedate there are six network providers: Tigo,
Vodacom, Zain (formerly called Celtel), TanzanialeEemmunication Company Limited
(TTCL), Benson, and Zantel (TCRA, 2008). Similaother countries, increased competition
among network providers has resulted in reductfososts for mobile phone users.

It is estimated that around 10.4 million Tanzasiawn a mobile phone, which gives the
country a teledensity rate of about 25 per centRAC2008). Several studies have identified
a number of reasons for owning or using a mobilengh(e.g., Samuel et al., 2005; de Silva
& Zainudeen, 2007; Donner, 2005; Souter et al.,520Chakraborty, 2005; and Sridhar &
Sridhar, 2007). Some of the suggested reasons fabilen phone ownership include
communication with friends and family members, rtaiining relationships, emergency
situations, help in job search, and business n&ingr

Access to telecommunication has been cited astarféor socioeconomic development
especially in rural areas (Samuel et al.,, 2005).hds been suggested that mobile
communication increases growth, alleviates povexnty] helps in overcoming the perceived
digital divide (Chakraborty, 2005). Although mobjiéones cannot offer a panacea for all
development problems, it has been argued that thenmple evidence that, used in the right
way and for the right purpose, mobile phones caretesignificant outcome in addressing
specific social and economic developmental goalsvels as play a key role in broader
national development strategies (de Silva & Zaiend®007).

Although many studies associate mobile phone usattesocioeconomic development,
the real impact of mobile phone use among the podranzania is not exactly known. For
example, in a study by Samuel et al. (2005), it feasid that over 85 per cent of 223 people
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interviewed used mobile phones for improved retetiops and calling friends and family
members, and about 10 per cent said that usingbélergthone was expensive. Samuel et al.
(2005) found that people at all income levels wabde to access mobile services either
through owning or sharing a phone. Furthermorey fbend that gender, age, education, and
income do not seem to constitute barriers to ad@msuel et al., 2005).

According to de Silva & Zainudeen (2007), therpesrs to be mixed feelings about the
perceived economic benefits of mobile phone useeaaslly among the bottom poor. For
instance, about a quarter of the poorest Sri Lasikeported that direct access to mobile
phones has worsened their ability to earn or sBeeSilva & Zainudeen (2007) found that
access to telecom is not necessarily seen as siiegethe earning and cost saving potential of
people using the technology—perhaps because pebpie bottom poor do not use phones
directly for business purposes. They found thatr 8@ per cent of respondents from
Pakistan, India, Sri Lanka, the Philippines, andilEimd used mobile phones to keep in touch
with family or friends, while less than 15 per cesed mobile phones for business purposes.

Tanzania is one of the poorest countries in Afdod in the world, with a population of
40 million people (CIA, 2008), yet Tanzania is dhe top countries (in terms of percentage
of population) in Africa in owning and using mobiones. It is estimated that there are
about 10.4 million mobile phone owners in Tanzaniaking about 25 per cent of the total
population (TCRA, 2008). This figure is, howevenlyan estimate since there are people
who own more than one phone. Vodacom alone hasmilibn customers. The Democratic
Republic of Congo, on the other hand, which hasgufation of over 65 million, has about
5.9 million mobile phone owners, equivalent to 9 gent of the total population.

Even poor people both in urban and rural areakaimzania strive and save in order to
buy a mobile phone. Although some people use mgbitaes for “beeping” (Donner, 2007),
it is still surprising that even though over 40 pent of Tanzanians live on less than a dollar
per day (UNCTAD, 2007), many are able to purchaseé ase mobile phones. (Donner
defined “beeping” as calling a number and hangipdoafore the recipient can pick up the
call. Usually a person beeps when he/she doesavaeténough credit or air time.)

1.1 Problem Statement

Although many researchers (e.g. Sridhar & SridB@A7; Souter et al., 2005; Chakraborty,
2005; Samuel et al., 2005; and Donner, 2005) sd@lenphones in developing countries in a
chiefly positive light, the impact of mobile phones poor people in Tanzania has not been
substantiated empirically. That is, there is stiljap in our knowledge on whether mobile
phone ownership reduces or increases income powespecially among the rural poor. De
Silva & Zainudeen (2007) urged for further reseairdio this area in order to help us to
understand the dynamics of the relationship betweéerom access and income. They
argued that telephones alone cannot be a silvégthibht will pull the hundreds of millions
of poor people in the developing countries out@fepty.

This study takes a critical stance towards theachpf mobile phone ownership on
income poverty among the rural poor in Southerrhligds of Tanzania. Emphasis is placed
on finding out how poor people use mobile phoneshow much money do they spend on
mobile phones, and whether or not they forego waridevelopment-related activities for
phones. The study is aimed at substantiating whettabile phones can be said to affect
perceived income poverty in rural areas of Tanzania

This study has five specific objectives. Firsts tstudy aims at identifying reasons among
the rural poor for purchasing mobile phones. Sdgcdhis study aims at determining the
sources of income among the rural poor for using maintaining the phones. Third, this
study aims at comparing people’s income levels it cost of using and maintaining
mobile phones. Fourth, this study aims at detemginvhether the rural poor forego other
activities like education, clothes, and decent séa mobile phones. Fifth, this study aims
at investigating whether mobile phone owners flat tmobile phones have increased their
income.
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2. Methodology

This research was conducted using questionnairesidta collection. We developed the
guestionnaire in two short focus group meeting$witnumber of ICT4D (information and
communication technology for development) reseasch&he questionnaire was first tested,
and then administered in a number of rural villagesringa that were within or close to
mobile phone network coverage. The sample waseetience sample (Bernard, 1995:95).
The questionnaire items consisted of questions obilsnphone usage in relation to income
poverty aspects. The questionnaires were in Hnglist we provided assistance for those
who needed help in filing up the questionnaire. e Wad also prepared to give the
guestionnaire verbally, but there was no needHa. t

2.1 Questionnaire Design

The questionnaire was aimed at finding out whetirenot mobile phone users feel that

mobile phone ownership has a positive effect oiir imeome. There were three types of

guestions in the questionnaire: closed-ended auestiattitude/perception (Likert scale)

guestions, and open-ended questions (see, e.gaBle995). The questionnaire contained a
demographical general information part (age, genawearital status, occupation, and

residence) and five categories of other questionscerning 1) reasons for purchasing
mobile phone, 2) sources of income for maintaimmgpile phone, 3) maintenance costs, 4)
other non-income benefits, and 5) the responde@seral comments about mobile phones
and income poverty. In addition, there were foateshents with which the respondents were
required to rate their agreement on a Likert scee. statements were:

* Having a mobile phone reduces income poverty,

e Costs of running mobile phone are comparablesteehts,
« Mobile phone reduces concentration on other iietsy and
* Mobile phones make people forego other importfaings

Concerning demographic questions, we asked themdspts’ age, gender, marital status,
occupation, and area of residence. Firstly, weothgsized that older and younger people
may have different views about this study. Thamefthe age structure was considered to be
important for identifying the age group that moséfown mobile phones, and for the purpose
of expressing variation of opinions about mobileopd usage/ownership and poverty
reduction. Secondly, as it is widely believed timatre men than women own and use mobile
phones in rural Tanzania, we wanted to see alsthehthis hypothesis turned out to be true.
Thirdly, we aimed at finding out whether maritatsis of respondents correlated with mobile
phones ownership or use in the study area. Faguittis generally believed that salaried and
business people utilize and own mobile phones rtimae unsalaried people. Therefore, we
included a question about respondents’ occupatigifthly, we wished to find out whether
the respondents’ geographic location and accedms@ infrastructure, such as electricity,
affect mobile phone ownership or use.

2.2 Participants

There are 22 villages in Iringa rural region, ofieth12 villages are within mobile phone
network coverage. Those villages are located atbegmain roads such as Morogoro road,
Mbeya road, Dodoma road, and Ruaha National Pagk.rdhe visited villages were
Lundamatwe, Mahenge, Tanangozi, Ifunda, Lungembemi, Kalenga, Nzihi, Kidamali,
Tungamalenga, Nduli Isimani, and Mkungugu. We getb&00 people from these villages
by talking to people in the villages and askingathdnes of them owned mobile phones. Of
the respondents, 77.75% were male and 22.25% wersalé. There were 60
salarymen/women, 284 peasants, 16 businessmen/wam#d0 students.
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2.3 Analysis

The questionnaire results were analyzed using tam rtiechniques. For qualitative data we
used thematic analysis, whereby respondents’ amsniand ideas were categorized into
themes. However, within the data there were laggspwhere it was difficult to perceive
clear patterns. In those parts we considered gemlitttbory; selective coding, to be specific;
to be the most appropriate tool.

Using selective coding, data were analyzed acogrthh a number of coding procedures,
which followed one another in their degree of isign The following procedures were used
for organizing and categorizing the data:

» All recorded questionnaires were transcribed atnin

» Completed transcriptions were carefully analyaedording to selective coding.

« Categories were developed to reflect the resatéhe respondents, and also to cover
the various themes present in the questionnaires.

« Seven core categories were identified and andlyze

Simple descriptive statistics such as cross talounland correlation analysis were used for
guantitative data. We give a detailed report efdhalitative analysis in another publication,
but parts of that analysis are included here.

3. Results

The results of this study were derived from thestjoanaire data using both quantitative and
qualitative methods. Already in the pilot survepamber of questions were observed to be
difficult and they were subsequently restructuredomitted. Hence, almost all questions
were answered by all respondents.

3.1 Demographics and General Information

General information of the study sample was deedrilp terms of age, gender, occupation,
marital status, and closeness of residence todherpgrid. Those aspects were considered to
be important for the study, since they would previde general characteristics of the group
of respondents in this study and enable correlaticanalysis. Table 1 portrays the
demographical data on respondents. The first colpontrays categories in each area of
interest; the second column indicates the numbeegfondents in each category; and the
third column indicates the relative number of resfents in each category.

Table 1: General Information on Respondents

Age # % Gender # %
18-25 103| 25.75% Male 311| 77.75%
26-35 100 25% Female 89 22.25%
36-45 98| 24.5%
46-45 70| 17.5% Occupation # %
56+ 29| 7.25% Salaried 60 15%
Peasant 284  71%
Marital Status # % Have own business 16 4%
Married 100 25% Student 40 10%
Single 280 70% None 0 0%
Separated/Divorced 17 4.25%
Widowed 3| 0.75% Residence # %
Near to electrical 11| 2.75%
Far from electrical | 389 | 97.25%

Proceedings of M4D 2008, Karlstad University, Sveden — 65



Table 1 shows a total of four hundred (400) respatsl who were surveyed during data
collection process. It also shows that from eackhefselected twelve villages, all selected
respondents were successfully surveyed. In oumpkanthe largest age group of mobile
phone owners was the age cohort of 18-25 yealswietl by the age cohort of 26-35 years.
The trend in Table 1 suggests that mobile phoneeosvhusers are relatively young people.
This result is, however, not conclusive as sevdrals of sample errors can affect this result
and many demographic and cultural explanationsbeaoffered to explain this phenomenon.
For example, many of our respondents were sindleuta70%) and may have less family
obligations than married people.

Although the study aimed at having an equal numifermen and women among
respondents, we were able to find much fewer fesnaleo own/use mobile phones than
males who own/use mobile phones. For our samplejinadly got 311 (77.75%) men who
owned/used mobile phones while we only found 89 ewr(22.25%). Of our respondents,
280 (70%) were single, 100 (25%) were married,4.25%) were separated/ divorced, and 3
(0.75%) were widowed.

Majority of the respondents (71%) were peasari% tvere salaried, 10% were students,
and 4% ran their own business. However, we do awe lan explanation why the sample
contained no unemployed people although Tanzargahralatively high unemployment rate.
Nonetheless, in our sample peasants and students-amgtgenerally considered to have low
income—were well represented. Also, according te Mational Bureau of Statistics of
Tanzania (NBS, 2007) there appears to be highenployment rate in urban areas (Dar es
Salaam alone 31%, other urban areas 16%) thamahateas where the rate is about 7%.

Majority of our respondents (97.25%) lived farrfr@lectrical power supply while only
11 (2.75%) lived near (within a few kilometres ef¢ctrical power supply. We found out that
most respondents who live far from electrical posigpply walk long distances to charge the
batteries of their mobile phones and spend coraiieramount of time doing so—time that
they could use for other activities that could iy their livelihood.

3.2 Reasons for Purchasing Mobile Phones

We found that people had purchased mobile phonesgafious reasons. Majority (74%) of
the respondents had purchased their mobile phanedmtaining social relations. The next
main motivations were keeping in contact with fderand spouse(s) (13%), business (7%),
emergency situations (5%), and others reasons,asiphestige reasons (1%).

In general, the prices of respondents’ mobile gisoranged between 40.000-200.000
shillings (TZS) ($33-$167; €24—€118). However, 80%the respondents owned or used
mobile phones that were priced between 50.000-000T¥S. Furthermore, 58% of the
respondents used mobile phones for beeping andg;all5% only for beeping, and 10% for
messaging, calling, and beeping. Only 2% of th@oedents used mobile phone only for
sending and receiving SMS messages. As many asds ##spondents reported perceived
tangible or intangible benefits, such as substitufor transport, as well as flexibility.

3.3 Sources of Income for Using and Maintaining MoBhones

In addition to the price of mobile phones and reasior obtaining them, we wished to find
out the sources for the income that respondent$ faseairtime and for recharging batteries.
In Tanzania, many people do not have electricitthair home, so they pay a small fee to
other local people for recharging their mobile pésn

Table 2: Sources of Income for Using and Maintagriviobile Phones

Sour ce of income # %
Salary 60 15%
Business/Agribusiness 248  62%
Gift 112 28%
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Table 2 depicts respondents’ sources of fundinguing and maintaining mobile phones.
The study revealed that 62% of the respondents theid mobile phone use through business
or agribusiness, 28% get their airtime and rechéege as gifts, and 15% pay their airtime
from their salary. Interestingly, our results raleel that 48% of the respondents reported that
they sometimes substitute important needs (e.gcadm, buying food, and clothes) for
mobile phone ownership/usage.

The study also charted the monthly income of redpats. Table 3 summarizes the
income of respondents. With the current currencghange rate of euro and US dollar,
50.000 TZS equals to 41$/29€, 100.000 TZS equal83®59€, 200.000 TZS equals to
167$/118€, 300.000 TZS equals to 250$/176€, and)@00TZS equals to 333$/235€.

Table 3: Respondents' Monthly Income

Income (TZS) # %
50.000-100.004 210 52.5%
100.000-200.00( 89| 21.75%
200.000-300.00( 72 18%
300.000-400.00(¢ 27 6.75%
400.000+ 2 0.5%
Table 3 shows the distribution of respondents atingrto income classes. Table 3 indicates
that most respondents (52.5%) earn an income bet®@€00 and 100.000 shillings per
month and one in five respondents earn an incorhgele® 100.000 and 200.000 shillings.
There were only 2 (0.5%) respondents with an incof#0.000 and above.

3.4 Costs of Use and Maintenance

We were also interested in knowing how much respotaispend on their mobiles phone per
month, including airtime and recharging the battdfigure 1 illustrates the maintenance
costs revealed by the study.

More than 45,000 [ ]
Costs (TZS)

30,000 - 45,000

15,000 - 30,000

Less than 15,000 ||

0 10 20 30 40 50 60 70
Percentages

Figure 1: Monthly Cost of Mobile Phone Maintenarmeel Use

The questionnaire study revealed that majorityespondents (66%) spend between 15.000—
30.000 TZS per month on running costs of their ieophones, followed by 98 respondents
(24.5%) who spend 30.000-45.000 TZS. Finally 18%9).use less than 15.000 TZS and 20
(5%) use more than 45.000 TS per month on runrsgsf their mobile phones. On top of
that, majority of respondents whose expenditurgedrbetween 15.000-30.000 were those
whose income ranged between 50.000-100.000. Fhieughly 30% of their monthly
income.

The questionnaire study revealed that in order &y kheir airtime, respondents
sometimes sacrifice other things for airtime. Alltbe twelve villages are near the mobile
phone network coverage—usually Zain and VodacomaAssult, the villagers, generally
speaking, do not need to travel far to get netwageption. However, many of the
respondents reported that they often walk 3-7 kéives in order to recharge batteries of their
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mobile phones. For example, respondents from Lubgevillage explained that mobile
phone users/owners walk for battery recharge tarigaftown, which is 7 kilometres away.
In addition, many of them reported that they moeshstimes stay in town for 3 hours waiting
for their battery to be fully recharged. The raspents tended to do the trip to recharge
battery 2 to 3 times per week, depending on typelese of mobile phone.

3.5 Attitudes Towards Mobile Phone Ownership and Us

The respondents’ open-ended comments revealeththgtowth, increased affordability, and
extending coverage of mobile phones services gpallyaincreasing the importance of
mobile phones as a means of two-way synchronousgaynchronous) communication. The
respondents hoped that service providers’ pricingdets should offer affordability and
choice in order to make it possible for even pedpben lowest-income groups to adopt
mobile phones. They also emphasized that—if possilhe issues of electricity, or power
grid, should be put into first consideration befex¢ending mobile phone network coverage.

In addition, we asked the respondents to rater tagreement with a number of
statements. We used a four-point Likert scale witimo opinion” choice. In the following
we present results from four claims: Firstly, thetving mobile phones reduce income
poverty; secondly, that the benefits of mobile pwiustify their costs; thirdly, that using
mobile phones reduces other important activitias|, furthly, that the cost of mobile phones
make people sometimes give up other important ghingheir life.

Statement 1: Mobile Phone Ownership Reduces InGoverty

As many as 79.5% of the respondents disagreedramgty disagreed with the statement
“having mobile phones reduce income poverty” (seeifé 2).

No opinion

Strongly Disagree

Disagree

Agree

Strongly Agree

o 10 20 30 40 50 60

Figure 2: Mobile Phone Ownership Reduces IncomesRpv

Very few respondents (5.25%) felt that mobile plooentribute positively to their income.
However, given the results in Table 3 and Figurthik, comes hardly as a surprise. That is,
if the most common monthly income is 50.000-100.0%5 and if the most common
monthly spending on mobile phones is 15.000-30.08®, the mobile phone-induced
increase in income must be very significant tattig balance on the positive side. However,
as the mechanisms of micro-scale economy in dewgjomuntries are very different from
the industrialized countries (e.g., informal ecoggrtays an important role), this result is not
directly translatable to terms and concepts of stritlized countries.

Statement 2: Costs of Using a Mobile Phone areiflegtoy the Benefits

As illustrated in Figure 3, 75.25% of the resporidetisagreed or strongly disagreed with the
statement that costs of owning and using a molienp are comparable to the benefits
gained from the phone (see Figure 3).
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Figure 3: The Benefits of Mobile Phone Justify @wsts of Owning and Using a Mobile Phone

This result may reflect a general discontent aloetpricing of phone calls and technology,
or it may mirror dissatisfaction with mobile phoservices, network coverage, or other
aspects of the technology. In the end, no matbevr people see the benefits vs. costs of
using mobile phones, the fact that 25% of Tanzapieople own a mobile phone indicates
that they do gesomethingout of the technology.

Statement 3: Mobile Phones Reduce ConcentratidDtbar Activities

We found out that 80% of the respondents agreesfrongly agreed with the statement that
mobile phones reduce time and concentration frdraractivities in their life (see Figure 4).

Noopinion
Strongly Disagree
Disagree

Agree

Strongly Agree

0 10 20 30 40 50 60 70

Figure 4: Mobile Phones Reduce Concentration oneDctivities

These results, however, will be analyzed furthex following study.

Statement 4: Mobile Phones Make People Forego Qthportant Things

The results in Figure 5 show that 79.25% of th@aedents agreed or strongly agreed that
mobile phones make people forgo other importamigthin their life.

No opinion
Strongly Disagree
Disagree

Agree

Strongly Agree

0 10 20 30 40 50 00

Figure 5: Mobile Phones Make People Forego Othepdntant Things

This response indicates that mobile phones may rpakple ignore things and activities in
their life that would raise their income in someysa-such as clothing, balanced diet, or
education. Also this result will be analyzed fentin a following study.
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4. Discussion

For this study we tried to find respondents fromaale groups, all professions, and both
genders equally. However, our final sample haéavi bias on males and on age cohorts of
18-25 and 26-35. We consider this effect to bengplication that these are the groups with
the widest diffusion of mobile phones in rural g This, however, remains a topic for
further study.

According to our findings, the money for buying lile phones comes mainly from
business or agribusiness (62%), and many peopl¢hgatairtime as gifts from friends or
relatives. However, the cost of using mobile phases burden to the users/owners: mobile
costs often consume more than 30% of their monifitymal) income. Although
industrialized countries and the poorest develogiogntries are incommensurable in terms
of microeconomic phenomena, these results do metlenuch room for interpretation: poor
people in rural Iringa use a disproportionate shafetheir formal income on mobile
communications. That choice is, naturally, a caodé preference, but that phenomenon
requires a deeper investigation.

Of the respondents in our sample, 97.25% livefrfan basic infrastructure, such as the
power grid. They often have to walk long distanfoesasic services for their mobile phones.
Consequently, many income-generating economic sinbaes activities are often postponed
so as to allow visits to mobile phone servicesoun sample, the most common occupations
of mobile phone owners/users were peasant (71%grysaan/woman (15%), and student
(10%). Peasants and students are regarded as\tomé earners, and mobile phone use
could sometimes consume more than 30% of their mfpiicome, sometimes causing them
to forgo other important things.

This study has shown that the majority of mobit®me owners and users do own/use
mobile phones for mainly maintaining relationshi@sd not for economic or business
purposes. Of course this is not to say that phopetd not be used for income-generating
purposes. We have witnessed many ways of usinglenpbones for gaining income: the
Mama of a certain grocery stall uses a mobile phoriaform her customers when products
become available, and many pushcart owners who d@ads in Iringa have written their
mobile phone number at the side of their cart. Blav, in case studies and examples like
these lies a danger. It seems that there is asptidad illusion that mobile phones create
prosperity; and that illusion is created by the puoos case examples of how mobile phones
have been used around the world, in many creatagswto create income. But those case
examples have been presented exactly becauserthexteaordinary. Our findings suggest
that mobile phones do not, on a large scale, dartgipositively to people’s income in rural
Iringa (or at least people do not perceive therfoia benefits).

The international development enterprise has nonsearguments for new technologies.
Anecdotally, some argue that the economy as a whmeefits from extensive
communication networks. Some hypothesize thawtbiéoff people benefit the most from
cell phones but that some sort of a trickle-dowieafspreads those benefits to all people of
the society. Some speculate that by democratizomymunication, mobile phones equalize
power in a society. This study is not aimed atwamsg any arguments outside the narrow
scope of this study. However, in future reseammbtheof those arguments should be taken
under closer scrutiny. One should ask, for ingatié/hat are the causes and effects in the
mobile phone-related phenomena?”, “Is the relatignsausality or correlation?”, and “What
kind of an effect do mobile technologies have anitftome gap in developing countries?”

Our respondents’ opinions on whether mobile phomesrease poverty were
unambiguous: mobile phones do not alleviate poveitycan surely be argued that mobile
phones are very important for conducting economi¢ business activities that contribute
towards development. It can also be argued thdtilen@hones offer many things that
improve people’s quality of life. But according tur respondents, in rural Tanzanian
communities—especially in communities with poorrastructure and challenging road
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networks—if owning or using mobile phones actualbes something to poverty on the large
scale, it increases poverty instead of decreasing i

5. Implications and Directionsfor Further Research

Our results are consistent with de Silva & Zainute€2007) study in Sri Lanka, where the
researchers found that especially among the bgtimon access to (or use of) mobile phones
does not necessarily increase income or cost savimg study appears to have significant
practical and theoretical implications. Practicalpeaking, the ability to contact friends and
relatives, as well as the ability to handle alldsrof matter over the phone, certainly makes
people’s lives easier. But it appears that 40 arillindividual phones is currently not a really
viable option for Tanzania. For technology reskers and service providers the challenge is
to develop useful, socially accepted, cheap saistifor communication. Theoretically
speaking, for development researchers, the chaleéagto understand the information
exchange patterns of different people, as well les relationship of those patterns to
development. Also, it is important to understanel telationship between mobile phones and
information symmetries among, for instance, smddeio farmers or small business
entrepreneurs. This will determine the extent tactvimobile phones reduce the information
asymmetry by understanding value chains of theywredmong all kinds of people in rural
areas. Finally, more overall research is needetherrelationship between mobile phones
and development; and that research must be algadstion any and all assumptions about
mobile phones and societies.
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Abstract: This paper revisits presentations at the Mobilé&€I8 conference
in Johannesburg to critically examine the currenemity of projects and
approaches in mobiles for development (M4D). Weniifig four common
choices facing individual M4D projects (intended enss technical
accessibility, informational links, and market I&kwhich collectively mark
the current landscape of M4D. Discussions of M4Bjguts have tended to be
delineated by traditional development domain (teadtucation, agriculture,
etc). By focusing on choices that cut across domaire highlight elements
which vary across M4D projects, but which to deageéhnot been observed to
correlate with project success. We discuss these dhoices in light of the
broader course of the field of “information and coomication technology
and development” (ICTD). Further, we argue thatioé® made at the project
level may create different M4D landscapes, withliogtions for the breadth
and depth of the technology’s impact on development

1. Introduction

The number of users of mobile telephony in the Wpirg world has increased dramatically,
exceeding all expectations. In the past few yeass,have seen a corresponding rise in
enthusiasm for projects applying mobile telephorgwards economic and social
development. Events such as this “M4D” conferemc&arlstad are a testament to the wide
diversity of such activities found around the worTdhis brief paper revisits presentations at
the MobileActive conference in Johannesburg in ©et®008 (MobileActive08) in order to
illustrate and critically examine this diversity D projects and approaches.

Examining this diversity is helpful for variousasons. It can illustrate commonalities
across traditional development verticals like Heakducation, and agriculture. It can
disaggregate and bound our expectations about edratbe accomplished though mobile
development projects, and provide indications oawhoices might be more likely to lead to
successful outcomes. And finally, it can help uawdiinkages between current efforts to
deploy M4D and the broader set of ICTD initiativelsthe last decade. To illustrate this
diversity we identify four choices made by all M#ibbjects.

2. What isan M4D project?

In this paper, we do not describe the myriad wayatiich the use of mobile telephones can
impact social, human and economic development (Bior2008). Rather, we focus on the
choices made by those involved in a wide varietamglied M4D projects. Each element in
the compound term “M4D project” helps bound oukias
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« A projectis a “specific plan or design”, a “planned undkirtg” (Merriam-Webster,
1990). In this sense, software applications, mmty campaigns and initiatives are
all projects.

* Mobile refers to mobile telephony. For this paper, wérigsdiscussion to the GSM
and CDMA enabled handsets and networks used biprsllof people every day
around the world. We exclude, for clarity’s sakeéfivlaptops, older non-telephony
PDAs, MP3 players, handheld GPS units, pagers, R&f3, and a whole host of
other technologies which, although ‘mobile’ in somay, are not part of the core
mobile-cellular boom. Linking ‘mobile’ and ‘projéctve suggest that some projects
have mobile telephony at their core; take away rir@bile communication at a
distance and the project is unrecognizable or isiptes

*  We take a broad view afevelopmentincluding improvements to social, human, and
economic conditions. These changes can be broughit by people working on
behalf of other people, or by communities workimgbehalf of themselves. Linking
terms, a ‘mobile development project’ is a spedfian, design or set of activities,
undertaken using mobile telephony, which bringsusitem improvement in social,
human, or economic conditions.

e Even‘4d’ has a role, signaling intentionality in the mindstleose undertaking a
project. It suggests an explicit or implicit theoof how mobile telephony is
addressing a development need. The inclusion of‘4hdelps separate projects
which happen to bring about positive development outcomes ftoosewhich set
out to do so. With this nod to intentionality, we'd further arg that most of those
involved with M4D projectsknow they are involved in M4D projects, and that
conversely, almost anyone who describes themselyé@svolved in an M4D project
is probably correct. An analogy is the emergence seff-identified ‘social
entrepreneurs’ who have mixed profit goals witheotstated social or developmental
objectives (Bornstein, 2004).

By these boundary criteria, Grameen Village Ph{wminuzzaman, Baldersheim, &
Jamil, 2003; Bayes, von Braun, & Akhter, 1999) &rt@aps the single most well-known
example of an M4D project. Begun in Bangladesh ipiicated around the world, it was
(and is) a project which sets out to use mobilengkoto create livelihoods for individual
microentrepreneurs. Its self-described developrivaptcts include improved revenues and
livelihoods for the phone operators, and improvexteas to telecommunications for
underserved villages. The mobile is central toghgect’s identity, and there is a working
model of how the use of the mobile will bring oess@able outcomes for the community.

A brief look at supporting technologies and atigdd adjacent to the Village Phone can
illustrate important activities which are not M4Bojects by our admittedly stringent criteria.
For example, Grameen Telecom supplies the airtinte the network connectivity to the
village phone operators, but it is mainly a comriznnobile operator, with millions of users
in Bangladesh. As such it is no moreM4AD project than was the creation of the handset or
the GSM standard itself. The core technologies)stoprotocols, and services broadly
available in the mobile telephony landscape clepldy a role in development, but they are
not M4D projects.

Similarly, a farmer who checks prices using aag#é phone (and now happens to make
more money) is using a mobile phone in a way whedults in desirable outcomes for him
and his family and employees, but he isn’t involie@n organized body of work (a project)
with a broader intent towards “development” beydnisl immediate social and economic
circles.

Finally, researchers who seek to assess and degast how the addition of connectivity
to a village changes agricultural prices or villageial structures are certainly studying the
role of mobile phones in economic development, aredproviding the research and policy
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communities a valuable service by doing so, but rewe necessarily engaged in M4D
projects.

For the sake of this paper, we're looking at atretly small set of projects—organized
units of work by development practitioners, NGOsmpanies, and researchers with which
we are familiar with and which were representedlabileActive08—which seek to apply
mobile telephony in ways which they believe wilteditly improve social, economic, and
human outcomes. By no means should this selectienconsidered definitive or
comprehensive. It is, by definition, limited andosld be considered a commentary rather
than a definitive segmentation.

3. Viewing M4D projectsasa set of choices

To reflect on the M4D landscape, we looked backr die 36 M4D projects presented at
MobileActive08. MobileActive08 convened a variety of stakehoddeNGOs, researchers,
technology companies, operators, and donors—engageading mobile phones for social
impact. Clearly, the presentations at the confereare neither a random nor comprehensive
list of all M4D projects, but they do representaage of ‘state of the art’ approaches within
the emerging community of interest. As a gatherihg,conference hosted 30 people in 2005,
100 in 2007, and nearly 400 in 2008—evidience fitsEh growing interest and diversity of
approaches in the field.

As “specific plans or designs”, M4D projects dileg any projects, essentially defined by
hundreds of choices, large and small, made by thaiticipants about how to approach a
problem and achieve a goal. Some such choicazlatesely well-understood. For example,
we are all familiar with basic domain choices—tlifedences between a health project or an
education project—and also choices between orgémizd structures, e.g., between
establishment as an NGO versus as a corporattomyriad of other choices add uniqueness
to any M4D project. However, given our parametensthis paper, they are not a focus of
attention here. Instead, two other classes of elsaiequire further discussion.

First, there is a set of choices which the ICTierlture has already identified as being
correlated with project succéssSome designs, quite frankly, are more likelguoceed than
others. Like other ICTD projects, successful M4Djects are likely to be evolutionary (vs.
revolutionary), more aligned with existing practcand more focused on intended outcomes
(Heeks, 2002; Kuriyan & Toyama, 2007; Rogers, 20@8)more detailed list of choices
which the existing ICTD literature suggests areerlikely to lead to success includes:

! Indeed one of the authors of this paper (Donner3ented in three sessions at MobileActive,
describing research about how small enterprisesnadgles, on intentional missed calls, and on the
social factors influencing m-banking. Each preagoh described an element of mobile use which
impacts economic development, but none of themrifestan M4D project. By contrast, other
presentations on two of the panels, by Praekelt, fshnd a way to insert pro-social messages into
millions of please-call-me notifications, and byX¥IT (an m-banking provider in South Africa with
tens of thousands of users) did describe M4D ptajec

2 There were 58 scheduled presenters at MobileAgSivbut only a subset described M4D projects.
Others presented research analyses, practitiongpegmtives, brainstorms, or plenary comments which
were not tied to specific M4D projects. A total3& M4D projects were discussed. See
http://mobileactive08.confabb.com/conferences/Mohdtive08/sessions

3 The ‘dataset’ of presentations at MobileActive®®10t a good place to assess success factors, since
most presentations focused on success storiesramihg, thriving projects.
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¢ Embedding the mobile element into an otherwise onggdevelopment effort, versus
casting the mobile service as itself the developgneiort or otherwise asking the
technology to “lead” the effort;

« Using the mobile technology to reduce transactiest or increase productivity of
existing practices, versus introducing entirely ri@haviors via the mobile;

* Requiring only basic literacy or skills from usergersus requiring additional
technical knowledge or support.

Second, however, there are other fundamental ebpienique to the context of M4D
projects, about which (a) the existing ICTD litem&t provides less of a guide and (b) we
know less about their relationship to the probgbiif a project’s success over the long term.
Based on our ongoing participation in the M4D comityy and on an iterative discussion of
the various M4D projects presented at the conferemee have identified four of these
choices which we believe confront virtually all M4bojecté. A careful discussion of these
choices illustrates both the diversity of approacberrently at work in the field, and some
difficult trade-offs many projects face.

Choice 1: Who isthe intended user?

Some M4D projects choose to target broad swatendfusers—a general public. Others are
intended for niche populations of end users, suchnaall business owners or students. Still
others target development professionals. The cststiaetween projects which choose to
target the general population and projects or apftins targeting professionals are quite
apparent. The former borrow from mass-communicagp@madigms and are generally

consumed/used/experienced as part of users’ dais,l in diverse and uncontrolled

situations. The latter are intended to support idgweent activities by specialized users in
specific roles, such as data gathering by commumégith workers or loan processing for
microfinance lenders. In the sample of projectss@méed at MobileActive08, 16 targeted
‘niche’ populations while 20 targeted general pagiohs.

The extremes present trade-offs, of course: mabbepapproaches offer scale and
breadth of impact, while targeted interventionshwitofessionals promise depth of impact,
empowering a smaller number of users to betteryeutiseir development activities. Projects
designed for niche-but-lay users, and applicatfonsery narrowly targeted professionals in
a specific field, also hold both promise and pd?ilomise, because targeted applications or
projects such as “agriculture prices for farmens®moath training for high school girls”, can
be narrowly tailored and richly supported. Pérdcause the links to sustainability and scale
can be challenging, as niche and specialized usest both see the value and be able to
afford the cost to sustain these specialty projgtgers, 2003).

Choice 2: How technically accessible is the solution?

Some projects pursue a mobile solution which offegar-universal compatibility with all
handsets; others require feature or ‘smart’ phondgve other technical constraints. Among
the MobileActive08 project sample, 18 projects waceessible to any handset; the others
had hardware or application constraints requiriagcfer phones. Again, the choice often
involves breadth vs. depth. SMS- and voice-baseerfates are familiar to users and
relatively consistent across handsets and netwdnlsthey offer experiences of limited
richness, and text and voice offer their own caists—text requires literacy, and, in the
case of some more complex SIM or multi-screen fatess, the skills to navigate soft keys
and nested hierarchies (Jones & Marsden, 2006eVisi more intuitive, but places higher
demands on back-end systems to perform tasks afevmcognition or text-to-speech

“ This was not a formal content analysis. Ratherpsed an iterative approach among the three
authors to develop the categories and to assigwatieus projects to the categories.
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encoding, and can offer limited discoverabilityusers seeking new functionality (Boyera,
2007). Conversely, higher-end handsets offer taigeens, photo and video, better
graphics, more processing power, more memory, antemes better input methods, like
text keyboards or a stylus; each offers increaledabiflity to M4D projects, but at the cost of
affordability and broad compatibility.

Similarly, there are choices about how, if at #fle application or project exchanges
information over the mobile network. Voice, SMSlahe USSD channels are accessible on
almost any handset. Voice is relatively rich bupensive in most parts of the world—
someone needs to pay for the calls. SMS, in pédaticis more flexible than was first
imagined. SMS servers such as the ones presentbticbysoft, UNICEF (RapidSMS), and
FrontlineSMS, can allow users to asynchronoushesedatabases, and coordinate groups.
But SMS is limited to 160 characters at a time, anda per-bit basis tend to be orders of
magnitude more expensive, compared to GPRS andT3®.USSD channel is managed by
carriers and is thus not as widely available. Tlh#e the appeal of GPRS is clear, either to
link to WAP sites or increasingly to mobile intetrsites, so are its constraints; not all
handsets support GPRS or data connectivity, amgettitat do require data plans or pre-pay
data to be enabled.

Choice 3: Does the project link to other platforms or content?

Some projects are self-contained, requiring no tifpam other media or content sources,
save perhaps a back-end database for serving tpotkers have more extensive
interdependencies with other information and madiarces such as the Web. For example,
an SMS-based agricultural information system maywvdcontent from weather resources on
the internet, or a health-information system migti¢r dual modes of operation to its users,
across mobile and PC-based channels. 26 of ther@6cts presented at MobileActive08
were self contained.

Of course, standalone projects can be valuabbcan be tailored in the short term to
provide essential content or experiences to thgegt'e users/beneficiaries. On the other
hand, linking to external sources is technicallg amganizationally more difficult, but can
offer richer experiences to users, and can create mybrid media experiences (Jenkins,
2006) and remove barriers to information often dabg resource-constrained users (Cartier,
Castells, & Qiu, 2005; Donner, in press).

Choice 4: What does the project require from manufacturers or operators?

Some projects function independently or with thpatty applications; others require the
cooperation of network operators, or handset matwfers. The operators and handset
manufacturers provide two points of concentrationthe market landscape (Andrew &
Petkov, 2003; Whalley, 2004). Operators determiréckv applications are pre-loaded on
SIM cards, can make the USSD channel availablestone purposes, can offer price
discounts to certain applications, and can featanme content on GPRS home pages in
‘walled garden’ approaches. Handset manufacturedsthe creators of mobile operating
systems have a similar influence on which applicetiare easy to find and easy to use.
Thus, applications which ship on the handset bt &rd, or are supported and promoted
by the operators may face lower hurdles to adoptionversely, the current fragmentation of
operating systems and relative difficulties of limgdsoftware may create hurdles for third-
party projects and applications. In addition, iat¢ing with corporations can be a daunting
undertaking, while it's relatively easy to set ugrners and downloadable services that
interact directly with the user. Eight of the 3®jects presented at MobileActive08 required
some level of collaboration with operators or mactirers; the rest were independent.
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4. Examples of projects

Projects with virtually all permutations of thedeoices were represented at MobileActive08.
The appendix presents all the projects; below Vustilate the diversity of approaches by
detailing six projects.

Souktel

Souktel is an SMS job-matching service in the Rialies Territories. It is aimed at young,
unemployed people in the Territories but accessihteavailable to anyone in the world who
has a mobile phone with SMS. The technology ispEmit's an SMS-based system that
allows for general use without any specialized iepfibn. It operates with a backend data
service/database that is maintained by Souktetlods not require operator involvement but
as many of the projects that may generate signifi&MS traffic, buy-in from the operators
is very helpful to ensure reliable delivery. Salk$ not multi-media and is delivered solely
through SMS messages currently, though it mighefieftom a multi-modal approach in the
future.

WIzZzZIT

WIZZIT is an application enabling mobile paymenténlike some other systems, it is
operator-independent but geographically focuse@aouth Africa and requires collaboration
with a bank. It is available on and compatible vathSouth African carriers. It is available
on all phones utilizing USSD.

To set up a WIZZIT account, a customer needs bs@ibe to the service and deposit
funds into their account by going to a bank or pte. A WIZZIT account costs roughly
one-third less than a traditional bank accounth&athan relying on traditional advertising,
WIZZIT markets its services through so-called Wikdds who earn a commission by signing
people up for the service.

Integration into back-end banking systems, cafitreeand cell phone networks, etc., is
critical to the overall success of the project. iDebrds and account web access are available
to customers, and cash can be obtained at ATMs$oaatimobile shops.

WIZZIT’s choices include a focus on general usetspffers a technical solution
available to virtually any mobile phone owner, tiedo bank-account databases, and works
in cooperation with all three of the operatorshe tountry.

Java Rosa

Java Rosa is one of many mobile data collectiotiGgons presented at MobileActive08. It
is aimed at collecting medical data but it can defigured and used in many disciplines with
configurable forms. It is in its early stages amdeing tested and developed in Tanzania, for
example. It is an open source project that aimapfaly Xform standards as part of the Open
Rosa group, an open source consortium. Java Rasatep on Java phones. It is targeted at
niche users — medical professionals or communisithevorkers collecting health-related
data. It does not require cooperation from opesatmr is it dependent on a particular
handset manufacturer, though as a Java-based afpiicit will work only on JME phones.
Data is parsed through a back-end platform. Itolsanmulti-media project; and it is mobile
only at this point, though collaborations with wieéssed apps are being discussed.

Ushahidi

Ushahidi is an incidence-reporting and mappingfiat to which anyone can text, email, or
upload on the web incidences of any sort (thoughptioject has been focusing on incidences
of violence). The platform is being rebuilt noweaftrials in Kenya last year. It is multi-
modal with web mapping, and data entry via threanalels. The project incorporates web
and mapping applications, in addition to SMS. Ashs it will be accessible to as many users
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in the general public as possible, essential feystem that will reply on crowdsourcing
information. It is operator-independent.

MyMsta (LoveLife)

MyMsta is a mobile social network developed by Lafe a South African NGO focused on
pro-social and pro-health messages for young SAfricans. MyMsta is a custom WAP
platform developed by LovelLife targeted at youngge under the age of 20. Users maintain
their own profiles on the mobile site, can join tlgaoups, and access health, job, and
scholarship information maintained by Lovelife. €ds can also upload and download
pictures and music though the site, ask questibositaHIV/AIDS and sexual health, and
accumulate points by solving quizzes. MyMsta fioret on all four operator platforms in
South Africa and is optimized for phones that ryre@ Mini.

Freedom Fone

Freedom Fone is an SMS/IVR application developedimbabwe and combining Asterisk
and Frontline SMS, two applications, to deliver SMBd voice information and media
content. It was developed in the context of acogssiews of other information (such as
health information, for example) but is built tolider any kind of information content to a
mobile device. It is targeted to the general publitespecially suited for people with limited
literacy. It combines a voice/lVR open source agaplon (Asterisk) with an SMS-delivery
application (FrontlineSMS). Users can request labeek with information delivered by
voice through an SMS, or can access voice infoondtirough a menu system. It works with
all phones with voice and SMS as the lowest-commenominator and does not require
operator cooperation.

5. Discussion

These choices illustrate the variability of appleescemployed by M4D projects. This is in
addition to the variability across development igait, such as health, education, agriculture,
governance, livelihoods and social activism (Acurfemd, 2007). Clearly there is not one
approach that fits all, nor even one dominant madéll4D project. Indeed, it is clear from
the diversity of approaches that M4D is in a pembdapid growth and experimentation—a
period of punctuated equilibrium (Donner, 2004; ho& Huberman, 1999) in the ways
organizations process and exchange informatiormeaile devices. It is equally clear that
not everything will succeed,; individual projectdlwome and go, morph and prosper.

We close with two sets of observations about tireent M4D landscape, and the role of
M4D projects in shaping ICTD more generally.

5.1 Choices and the current M4D landscape

Our focus on the common choices facing M4D projebtss implications for our
understanding of the M4D landscape.

First, we can explore the extent to which thesgags can be correlated with the success
of individual M4D projects. At this early experintal stage, none of the four choices which
we have highlighted have ‘right’ answers—individpabjects seem as likely to succeed with
almost any configuration. That said, there araifiigant biases within this (admittedly non-
randomly chosen sample) towards projects that requio dependency on other information
sources or explicit cooperation from operators.sThikely reflects the relative ease of
deploying such projects, in contrast with the alatives.

One fruitful path for future research would beassess the relative success of M4D
projects making each of the choices outlined is fraper. It is certainly possible that such
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research would be able to isolate the impacts safrdte choices—finding perhaps that niche
applications yield greater development impact thaneral applications, or that projects with
operators’ support outperform similar independegmiaations. However, it is more probable
that these choices are too interdependent, anatdontext-specific, to be broken down so
easily. In this case, we believe that future redeaesigns could instead examine whether
different combinations of choices are associated with success. Put enethy, further
research might try to isolate modalities or clustef choices among successful M4D
projects. For example, we might find one modens@ss’ applications which work closely
with operators or handset manufactures and work erellow-end phones, while another
configuration might consist of projects targetinghe users, on smartphones, drawing on
hybrid content, but without the engagement of dpesaor handset manufacturers. The
identification of these clusters would improve thigcussion of ‘best practices’ in M4D.

Secondly, although the data is not available &t $tage to associate any of these four
choices with the success of individual projects, @@ imagine impacts on the aggregate
M4D landscape. Essentially, we can describe haltipte micro-level projects might drive
macro-level outcomes (Berger, Giesen, Muench, &elSem, 1987; Huber, 1991). For
example, the choices across hundreds of projeasideess low-end phones, vs. mid-range-
feature phones, vs. high-end smartphones will shiapelegree to which the world’'s poor
will be able to benefit directly from M4D projectAlthough the proportion of feature-rich
handsets in use continues to rise, tens or hunaifentdllions of the current ‘dumb’ handsets
will remain in service for a long time (EdgertonQ0Z); it is important for the M4D
community to remain cognizant of what phones itdouss target communities are likely to
carry.

Similarly, on the matter of content, we are of tipénion that, at the aggregate level, it is
important for the M4D community to build links beten the content it generates and the
broader worlds of community, national, and globahtent available on the internet and on
other information sources. If individual projectsoose to pursue “standalone” content there
is of course no harm done, but as a whole, an @mvient with lots of applications and
projects which link low-end handsets to the inteared to other media will be more diverse
and probably richer than one which creates sectast-dnformation users and sources.
We're intrigued by applications and projects whsetek to leverage other sources and reduce
differences between the info ‘haves’ and ‘have-:I@3artier et al., 2005).

5.2 M4D projectsin the context of ICTD

Though space and scope constrain a full treatnfetfitedinkages between M4D and ICTD,
we conclude by raising some issues and furthertigmssabout the linkages which this
exercise has helped bring into focus.

First, it is important to separate enthusiasm frioype (Heeks & Jagun, 2007). The
introduction of mobiles cannot solve all the prabseof development (not even just the ones
that prior ICTs could not solve), nor are mobilkgays ‘better’ than other ICT solutions. For
example, the delivery of effective m-education aidghree-inch mobile screen is at best a
difficult proposition. Instead, mobile-based deetent interventions must function within
an information landscape which includes landlirnesoks, blackboards, shared computers,
community radio, etc. And, as the choice of whetbelink to outside content illustrates, at
times the best M4D projects will not replace buthea complement other information
sources.

That said, the distinctions between M4D and ICTetDjects will continue to blur. The
arrival of increasingly affordable data connectiviind increasingly affordable data-enabled
handsets is bringing the mobile internet into tlewelopment arena. ICTD theory and
practice addressing the developmental utility gfhkénd devices will ‘converge’ along with
the devices themselves, particularly in applicatifor professional and niche users where the
higher per-unit equipment and connectivity costy e supportable. However, at the low
and middle positions on the affordability/techngl@pectrum, where browsing at 3G speeds
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remains prohibitively expense, theory and praafcenobile-internet use will have to account
for far different use cases. The choices facing Mptbjects outlined in this paper—about
intended users, technical capabilities, linkingather media sources, and the nature of
coordinated action with manufacturers and/or opesatwill persist. Current guides to
designing internet-based development projects atrsufficient for M4D projects targeted at
populations whose first and only means of contattt the internet is via a mobile screen and
a 10-key numeric keyboard. New approaches to M4gigde(Jones & Marsden, 2006) and
strategy are warranted. Yet with every M4D praojewbre knowledge accumulates about the
appropriate choices to make; over time, these M3t practices’ will play an increasingly
central role in ICT4D in general.
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Appendix: M4D Projects Presented at M obileActive08

Project Description Intended | Technical Infoscape Market-
! p User Accessibility scape
DigitallS: Mobile Data Co_llecnon for Niche Application Web Neither

Rural Cooperatives
Learning . . Self- .
About Living Pro-Social text Messaging General  All Contained Neither
M4Girls multimedia educational Niche Feature Self- . Handset
content, preloaded on handsgts contained
Columbia . )
Millennium Mobile health messaging and Niche nia Self- ' n/a
h \ health worker support contained
Village's
Self- Operator
Cell Life Patient monitoring with SMS Niche All . donation/
contained ]
Neither
Easy Capture/ ) 3
Impact !Data coI_Iectlon for hgalth Niche Application Self . Neither
. information with mobiles contained
Consulting
SMS messaging and data
Rapid SMS collection with forms/web- Niche Application Web Neither
back-end
Frontline sms | Deskiop-based SMS Niche Application Self- Neither
messaging contained
The NEWS IS SMS News via SMS General All Web Neither
Coming
Egii{om SMS-audio information General|  All Audio Neither
MyMsta Mobile pro-social social . - Self- .
(LovelLife)* network Niche Application contained Neither
Tradenet Agricultural pricing Niche All Self- Neither
information platform contained
Da_tadyne: Mobile data collection Niche Application Self- . Neither
Episurveyor contained
MPedigree SMS-verification system to General | All Self- Neither
authenticate drugs contained
Ushabhidi* web a_md mobile incidence General | All Web/maps Neither
reporting system
INSTEDD: . ; )
SMS Geo Chat Incidence reporting system Genergl  All Web/maps théei

Cont. on next page.
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Project Description Intended | Technical Infoscape | Market-
! P User Accessibility p scape
. . . Self- .
% -
Souktel SMS job-matching service Generd| All contained Neither
PrOJe(_:t SMS_ group text messaging Niche Al Self- ‘ Neither
Zumbido service contained
N . . . Application Self- .
Java Rosa Mobile data collection Niche /Standard contained Neither
Isis: Sex Info .SMS se>_<ua| health General All Self- . Neither
information contained
Big Board Bluetooth information system  General Bhath/all ng:a Neither
Praekelt: . . 1, Where Self-
Social Txt USSD PCM social messaging Gener"PCMs/aIl contained Operator
Praekelt: Txt SMS reminder system General All Self- . Neither
Alert contained
Greenpeace SMS/mobile activism alerts General All Self- . Neither
Argentina contained,
Hello Citizen SMS news service via SMS General All Self- . Neither
contained
'\H/Ig;ﬁ;n bique Health information for health Application/ Self-
. workers via PDA/mobile data| Niche special ) Neither
Information transfer hardware contained
Network
Games for Life| Pro-social games General Applicationself- . Neither
contained
. ! . I Multi- Bank,
WIZZIT Mobile banking General Application modal Operator
NDI: Mobile Self-
Election SMS for election monitoring General|  All contained Neither
Monitoring
Content and news services td Application Multi-
Streetwise lean terminals via mobile General /h’;’:dware media Neither
network
Nokia Mobile Self-
Data Mobile data collection Niche Application contained Handset
Collection
Microsoft . . . - Self-
MIDAS Mobile data collection Niche Application contained Handset
I\O/I;gé%iom Mobile banking service General Application Backend Both
Microsoft: . Self- .
Warana SMS news service General All contained Neither
Regional .
Neither
Hunger a.n.d Cash aid via mobile airtime Genera All Self- . /operator
Vulnerability contained
helpful
Programme
BROSDI Agrl(;ultural price information Niche Al Self- . Neither
service contained

* Mentioned in the text.
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Abstract: In arguing that ICT4D, from its present state df tb an emerging
and future 2.0 one, Richard Heeks, called for &étiarto be shifted to three
areas, namely: low-cost devices, telecommunicatiang energy. These areas
are touched upon here and argued as important rimriding sustainable
internet access in Africa based on empirical insigirom mHealth
innovations from Africa and other developing coiggr These mHealth cases
have shown that wireless/mobile ICTs, mobile/normatdkvices, and fibre-
optics-wireless convergence are technologies terbployed for broadband
internet access now and in the nearest future liicé#f

1. Introduction

According to Heeks [13], sustaining ICT innovaticared digital divide reduction efforts in
Africa has been hampered by the misalignment betvteehnological concepts or designs
and the reality facing local users. A major fadlwf ICT4D, according to Heeks [1], is the
lack of evaluation of existing initiatives at thdcno-level of practice for informing at the
macro-level of policy and development. HeeksHertstated that transiting from what he
labelled the present state of ICT4D 1.0 to the gingrand future 2.0 one requires a different
way of thinking. ICT4D 1.0 according to Heeks isoabadopting ICT tools, especially the
Internet for meeting the Millennium Development Go@MDGs). Aggressive push of ICT4D
1.0 paradigm mostly by international bodies, infedtby narrow empirical experience from
DCs led to a mad rush of project and policy impletatons. This paradigm was informed
mostly by the implementers’ western view of Intéraecess as argued by Heeks and has
terminated with failures and without achieving atangible sustainability whatsoever.
Notwithstanding this observed failure, lessonsrie&iom the 1.0 paradigm is now informing
how the not too clear 2.0 one should go in maki@gsl to deliver on its much published
promises of bridging digital divide. TransitinganlCT4D 2.0 paradigm as argued by Heeks
will be how to deliver sustainable Internet acagssnd-users in DCs. According to him, a
paradigmatic shift to user-centric access modemfithe unsustainable western inspired
access model of the 1.0 era should be done away Wtirther, he also argued that western
inspired model of a fixed computer connected taralline was costly and could not provide
sustainable Internet access to users in DCs. Shdpe emerging and future 2.0 paradigm to
deliver will therefore require innovative user-dms, telecommunications and energy
solutions. Low-cost internet access devices (IABs3h as laptops and personal digital
assistants (PDAs), terrestrial wireless networkd electricity generation are three relevant
areas of innovation according to Heeks [1].

Empirical observations from case study evaluatibmHealth initiatives will be adopted
as a lens into Internet access practice at theodesel. It is hoped that analysis of this
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micro-level practice will make clearer how techrgtal innovations will unravel within the
emerging ICT4D 2.0 paradigm. Hopefully, ICT4D pyliat the macro-levels of international
and national bodies can also be influenced. Exdensin the role energy innovation will play
within the ICTD4 2.0 will be provided based on piees from the mHealth cases. This issue
only received a fleeting mention by Heeks.

2. mHealth Innovations are Contesting M obile Phonesand SM S

mHealth [2] involves using mobile/wireless techrgis such as Bluetooth, GSM/GPRS/3G,
WiFi, WIMAX and so on to transmit and exchange oas eHealth data, contents and
services. Usually these are accessed by healthevsmitkrough devices such as mobile
phones, Smartphones, Personal Digital Assistam#&¢p, Laptops and Tablet PCs, and even
PCs. mHealth practices from Africa and other depielg regions have demonstrated that
these technologies are sustainable within the sw@urce condition in these environments.
Innovative deployment of these technologies hageduklin improving health services to

populations and delivered better health patientaues. Of specific concern here is how
these technologies have enabled access to the vdetdaga through the Internet and beyond
ordinary SMS technology. Innovative energy sour@salso being employed for powering
these devices in some of these mHealth initiatives.

Empirical observations from these mHealth prasti@es in agreement with Heeks’ three
innovations proposed to define the trajectory ef l8T4D 2.0 paradigm. It is therefore my
proposition here that sustainable Internet acamserfd-users in Africa within the paradigm
of ICT4D 2.0 will involve learning from how thesérée innovations are being adopted.
However, practice from these mHealth cases is @stesting Heeks's argument that older
technologies such as mobile phones and SMS shauttieb platform for Internet access in
DCs in the nearest future (ibid., p. 80). Rathereless telecommunications enabling Internet
access vigpowerful portable or mobile devices as in these mHealtesaslicate that ICT4D
2.0 will be different from that of Heeks’ opiniorAlso, these should be seen as platforms for
bridging the digital divide in Africa. Arguments favour of this view will be pursued later
on in this article. Aside from this contentionistfarticle will also provide an extension to
Heeks’ argument for sustainable power generatidres&8 mHealth cases provide proven
examples of how to adopt renewable and local enswgyces for powering these devices and
networks.

Heeks furthermore claims (ibid., p 79) that theudary separating the paradigmatic
transition from the ICT4D 1.0 to that of 2.0 is tvkd, with no definition of what 2.0 is all
about. | also challenge this view. Recent glol20& e-readiness reports [3, 4] focus on
reviewing and benchmarking digital divide reductioends also collaborate these mHealth
technological innovations.

3. Telecommunication I nnovations

Most 2008 global e-readiness reports highlight itiftuence of the rising adoption and
diffusion of wireless internet as drivers for bridging the digital divide [3, 4]lts influence
was noted to be more profound in DCs, partly bezaw$ absent legacy fixed
telecommunication infrastructures. Moreover, thaelity is that digital divide reduction —
which is measured by e-readiness benchmarkingnevisabout broadband connectivity and
data exchange. This emerging trend towards broadbannectivity contrasts with Heeks’
view of using SMS within the ICT4D 2.0 paradigm{ siin support of some mHealth cases
in adopting wireless Internet.

A 2008 report from the Organization for EconomiooPeration and Development
(OECD) on the future of internet economy [5] isain congruence with this observation.
Here, the convergence of broadband wireless/mainitk fibre-optics technologies, the next
generation networks is regarded as the bedrockutird internet telecommunication
infrastructure. Technology convergence, as of @ECD view, is also in agreement with
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Heeks’ prediction on how ICT4D 2.0 will evolve. Wever, according to the OECD report,
this innovation is already in use in many of thestg@en countries surveyed in the report. This
observation contrasts with Heeks’ opinion that easinspired technology imported to DCs
was responsible for the failure of ICT4D 1.0. Ris from some mHealth cases support
that the telecommunication convergence trend &adly a thing of the present and not of the
future.

Providing internet access through wireless telenamication in Africa is argued here as
not negotiable, as the recent explosion in GSMctetenunication suggests [24]. GSM
network as employed in the mHealth case from Ugb@lpis the most widely used wireless
technology in Africa. They are mostly used for wommmunication, but data exchange and
internet access is now being enabled through GRRSE®GE in some of these countries.
The broadband capability of these two wireless rietdgies has made this possible.
Broadband telecommunication technologies such &5 ¥id WiMAX have been used for
wireless Internet access in mHealth cases from #Zmenbia [25], Malawi [23] and rural
South Africa [8] respectively. Economic benefitsusers, such as about 100% reduction in
data transmission costs brought by increased baltldwi the Ugandan mHealth case is one
of the reason why these technologies should bearglwithin the ICT4D 2.0 paradigm [6].
Moving from ordinary GSM, capable only of deliveBMS to these broadband capable
GPRS and EDGE made this cost-savings possibleetaisiers in this same mHealth case
from Uganda. 3G wireless telecommunications hss béen piloted successfully in another
mHealth case from South Africa [26]. Further, bitoadd technologies also provide other
benefits that SMS cannot provide. For instancea im Health case from Bangladesh [7],
broad bandwidth afforded by EDGE enabled remotetated doctors to conduct real-time
videoconferencing teleconsultation with distantleamjues in medical emergencies. This
example for need for data transmission even in DE€slso in contention with Heeks’
argument of sticking with SMS in the new phase 674D 2.0. At least, if this is not
perceived as feasible for users in Africa, thid b required for businesses and enterprises in
this knowledge economy. For example, e-Businessea@dmmerce applications for small
and medium enterprises in Africa will surely beh&fm this. Because, knowledge economy
is not about SMS but about access to the Interniéewise, digital divide reduction is about
providing access to sustainable Internet acceBEm[1].

Another contention with Heeks view on the ICT4DD 2s that fixed and satellite
telecommunication still has a major role to playcemplementing these rapidly adopted
terrestrial wireless ones. This contention is,tifagoing by the practice from cases from
Malawi [23] and Tanzania [27], fixed lines will aldhave some roles to play in narrowing
digital divide gap in Africa.

It is evident that fixed lines are making a conwbas means for providing internet
access, especially for providing upstream or “firste” window to international internet
backbone or traffic in these mHealth cases. Ag#iis contends with Heeks' outright
dismissal of fixed line roles in the ICT4D 2.0 pdigan. Broadband wireless technologies
such as WiFi and WIMAX are married with fixed orfes providing “last mile” wireless
internet access to the end-users. Wireless-Opfiicad convergence is being employed in
these mHealth cases as Fibre-WiFi convergence inzdraa [27]. Fibre-WiMAX
convergence is being employed for wireless inteaceess for rural health workers in South
Africa [28]. WiFi-copper convergence is also ireus mHealth in Peru [22]. Aside from this
observed double marriage of wireless and fixedctetenunications, triple convergence is
also evident. For instance in an mHealth case Zambia [25], microwave, the traditional
terrestrial wireless alternative to fibre-opticssfimile window in Africa, is combined with
fibre and WiFi to deliver wireless internet to ftbalorkers.

In contrast with Heeks’ view that these innovatiwvieless technologies will not be
available for providing internet access to ruraktlers in DCs, these mHealth practices are
proving the suitability of these technologies faral use. WiFi in particular has proven has a
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cost-effective medium for providing wireless Intermo rural health workers as most of these
mHealth cases concerned health workers in rurahoamities.

However, in agreement with Heeks’ view, a markestinttion is evident between
technologies for western and developing ones.irfance, WiFi are generally used for both
long distance (outdoor) and short distance (inde@ornectivity in most of these mHealth
cases. But a distinction is that, WiFi are usuakgd for indoor communications in western
countries, which is in contrast to its predominamse for long-distance outdoor
communication in DCs, as in these mHealth cases.

Satellite wireless technology, the usual windovinternational bandwidth and upstream
internet access in many African countries is alsmverging with terrestrial wireless
networks as in this rural South Africa mHealth c48f However, the exorbitant and
prohibitive costs of satellite subscription haverppted a rethink, because it threatened the
project’s sustainability. Currently, attempt iscanhsidering 3G/HSPDA as complementary or
substitutive.

With a slight disagreement with but also in parégreement to Heeks, terrestrial
wireless technologies should either be seen agisub® or complementary use to SMS and
voice for DCs’ end-users in this ICT4D 2.0 paradidrhis use will as such be influenced by
the factor of geography and occupational statuseM&s Internet should be substitutive to
SMS and voice for rural dwellers where infrastruetéor supporting it is neither available
nor economically viable. But for knowledge workessich as health workers or educators,
either in urban or rural areas who require accesfegsional or educational contents,
wireless Internet should be complementary.

Ensuring sustainable ICT4D 2.0 paradigm will reguther innovative models beyond
those identified by Heeks in his article.

Fair and concessionary wireless spectrum regulaitd management will also have a
say in how Internet access and efforts at bridghegdigital divide are made pro-users in
Africa. Special governmental consideration anddedion ensured that dedicated broadband
wireless networks were built purposively for heaénvices mHealth cases from Zambia [25]
and South Africa [28]. Here, unlicensed wirelesscspum allocated by the regulator to these
mHealth cases ensured that building a wide arewonket(WAN) was made possible.
Therefore, this model can be considered for progduireless Internet to rural users in
Africa, where business case might not be seen &tapke by commercial operators.
Therefore, access to future internet in Africa $tdoe made possible through broadband
wireless networks that are not encumbered by stgilation, so as to ensure users uptake of
mobile services.

Finally, recommendation made in an evaluationrofreHealth case from South Africa
[28] suggests that convergence between and condnngPCs) of telecommunication
technologies might be the “killer apps” in this 1@ 2.0 paradigm. Here, combining and
converging of wireless, fixed and satellite teclogiés ensured that health data, even
bandwidth intensive videoconferencing are made ssioke to rural health workers. Again,
this innovative model should be considered for girig the digital divide in Africa. Access
to health data by health workers in many of thes¢eaith cases are via devices that are
internet-enabled and more powerful than mobile pepthat is, more powerful than the type
of device backed by Heeks as relevant within the4IQ 2.0 paradigm, as will be discussed
in the following section.

4. Mobile Internet Access Devices

It is not an argument here that mobile phones moll be of relevance in the ICT4D 2.0
paradigm, but that practice from these mHealth caballenges Heeks’ stance that mobile
Internet access devices (MIADs) will not be relevianlCT4D 2.0 in the foreseeable future.
MIADs are taken to include Internet-enabled molpleones, PDAs, laptops and their
hybrids.
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Two 2008 global e-readiness reports [3, 4] obséhmeerising adoption, diffusion and
gradual shift towards MIADs from traditional desitor PC ones. MIADs are taunted future
Internet access devices being pushed by the explpsirallel adoption of broadband wireless
telecommunications. Although, prediction was based adoption in western countries,
emerging practice from these mHealth cases isialsapport of this trend and portends that
this might be sooner than expected in DCs.

Innovation in MIADs has also brought about device hybrids that comitiree
communication functionality of a mobile phone witte user-friendly interface of a laptop.
These hybrids, miniaturized versions of laptops, @so described as ultra mobile portable
laptop (UMPC), low-cost version of which was pioregeby One Laptop Per Child (OLPC)
fame. Even Heeks agree that hardware innovatidhisrmode will have a role to play in the
ICT4D 2.0 paradigm in DCs. Special mention was enlayg him of likely roles “Blackberry-
like devices” and OLPC mutants will play in accegsinternet services in DCs. Use of
MIADs and laptops by health workers in these mHealases is not far-fetched either
mHealth cases from India Smartphone [9] and UgdPidAs [16], South Africa [21] and
Bangladesh Laptops [7] are examples. Rural headttkers with minimum education and
computer literacy were able to access web-basedaitiHapplications from their wirelessly
Internet enabled PDAs. Thus, agreeing with Heelisdtult illiteracy will not be a barrier to
eService adoption in the ICT4D 2.0 paradigm. Femify with and prior exposure to mobile
phones was a reason alluded to this observed éasption in the mHealth case from rural
South Africa (ibid.). The health workers first caat with any form of a computing device
was with mobile phones. This observation also agvath Heeks suggestion of sticking with
mobile phones as Internet access devices, at feasa foreseeable future. However,
observation from the mHealth cases will suggestftivectional limitations of mobile phones
will hinder their usefulness for a class of userBCs.

By not generalising users, but focus on differeegments of users, a contention with
Heeks’ discourse, better understanding of “deviserufit will be appropriate in the ICT4D
2.0 paradigm. User segmentation to recognise keuiyd workers such as teachers or
educators, health workers, students and busines®ornse regardless of their geographic
location is a point in case. Their need to accesa deyond the capacity of SMS, which can
only take 160 words, makes mobile phone a suhisgtudevice for them. Smaller screen
interface size and processing speed are also reé&mocontending with Heeks’ suggestions.

Supporting this argument, is an observation framrdlealth case, where lower cadre,
minimally literate health workers equipped with isawobile phones, made these complaints
[20]. In another mHealth case from Uganda [6], deds for high performance devices were
made by health workers, because their functiongtdtions. Their first generation PDAs, in
use since 2003, were unable to meet their infoongbrocessing and presentation needs at
the point [10]. For example, these health workerpiired statistical analysis of data inputed
into their devices for evidence-based decision-nakit the point of care.

Moreover, small screen size was also reported laarr@er to optimal human-computer
interface (HCI) engagement by health workers irtleeromHealth case from India [11].

A mobile phone can be used by knowledge workersdece and SMS communications,
but it cannot substitute for more appropriate devilike MIADs. Even, as such, voice over
internet protocol (VolP) over WiFi for voice comniaation could also make GSM voice one
irrelevant in the ICT4D 2.0 paradigm as demonstrate another mHealth case [8]. Here
health workers were able to communicate with thelteagues in a cost-effective manner by
circumventing the commercial GSM network.

The combination of these different limitations raffuenced the proposition here, that access
to the Internet for knowledge workers in Africa aoither DCs should be through MIADs,
especially low-cost UMPCs as being championed b?OLHeeks’ expression of OLPC-like
UMPCs/Laptops as prototype MIADs in the far futusé ICT4D 2.0, also stands in
contention with practice from these mHealth casebwith global trends. Laptops are used
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in most of these mHealth cases, more visibly imhwitral HWs in South Africa [21] and Peru
[22]. So for knowledge workers in Africa, OLPC-likeptops should be the MIADs

substitution to mobile phones in the ICT4D 2.0 dagm now. Now, because knowledge
workers require these devices for accessing infdomao innovate to solve local problems
and also to participate in the global knowledgeneoay in which they are lagging behind
now. For instance, health workers in DCs need actess/ast global knowledge base for
tackling MDGs-related disease burdens. Also, datd mformation gathering such as
epidemiological ones for decision-making are beytmel capacity that mobile phones can
provide. Therefore, low-cost OLPC-like UMPCs forokviedge workers should be very high
on the agenda of the ICT4D 2. 0 paradigm and rettmobile phones.

Case for OLPC-like MIADs is further reinforced pyactical lessons from two mHealth
cases [21, 22]. One of which brings into agreemetiit Heeks’ conclusion on the reason for
failure in the ICT4D 1.0 paradigm: technology inspi by western worldview was this
reason. Empirical observation from this mHealthecasm South Africa [12] buttress this
conclusion. Here, laptops developed for westerrketa were reportedly prone to frequent
breakdowns, without any local technical expertisetackle these. The harsh climatic
conditions such as dusts in the air and high teatpezs are probably the cause of these
frequent hitches. The laptops were made for westeankets, where the environmental
conditions are more favourable. However, innowatiencept brought about by OLPC birth
should be adopted to overcome these hindrancesluéronnovations in intuitive user
interface, wirelessly enabled-Internet capabilibyy-power consumption, intuitive software,
hardware ruggedization et cetera, should dictatAD4l design for users in DCs. Ease of
maintenance concept currently being pushed by Ot&@d help in transferring technical
expertise to DC users.

Device preferences from knowledge workers’ perspeshould also dictate the move in
the ICT4D 2.0 paradigm in DCs. For example, in 8ame mHealth case [21], rural health
workers initially equipped with a PC-based patigr@nagement application could not use it
effectively because frequent power shortage himbeftective adoption. To overcome this,
the application was then ported to a laptop. Evahtuthis ported and adapted to a MIAD
because of an organizational barrier. Adoption hxy health workers soared and feedback
from them revealed that portability feature of ttevice endeared them to iDevice
isomerism from PC to laptop and finally to what Heeks desedibas Blackberry-for-
development like device, further reinforces thiguement for OLPC-like UMPCs for DCs’
knowledge workers.

This is not to preclude any role for PCs withie 1i€T4D 2.0 paradigm, as they are still
useful as in mHealth cases in Peru [22], where Bemame complementary options to failed
laptops. Again this view stands in contention taek# opinion on internet access devices.
PC will still be relevant, but for it to be so, Harare innovation as suggested by Heeks will
be required as in an mHealth case from Malawi {£23re touch-screen interface was locally
built into a PC so that busy health workers carereahd recall information in a jiffy. This
customized innovation also contributed these Ibegllth workers’ sustainable adoption of
the devices. In the aforementioned mHealth casen fdganda, portable wireless servers
manufactured by a local SME was adopted as repleses for legacy, imported, more
expensive, poorly performing and difficult to maiint earlier ones. This innovative effort has
also resulted in creating an industrial and econobdse for the manufacturing of cost-
effective and functional devices, which have beempleyed for replicating the project
elsewhere in Africa.

Increasing global trend in UMPCs adoption, ingpitey OLPC commercial mutants
should “commodify” them like mobile phones. Thiertd together with the entry of open-
source driven innovation like the VIA OpenBdane joining the fray, should ensure that are
eventually affordable to DCs’ consumers. Commeraigitations from established laptop

* http://www.viaopenbook.com/
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original equipment manufacturers (OEMs) such ad,D¥us, HP et cetera are already
making these low-cost UMPCs more affordable, powesind user-friendly for those in
western countries. It is an irony that devices imgspby pro-poor design is now benefiting
those it was not initially intended for. Failure k& researchers to come up with innovate
ideas, as suggested by Heeks, might be a reasotifotack of benefits to DCs’ users.
Perhaps a way to overcome this, as also suggegteledks ([1], p. 81), is to stimulate and
encourage social enterprises partnerships betwesse tglobal OEMs and local SMEs in
DCs.

Finally, open-source inspired hardware and so#vianovations, failed to get a mention
in Heeks’ vision for ICT4D 2.0. Observation from sa@f these mHealth cases explored here
suggest otherwise. Locally developed open sourftesai@ was observed to have stimulated
innovation in locally relevant contents. Contertiattmeet the needs of DCs’ users were
suggested by Heeks (ibid., p. 80) as importantefsuring success within the ICT4D 2.0
paradigm. Open source software low cost of develol, easy access to source-codes for
customization and ease of adaptation to local neemgght successes to these mHealth cases.
As such, ensuring sustainable internet accessringAfould also depend on how software are
available to local innovators in order to creatprapriate contents and services for users. So
also, any sustainable device uptake could also mdepe this. Sustainable energy for
powering these devices and telecommunication nétwmbe deployed is also important for
consideration, and this issue will be addressedémext section.

5. Energy Innovations

Extending Heeks's thoughts on the importance oftete powering of the ICT devices as
well as the communication infrastructure, | willlbemake a short note on determining how
devices and telecommunication networks are powier&xCs.

Powering ICT hardware in an African environmentgemerally in DC environments
where regular and reliable electricity is an exieptould be a daunting task. Product and
process innovations in making hardware energy iefftcand less power hungry are global
industrial trends [15]. This, together with theedefor low-cost energy solutions, is in
agreement with Heeks’ view. Innovating hardwarebéoable to function with detachable
batteries, either rechargeable or otherwise, areclust solutions for health workers in the
mHealth case from Uganda [16]. For powering thRDAs this was and still is a
technological masterstroke. Here, these battersr® iound to be a lower cost alternative
compared to PDAs with inbuilt power cells, becausgular power supply is required for
powering the latter. Furhter, locally sourced s@anels are also being used for recharging
these batteries and other telecommunication haslwar

Moreover, WiFi routers and antennas are also bpowered in an mHealth case from
Peru [17]. Even bigger telecommunication hardwaralready being powered by solar
energy. An Indian, company-led low-cost innovatias come up with solar-powered GSM
base stations for rural and village projects [1Bhplementations are already underway in
Africa and India.

Other renewable energy sources like micro-windihes are also being deployed for
power generation in an mHealth case in Tanzanig [I®oing by these examples, energy
innovations for powering ICT4D 2.0 paradigm willgrere moving from pilots or patchy
usage as in these cases for achieving scalabiiyirapacts. Global and industrial trend in
“green product” revolution should also be capturethaking this sustainable. Global carbon
market and trade in particular could be exploitethis regard.

Knowing that the energy-related innovations ofsthenHealth cases are borne out of
necessity rather than a deliberate means of cafbotprints reduction, creating carbon
markets around this kind of initiativethrough linkages with global carbon trade, could
provide the required financial resources for emguscalability.
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Naturally, any extension of eHealth solutions tieeo e-areas has to consider that for the
eHealth cases there are often also other reasopsotiuce electricity than to drive the
MIADs. For instance, health centres may use sabavegped fridges for vaccine preservation.

6. The Way Forward for the | CT4D 2.0 paradigm

Means of sustaining internet access for users ic#fhave been discussed in this article
based on the analysis of mHealth cases from DCdempts to bridge north-south digital
divide is still dominating policy makers’ attentiom Africa, but these mHealth cases have
provided some insights into how internet accesslmsustainable. These mHealth cases
have shown that wireless/mobile ICTs, mobile/nomadivices, and fibre-optics-wireless
convergence are technologies to be employed faxdiand internet access now and in the
nearest future in Africa.

As we are transiting from the ICT4D 1.0 phasehtat bf 2.0, as envisaged by Heeks [1],
demonstrating impacts of ICT4D initiatives and emsy their sustainability will depend on
how evaluation of micro-level practices are usedritorming macro-level policy making.
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Abstract: The idea of development has been crucial in focussing attention and
targeting resources on excluded and marginal individuals and communities
around the world. This paper argues however that this is a dangerously
simplistic notion and has been born out of a modernist world-view imposed
on societies now characterised by increasing mobility and postmodernity.
Near-universal access to and ownership of a multitude of personal connected
mobile devices, systems and technologies are gradually but unmistakably
transforming our societies, transforming our ideas about identity, discourse,
community, technology, knowledge, space and time. The paper introduces
some of the ideas and issues.

1. Introduction

This paper grows out of the author’s over-riding concern with mobility. It also grows out of
his involvement in development projects using mobile devices in Sub Saharan Africa
(Traxler, 2007) and in the definition and development of mobile learning globally since its
inception (Kukulska-Hulme & Traxler, 2005; Traxler, 2008a), specifically in the mobile
learning research communities of South Africa, North America and Western Europe
(Kukulska-Hulme &Traxler, 2007).

These mobile learning research communities have had notable successes in establishing
that mobile devices can take learning to people, communities and countries previously
remote, geographically, socially or economically, from the usual agencies, organisations and
institutions of learning. It has also established that learning itself can be enriched, enhanced
and extended by the development of systems that deliver contextual, authentic, situated and
personalised learning (see for example Lonsdale et al 2004).

The author has however been concerned that these research communities, composed of
educationalists and technologists, have been pre-occupied with their own discourses and
failed to recognise adequately the significance of the enormous social changes that have
accompanied the increasingly pervasive and ubiquitous mobile devices, technologies and
systems in their societies. He has argued that much of the thinking in these communities, for
example around methodology, has been rooted in modernism and that this accounts for some
of the shortcomings, for example in developing appropriate and credible evaluation (Traxler,
2008b).

He has since also argued that the rhetoric of e-learning, specifically the concept of the
digital divide, is a modernist concept and thus increasingly unhelpful where the impact of
mobile devices, systems and technologies is accompanied by a transformation of many
societies to a potentially and at least partially postmodern state (Traxler, 2008c). This current
paper tentatively extends this line of argument and asks similarly whether development is also
a modernist concept and thus increasingly inappropriate as mobile devices, systems and
technologies become ubiquitous and universal. It may now be inappropriate in the North once
characterised as modern; it may be inappropriate in the South only ever characterised as
partially modern.
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2. Is Development Modern?

Development is not a straightforward concept. It contains a complex mix of teleology,
objectivity and causality and these themes hint at an essentially modernist perspective
(Butler, 2002). At a recent e-learning conference in Africa, there was much talk of
‘unexpected consequences’, of ‘objectively verifiable indicators’, of ‘leap-frogging’, of
‘multi-causality’ and much else that revealed a modernist mindset.

Development has been characterised by a succession of dichotomies, initially
underdeveloped / developed then developing/developed, followed by non-industrialised /
industrialised, traditional / modern, poor / rich and most recently South / North (see Sundén
&Wicander, 2006 for a lengthier explanation). Hoping to understand the world in this way is
another modernist trait.

Some of the literature treats development as an artefact of the relationships between
society and technology. This might be manifest in the ‘diffusion of innovations’ (Rogers,
2003) literature in which lack of development is merely the outcome of some innovation not
having yet ‘trickled down’; other approaches see lack of development as a purely technical
problem, perhaps the outcome of defects in the supply chain, needing a merely technical (or
management) fix. This tendency to analyse from a technical perspective, to take the approach
that things are improving and that knowledge, science and technology will be instrumental in
progress is also modernist.

It has philosophical foundations that include logical positivism, empiricism and
rationality. These are held together by overarching beliefs that enquiry will reveal the essence
of the natural, physical and social worlds and this essence can be described objectively by
sets of symbols, ideally mathematics but perhaps by language. As Mitchell points out:

Modern technological innovations, such as the steam engine, the railroad, electricity,
and medicine, fostered in Western secular thought a strong sense of optimism. “Much of
the extravagant hope generated by the Enlightenment project derived from a trust in the
virtually limitless expansion of new knowledge of — and thus enhanced power over —
nature” (Marx, 1994, p. 239). Driving this sense of confidence in technology were the
mounting breakthroughs in knowledge and discoveries. “The expected result was to be a
steady, continuous, cumulative improvement in all conditions of life”.

As modern perspectives gave way to postmodern perspectives, optimism for
technology faded as well.

Late in the twentieth century, attitudes toward technology had changed considerably.

Mitchell (2003:240)

Modernism is being described here as giving way, in the North at least, to postmodernism.
This is not an easy concept to define competently, not least because its many manifestations
may only be linked as reactions to modernism, and to a range of cultural and intellectual
movements growing out of a century of global warfare and the perceived inadequacy of the
dominant isms of the preceding two centuries. Butler (2002) gives some insight into the
problem of definition, saying of postmodernists, “They have a distinct way of seeing the
world as a whole, and use a set of philosophical ideas that not only support an aesthetic but
also analyse a ‘late capitalist’ cultural condition of ‘postmodernity’. This condition is
supposed to affect us all at a more fundamental level, through the influence of that huge
growth in media communications by electronic means ... And yet, ... most information is to
be mistrusted, as being more of a contribution to the manipulative image-making of those in
power than to the advancement of knowledge. The postmodernist attitude is therefore one of
suspicion ...... ” (2002:3) and later, “one central theme is ... ‘realism lost’ ” (2002:110). The
suspicion and the loss are about a faith that words, words such as development, really do
describe (rather than construct) reality.
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3. Mobility and Modernity

This paper takes up these themes by asserting that mobility, the social changes associated
with personal mobile devices becoming ubiquitous, pervasive and universal, accompanies
changes taking societies from possible and partial modernity to postmodernity where the
language of development is too naive, too simple. The second part of this paper argues that
this universal access to and ownership of mobile devices, systems and technologies are
progressively but unmistakably transforming our societies. They are transforming our ideas
about identity, discourse, community, technology, knowledge, space and time, in ways that
suggest a transition to postmodernity, where conceptualising progress, exclusion and
disadvantage around binary divisions and linear purposive trajectories is no longer adequate
or helpful.

The ownership of mobile devices is nearly universal in many of the world’s societies. In
the North, we see the relentless marketing and take-up of each new gadget, network, system
and connectivity. We hear statistics of music CDs dying out in the face of mp3 downloads; of
cameras outnumbered by camera-phones, of nations where mobile phone ownership exceeds
saturation and carries on growing and of nations sending a billion SMS texts in any normal
week. The ITU says, “the greatest impact of mobile communications on access to
communication services - in other words, increasing the number of people who are in reach
of a telephone connection of any kind - can be seen in developing countries” (200: 4). This
means that mobile devices will not merely replicate or reproduce existing inequalities, for
example, geographical or social inequalities; they will transform the South too but in equally
complex but different ways. Much of the literature of mobilities comes of course from the
North and explores the minutiae of social interactions within small homogeneous group.
Some authors however take a more global and inclusive perspective (Donner, 2008; Plant,
2000).

Further analysis suggests that these technologies have led in under a decade to new forms
of commerce, employment, crime, artistic expression, political organisation and to new
artefacts, commodities, resources and economic assets that did not previously exist, forms
with no recognisable antecedents before perhaps the 1990s. It is possible to catalogue
examples of each of these categories but our point here is that mobile devices characterise
societies now in motion (not just literally).

These societies are changing profoundly; they are in fact becoming partially but
recognisably postmodern societies. Evidence of this emergent postmodernity includes the
following observations.

Mobile devices and technologies are eroding established notions of time as a common
structure. These seem to be largely European notions. Kathryn Banks (2006) for example
says, “.. second half of the sixteenth century in Geneva, there arose a new Protestant
apprehension of time, which was encapsulated in the valorization of punctuality” whilst time
zones grew out of the need to timetable the Victorian British railway system. Now in their
place, we see the ‘approx-meeting’ and the ‘multi-meeting’ (Plant, 2000), ‘socially negotiated
time’ (Serensen et al, 2002) and the ‘microcoordination of everyday life’ alongside the
‘softening of schedules’ (Ling, 2004) afforded by mobile devices.

These devices are also eroding physical place as a predominant attribute of space. It is
being diluted by “absent presence” (Gergen, 2002), the phenomenon of physically co-located
groups all connected online elsewhere and “simultaneity of place” (Plant, 2002) created by
mobile phones, a physical space and a virtual space of conversational interaction, and an
extension of physical space, through the creation and juxtaposition of a mobile “social
space”.

They are reconfiguring the relationships between spaces, public ones and private ones,
and the ways in which these are penetrated by mobile virtual spaces. This is documented in
the literature of mobilities (for example Katz & Aakhus, 2002; Ling, 2004; and Brown et al.,
2004). This is accompanied by what goes on in those spaces. Cooper (2002) says that the
private “is no longer conceivable as what goes on, discreetly, in the life of the individual
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away from the public domain, or as subsequently represented in individual consciousness”,
Sheller and Urry (2003) argue “that massive changes are occurring in the nature of both
public and private life and especially of the relations between them.” and Bull (2005) says
“The use of these mobile sound technologies informs us about how users attempt to ‘inhabit’
the spaces within which they move. The use of these technologies appears to bind the
disparate threads of much urban movement together, both “filling’ the spaces ‘in-between’
communication or meetings and structuring the spaces thus occupied.” Earlier work came to
similar conclusions, “the Walkman disturbed the boundaries between the public and private
worlds” (Du Gay et al., 1997: 115).

This is accompanied by a growing dislocation of time and place, in which “everything
arrives without any need to depart” (Virilio, 2000:20). “Closer to what is far away than to
what is just beside us, we are becoming progressively detached from ourselves” (Virilio,
2000:83). Owing to “the tendency to previsit locations, through one medium or another; to
actually arrive somewhere is no longer surprising in the way that it was ....it is becoming
replaced by prevision. Thus according to this logic, the mobile would be one more technique
by which the world became unsurprising.” (Cooper, 2002:26)

These technologies are redefining discourse and conversation. Goffman (1971), for
example, noted the phenomenon of ‘civil inattention’, where in certain situations it is
customary not only to not speak to others but to avoid looking directly at others. This
management of gaze is a way in which the boundary between public and private is negotiated
and is now often a characteristic of creating a private space for mobile phone conversations in
public settings. ‘Enforced eavesdropping’ is the corollary. A similar concept is the “tie-sign’,
keeping a face-to-face encounter live and ‘in play” whilst servicing an interruption caused by
a mobile phone call. The recipient of the call is obliged to “play out collusive gestures of
impatience, derogation, and exasperation” according to Goffman. Murtagh (2002) describes a
wide set of non-verbal actions and interactions with the mobile phone in public, and these are
part of a wider transformation of discourse and social interaction as society engages with
mobile technologies. ‘Missed calls’ (Donner, 2007) are a global phenomenon.

Mobile devices are creating communities and groupings, sometimes transient and virtual
ones, arguably at the expense of existing and traditional ones (captured in Howard
Rheingold’s (2003) defining book). With these groupings come new norms, expectations,
ethics and etiquettes (see Ling (1997, 2004) for one discussion of ethics in a mobile context)
and shifting ideas about the self and identity. Geser (2004:11) points out that, “the cell phone
helps to stay permanently within the closed social field of familiar others: thus reinforcing a
unified, coherent individual identity.”

Mobile devices, as the media and containers of knowledge and information, are creating
new and highly individualised ontologies, ‘just-in-time/just-for-me’ — consumer choice
turned into a ‘neo-liberal nightmare’, and fragmented users in a ‘fragmented society’ (to use
Bauman’s (2001) phrase in an accurate but narrower sense than he intended).

In areas of the North with better connectivity, mobile technologies are converging with
social software, accelerating the growth of user-generated content and decentralising and
fracturing the production, storage, consumption and control of ideas and information. The
growth of citizen-journalism (Owen, 2005) is one global example, the recent migration of
Wikipedia, Google and YouTube into mobile devices being others. Mobile technologies
facilitate the generation of new knowledge, intruding a new dimension into the debate and
dichotomy between utilitarian and liberal views of education, fragmenting or challenging the
modernist notion of education as a grand narrative. Postmodernism’s ‘incredulity at meta
[grand] narratives’ (Lyotard, 1999) is important here in challenging this idea of a widely, if
not universally, accepted canon that is education.

Mobile technologies deliver knowledge and information in ways that challenge formal
learning, its institutions and its professionals, specifically in their hegemonic roles as gate-
keepers to disadvantaged individuals and communities to learning and technology

96 — Proceedings of M4D 2008, Karlstad University, Sveden



Mobile technologies provide increased levels of surveillance and oversight, even in the
course of delivering and supporting communication and connectivity. Many of the authors
above cite Lyons (2001) and Foucauld (1977) in this respect, giving substance to the
postmodern suspicion and mistrust.

These are examples of a widespread and far-reaching change taking place slowly but not
imperceptibly across our societies. They undermine the old certainties of knowledge, thought
and language that have underpinned the ideas and practices of development emanating from
the North.

4, \What Next?

The idea of development has constructed a world understood in terms of polarities
and of opposites, of purpose, causality and teleology whilst mobile devices are associated
with societies each adapting and adopting their own languages and discourse, rather more
fragmented and rather more complex. We feel that these ideas deserve greater exploration in
the context of development.

Sadly, however, these are probably the observations of a confused modernist, perhaps a
troubled critical realist at best, trying in part to make sense of the experiences of working
away from the structured confines of metropolitan Western Europe. They suffer from
‘essentialising’, that is tendency to behave as though there is some meaningful durable entity
behind the terms being used, specifically ‘mobile devices, systems and technologies’. They
sadly suffer too from privileging a particular viewpoint, namely development conceptualised
as a North/South issue, rather than for example as a young/old or urban/rural issue and from
the engineering, problem-solving analysis. They also suffer from the author’s residual faith
and optimism in society, knowledge, technology and learning.

No doubt, there are other defects but we can still however ask whether the observations
have any consequences for researchers and practitioners. There is clearly a need for a greater
critical and self-critical awareness of the attitudes, expectations and world-views that
underpin the concept of development and for an exploration of how these map onto societies
in both the North and in the South. If an argument that links mobility and postmodernity is at
least partially credible then the response must be more that revisions to techniques and
methods, rather an exploration of the research practices growing out of postmodernism — see
Denzin and Lincoln (2005) for one of the most authoritative accounts of these themes
alongside their existing practices.
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Abstract: Social protection has risen on the developmenhd@eas a way of
providing sustainable poverty relief, using meckars such as cash transfers.
However, recognition of the difficulties involved delivering cash to remote,
rural locations has led to the development of aliéve delivery systems
using technology such as cellphones. This papensrines the concepts and
debates behind cash transfers as a form of somggiion. It then outlines a
pilot project in Lesotho where cellphones were fted to women'’s farming
groups, and explains some of the advantages aadwdistages highlighted in
the evaluation. It concludes that there is grea¢mtial for the use of mobile
technology to deliver social protection, but thatiae partnerships between
governments and private sector partners will beired.

1. Introduction

Social protection programmes are increasingly bdiggloped to reduce poverty throughout
Africa. A key component of such programmes is dasisfers to recipients, such as old age
pensions, child support grants, and disability payts. Whilst there is growing evidence
supporting the use of cash, ensuring effectivevdgli to recipients in often remote and
inaccessible areas can be problematic. Cash éranis&ve typically been delivered through
government departments and NGOs, often in conjonatith payment outlets such as post
offices. But delivery systems are prone to prolslesuch as cash-in-transit heists and
corruption. Identifying more effective delivery of@nisms is thus imperative to reduce
leakages and improve the effectiveness of both aadtother forms of transfers within social
protection programmes.

The Regional Hunger and Vulnerability Programme{\R") is building evidence on
innovative approaches to develop better, more dimarays of tackling both acute hunger
and chronic vulnerability. This paper reports fineings of a pilot project where cellphones
were distributed to women’s farming groups in thceenmunities in rural Lesotho: Maliele
(St Michaels), Nyakasoba and Semonkong. Thesenfysdiave informed studies that RHVP
has subsequently undertaken on innovative deligsgsyems for social pensions in Malawi,

" RHVP is a regional programme for southern Afrisaded by the British Department for
International Development and AusAID (the Austmal@overnment’s overseas aid program) that
seeks to address the problem of chronic vulnetgliilithe region by promoting a shift from reactive
emergency food aid to longer term institutionalisedial protection using innovative approaches. In
the first phase of the programme (2005-08) RHVRi$ed on the six countries most acutely affected
by the 2002-03 food crisis, namely Lesotho, MaldMdzambique, Swaziland, Zambia and
Zimbabwe. In the second phase of the programm@8(20) the geographical focus has been
expanded to cover all fourteen Southern Africandeyment Community member countries.
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for the old-age grant in Swaziland and for the Rf&ad subsidy cash transfer) programme in
Mozambique.

2. Social protection: the emergence of the paradigm

Social protection has rapidly emerged as a domipafity agenda in support of efforts to
achieve sustainable poverty reduction in Africaigfend Latin America. Social protection is
predicated upon the notion that poor people caradizve agents in making the choices
necessary to improve their wellbeing when givendhance. This marks a paradigm shift
within development discourses.

The traditional development discourse is basetheridea that the poor are the problem.
Under neo-liberal ideologies and the Washington fosus, it was believed that
development would be brought about by economic grat a macro-level, which would in
turn trickle down to the poor at the grassrootgrdéby reducing poverty. Macro-level
economic growth was promoted by the lending pdiaemultilateral institutions such as the
World Bank and International Monetary Fund, witmdos providing emergency assistance
to the poor in the case of crisis. However, aitany years the persistently high statistics of
chronic poverty in Africa show that the model ig mrking, and thus prompted a re-think
towards pro-poor development.

Pro-poor development recognises that macro-les@i@mic growth does not necessarily
filter down to the poorest at the grassroots, amstead advocates initiatives that are
specifically targeted at this level. Fundamentdaliis represents a shift in paradigm: from
viewing the poor as a problem to the solution. é&fmnithis paradigm it is recognised that if
comprehensive social protection is provided to gber it will help to generate economic
growth at the grassroots level, in turn reducingepty (and in turn the cost of providing the
social protection). In addition, by attemptingatddress the causes of chronic vulnerability,
social protection reduces the occurrence of csigistions where reactive emergency aid is
required from donors.

Social protection can be defined as all initiaivtbat provide income or consumption
transfers to the poor, protect the vulnerable agdinelihood risks, and enhance the social
status and rights of socially excluded and margsedl people (Devereux and Sabates-
Wheeler, 2007). This broad definition allows fbetfact that different categories of people
require different forms of social protection. Angptihose requiring social protection are the
chronically poor, including rural landless and apk; those who are economically at risk,
such as people living with HIV and AIDS, internatlisplaced persons and refugees; and the
socially vulnerable, including ethnic minoritiesegple living with disabilities, and child-
headed households. But to protect their livelilroedch of these groups needs different
forms of social protection: social transfers (edgsability or child grants), social services
(home-based care, education, healthcare), and| swaizsformation (broader policy and
legislation changes to ensure rights to vulnergbbeips). The more typical notion of social
insurance, including contributory pensions and nmétie leave, are also encompassed within
the notion of social protection, although cleanhyoavailable to those able to pay.

Arguably the area of social protection that is miosmediately relevant to pro-poor
development is social transfers. Social transéeesnon-contributory, predictable and on-
budget transfers to recipients. They can takeouarforms: cash, vouchers, food, agricultural
inputs, medicines, and school fee or health carwessm There are already a number of
social transfer programmes in operation in south&fmica: for example Swaziland and
Lesotho have non-contributory social pension sclsetihat provide cash transfers to elderly
citizens; Malawi has an input subsidy programmé ginavides subsidised fertiliser and seed
to vulnerable but viable farmers; and Zimbabwe &dasic Education Assistance Module
that provides school fee waivé&rs Many countries also provide antiretrovirals (Af§\Mo

2 For more information on these and a range of atheial transfer programmes operating in southern
Africa see http://www.wahenga.net/index.php/evid#oase_study_briefs/
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people living with HIV and AIDS. Particular attémt has been paid to the role of cash
transfers in promoting pro-poor development.

3. Cash transfers as a form of social protection

Predictable transfers of cash to vulnerable graagsraising increasing interest amongst
donors, NGOs and national governments in southdrnical with a number of pilot projects
and national programmes having been implemented (fwre information see
www.wahenga.net). Providing recipients with regalad predictable transfers of cash gives
them the flexibility to plan their expenditure teeat immediate basic consumption needs as
well as providing the opportunity for investment productive activities. There is now a
growing body of evidence to show that cash trassfare effective in ameliorating
vulnerability and chronic poverty (Barrientos ané&Jong, 2006; Farrington and Slater,
2006), and have wider positive impacts within remip households and communities (Davies
and Davey, 2007).

The impact of cash transfers begins with the fentpand then expands to the household,
wider community, and eventually the country, megrtimat many more people can actually
be said to be beneficiaries of cash transfers jhsinthose people who receive them. It is
possible to summarise these impacts at variougsldvet the micro-level, cash transfers
promote self-esteem, status and empowerment amuoulysrable people, enabling them to
be active members of their households and comnegnitather than burdens. A Lesotho
pensioner describes “before we were treated a®ifwsre dead. Now people respect me”
(Save the Children UK/HelpAge International/IDS02D. Similarly, a male disability grant
recipient in Langa, South Africa explains “thisabdlity grant is very helpful because | can
buy food and medicines if necessary. | also becardecent person — | now have insurance
and accounts” (Surender et al, 2007).

At the level of the household, there is plentifvidence to show that cash transfers
improve food security and nutrition. Typically ade proportion of a cash transfer is spent
on food: the evaluation of Malawi’s Food And Cagfarisfers (FACT) showed that 75.5% of
the transfer was typically spent on groceries (Dewe et al, 2006). In Lesotho the number
of old age pensioners reporting that they nevertvaengry increased from 19% before the
pension to 48% after it was introduced (Croome ldydnguru, 2007). As well as increasing
the volume of food available, cash transfers leacann increase in the variety of foods
consumed within the household: in Zambia 12% manesbholds consumed proteins every
day and 35% consumed oil every day if they receigettansfer, compared with those
households that didn't (MCDSS/GTZ, 2007). But ddiion to this, there is morphometric
data to show that receipt of the child support gianSouth Africa increases the height of
children who receive it by 3.5cm if it is receivadtheir first year and for two of the first
three years, and the old age pension increaseseiat of girls in the household by over
2cm (Aguero et al, 2007). There are genderedréifiees in the sharing of pensions (Burns
et al, 2005), with a greater proportion of womepé&nsions being spent on food (Case and
Deaton, 1998), and women’s pensions showing pdatidmprovement in the height and
weight of girls (Duflo, 2003).

But household benefits are not limited to foodus#¢ and nutrition. There is also
evidence to show that receiving a cash transferomgs access to healthcare and education.
Whilst improved nutritional status assists improvedlth status of household members, cash
transferred to households allows recipients tordffmeatment. In Zambia, for example,
incidence of illnesses reduced from 42.8% to 35%g ancidence of partial sightedness
reduced from 7.2% to 3.3%, potentially due to thet fthat beneficiary households could

3 This section is based on the brief “The impaatasfh transfers: theory and evidence from southern
Africa” prepared by Katharine Vincent and John RémkRHVP. The document is available online at
http://www.wahenga.net/uploads/documents/focus/Thpact_Cash_Transfers.pdf
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afford minor eye surgery (MCDSS/GTZ, 2007). Casingfers also play an important role in
access to education, both by providing householttstive means to pay school fees, but also
to purchase peripheral requirements associated atnding school, such as uniforms,
books and stationery. Education is accepted aisigatmeans of reducing inter-generational
poverty and promoting development. In Namibiagiviews with a grade 12 class found that
participation of 14 out of 16 learners was solakg do their grandparents receiving a pension
(Devereux, 2001). Using data from the nationaldetwld survey in 2000 in South Africa,
models show that household receipt of an old ageipe is associated with a 20% to 25%
reduction in the school non-attendance gap, arelpeof a child support grant is associated
with a 25% reduction in the non-attendance gap €®8aret al, 2004).

Receipt of cash transfers also provides small atsoof capital for investment in
productive activities, giving recipients the oppmity to not only protect but also improve
their economic well-being. In the Kalomo sociakltaransfer scheme in Zambia 29% of
transferred income with invested, either in purelsasf livestock, farming inputs, or informal
enterprise (MCDSS/PWAS/GTZ, 2005). A recipientted child support grant in Mdantsane,
South Africa explains “I sell sweets and biscudgtsat | don’t run out of paraffin. | buy them
from the child support grant money. | do this sattivhen the child support grant runs out,
we are not in darkness” (Surender et al, 2007).

The net effect of these individual and househ@ddfits is a decrease in poverty. At its
most rudimentary this is measured in reductionthé poverty headcount: in South Africa,
for example, this would be 5% higher without the agje pension (40% compared with 35%)
(Case and Deaton, 1998). Similarly in Mozambidue GAPVU cash transfer programme
was estimated to have contributed to a reductidreadcount poverty by 6%, and reductions
in the poverty gap and poverty severity by 27% 44% respectively (Datt et al, 1997). All
of this evidence suggests that cash transfers &aesitive role to play in development.

4. Delivering cash transfers: what role for mobile3

Despite the positive evidence for the impact afhcaansfers, there are difficulties with
delivering this mechanism of social protection. Indrable people are often disproportion-
ately concentrated in remote and inaccessible aasaisgetting cash to the recipients can be
challenging, especially in poor countries with wesdministrative capacities and severe
deficits in rural infrastructure. Cash transfersehtraditionally been delivered through a pull
mechanism, where recipients are “pulled” to a seation — typically a government office or
payment outlet such as a post office — at a set torcollect their transfer. But the liquidity
of cash compared with other transfers, such asugrial inputs or food, means that the
resource can easily be used by anyone, and thuos ihéigh risk of loss throughout the
process of delivery, adding to costs. Staff casither from employing new personnel or the
opportunity costs of diverting existing staff fraimeir routine tasks, are high, and there are
further ‘leakages’ and risks through ‘cash in tiareists and corruption (see, for example,
Vincent and Freeland, 2008). This can result inivdgy costs representing a dis-
proportionately high percentage of programme buglddentifying more effective delivery
mechanisms is thus an important policy need.

Information and communication technologies offewnopportunities for delivering
social protection (Devereux and Vincent, submitted)variety of such innovative delivery
mechanisms have been proposed and piloted to Beitte effectiveness of cash transfer
programmes in southern Africa. The costs and beneéépend upon specific local conditions
such as rural infrastructure, population densityd@nversely, the dispersion of recipients),
the technological capabilities of recipients, amdtallation and operating costs. These
technologies are aimed at reducing the risk to émginting agencies when transporting and
distributing transfers, ensuring efficient disttiom to recipients, and reducing the
management load on donors and implementers. Reléeeimologies include smart cards,
mobile ATMs, GPS devices and biometrics.
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Cellphones also offer a useful mechanism for @eiing social protection. A number of
highly publicised schemes have recently begun whih cellphones to transfer cash from
user to user. The M-PESA scheme in Kenya, for g@k@mun by Vodafone (in conjunction
with local operator Safaricom) registered 111,08@rs within the first three months, and
transferred nearly $6million, with an average teation value of $45. Zain (formerly Celtel)
is about to launch similar cash transfer servic@®ss the fourteen countries it covers in
Africa. Cellphones have not yet been trialled akelvery mechanism for social protection,
but they clearly offer lots of potential and haweb mooted as a more innovative mechanism
than smartcards (Pearson and Kilfoil, 2007).

5. Pilot project in Lesotho

In 2006 ten cellphones were distributed amongsetlwomen’s farming groups in different
agro-ecological zones in Lesotho: one went to &kem farming group in Maliele (St
Michael’s) (the lowlands); four went to a pig fangigroup in Nyakosoba (in the foothills);
and five went to a seed potato and vegetable farmgioup in Semonkong (the highlands).
The cellphones were Siemens handsets and trainasy provided by the Maseru-based
provider (Vodacom Lesotho). Recognising the ladkesposure to mobile telephony
amongst the target users, joint monitoring committerere established, comprising a teacher
in the community and a young student, together thiéhmembers of each farming group. As
it is beyond the scope of RHVP to provide a regalash transfer, each handset was pre-
loaded with ZAR500 (approx $40) of airtime, and thiention was that the recipients would
use ZAR100 of this for group communication, andntisell the remaining ZAR400 (as
airtime or SMS) to other community members, sucht tthe enterprise becomes self-
sustaining. A follow-up evaluation was conductedMay 2007, nine months into the
project, in order to look at the opportunities @hdllenges.

6. Results from the follow-up evaluation May 2007

6.1 Opportunities offered by cellphone delivery in Lesotho

The evaluation highlighted several opportunitiefer@d by the provision of cellphones in
Lesotho.

The most overwhelming advantage relates to homeease in communication led to a
drop in travel times experienced by the women ia fArming groups. Lesotho is a
mountainous country and outside of the capital, édastransport infrastructure can be poor,
meaning that disproportionately long times arero&pent travelling short distances. In the
highland location of Semonkong, for example, wormesuld typically make a four hour
round trip to the Bishop Allard Vocational Schooheve impromptu meetings are held
concerning the marketing of produce. After cellpg® had been distributed, it was possible
for the women to call ahead to the market and obgaicing information, and then to
communicate with each other, removing the neegligsical travel.

A number of women also provided stories of howeascto communications had eased
their lives in other ways, for example in the caé@ medical emergency it was possible to
call a doctor and obtain advice rather than getisgk patient to a clinic.

Some women in Semonkong had also started seliitime, as had been intended at the
start of the project.

6.2 Challenges posed by cellphone delivery in Lesotho

That said, there were also a number of challerggsarose in the use of cellphones amongst
the women'’s farming groups. As vulnerable group®\are typically characterised by low
incomes and high levels of poverty, previous owmersf cellphones amongst the recipients
was typically low, and thus many of the women hadrgechnological capacity. Despite the
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initial training provided by the service providemsany of the women initially had difficulty
in using the technology. One older lady recourtied/ she had been shown how to use
multiple functions, but then had to seek assistafioen the teacher within the joint
monitoring committee, who showed her again howwdch it on (“the green button”) and
off (“the red button”).

The provision of a valuable commodity to vulneeaftoups also raised concerns that it
would inadvertently increase the vulnerability bé trecipients. Although there had been no
incidents of cellphone theft amongst the recipiett®® women were all familiar with
incidences of cellphone theft within their soci@ickes, with one lady explaining how her
daughter’s phone had been stolen at a party atlemwly by family and friends. Electricity
availability for battery charging was also probl¢imanot all rural areas in Lesotho are
connected to mains electricity, and so sometimemevohad to take their cellphones to
innovative local entrepreneurs with solar-powerbdrging systems, for which they paid a
nominal figure.

Perhaps the biggest failure of this project wasassumption that women would be able
to sell airtime, making the venture self-sustainifithe cost of cellphone calls in Lesotho is
prohibitively expensive at ZAR1.60-ZAR2.90 (US¢18)3per minute (much higher than
equivalent charges for calls from a land-line) andthere was little demand for purchasing
calling availability. As a result, the women’sifang groups were forced to finance the calls
they used through alternative means.

7. Conclusion

This pilot project was very small scale and onlffe@s true social protection programmes in
a very limited way: however it does offer valualdssons on the provision of cellphones to
vulnerable groups similar to those that are likéty be targeted by social protection
programmes. The ancillary benefits of providing lebnes, in terms of improved
communications, are clear, and link mobile teleghtmwider development impacts. The
challenges of using cellphones to deliver sociatgmtion, in terms of impeded technological
capacity of recipients, and risk of increasing tiveinerability through theft remain.

RHVP has used the information generated by thiglispilot in Lesotho to inform the
studies on innovative delivery systems for socmhsfers that it has subsequently undertaken
for Governments in southern Africa. Swaziland, éxample, had a high profile political
crisis concerning the delivery of its national rammtributory social pension, known as the
Old Age Grant. Introduced in 2004, Swazi Post dmecommunications initially took
responsibility for disbursing payments through ptsst office branches, but suffered from
administrative problems resulting in delayed paytserParliamentarians took up the cause
in government, and eventually the whole of cabimas recessed until an effective solution
was found, which ended up being government takagk besponsibility for delivery through
the Department of Social Welfare. As this was aaustainable solution in the long term,
given resource constraints, the government thepua tender for a private sector partner to
participate in delivery, and considered the usgbvative technologies such as cellphones.
Similarly in Malawi interest in a potential sociansion prompted a feasibility study to be
undertaken, which included provision and costingatential innovative delivery, including
the use of cellphones; and in Mozambique the Miniftr Women and Social Action is
currently looking to expand it$rograma de Subsidio de Alimentos (Food Subsidy
Programme, which is actually a cash transfer tmenglble groups), and is also considering
the use of cellphones for delivery, amongst otlpioas.

In this pilot project the initial capital costs reecovered by RHVP, whereas in a pilot or
national social protection programme there wouldady need to be some provision to
procure and distribute handsets to those programeuipients who are not already in
possession of them. Clearly this could be a cogtlycedure: although retail prices of
cellphones are now falling, and new and modern $etsdare available in many southern
African countries for less than $20 apiece. Theepiil savings through reduced costs
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(administration and leakage) of each transfer wdddlikely to offset this, although to
provide this evidence is a catch-22 situation: gebjimplementers are unlikely to trial
cellphones as a mechanism of delivery until thersuich evidence, yet until trials take place
there will be no such evidence.

There is also considerable scope for imaginataengrships between Government and
private sector: the readiness of Vodacom Lesothsufiport this pilot testifies that there is
untapped enthusiasm for mobile telephony servicerigers to be partners in delivering
public services and transfers. Likewise the prelamy studies in Swaziland, Malawi and
Mozambique have shown cellphone operators to bhusiatstic about the potential of
partnership: they see the commercial advantagesifased markets and further increases in
coverage — while at the same time appreciatingpitliglic relations benefits in terms of
corporate social responsibility and progress towarversal service obligations.

Indeed, there might even be potential for the G&drators to turn this situation to their
advantage. In Africa, mobile handsets and airtime adten heavily taxed as a luxury, and
national governments frequently impose extra demaow operators in terms of their
corporate social responsibility and universal sernabligations. How much better would it
be for the operators to free themselves of thisiéur by acting in enlightened self-interest,
and taking the opportunity to establish public-ptev partnerships with governments to
manage a national social fund (part of which cdedfunded direct through — reduced —
taxation on mobile phone usage), and then to dekeeial transfers through their own
networks on behalf of governments. In fact, a simildea could even be taken to
international scale: in the same vein as earlieppsals for taxes on globalisation, such as the
“Tobin” tax on cross-border currency trading, ore timore recently-proposed Currency
Transaction Tax (0.005% on every foreign curremeypgaction, which it is estimated could
generate $30 billion a year for development), G3dérators in the North could impose a
“social tax” on mobile telephony. With estimatechaal revenues of over $900 billion, a 3%
tax could match the CTT's $30 billion annually, wiicould be distributed as social
transfers, again through the cellular networksthi poorer countries of the South. On this
basis, the term “GSM”, which many people in Afredaeady assume to stand for “God Sends
Mobiles”, could eventually come to designate theerapors’ role as “Global Social
Moderators”!
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Abstract: Mobile-Commerce is the latest concept of enabtimg financial
transactions on mobile phones and hand-held devigg¢ish the rapid
development of the society, the M-Commerce appboatplay a vital role.
Mobile-ATM is one such application, enabling thenkiag services on mobile
phones. Even though users have a poor computeditethey will be able to
use the Mobile-ATM system easily. This kind of dpation is very useful,
especially in rural areas, where accessing finhmaeid banking services is a
critical issue due to the distance barriers. Hetige paper discusses the
social, economical and technical impact of the MBBTM system, which is
developed by the authors. Moreover the paper pauotshe essential value
added services provided by our system with resgeéinancial transactions
services such as security and confidentiality. édiiph the Mobile-ATM is
technically feasible and practically deployed, & important to have
community acceptance. This paper discusses the coitynacceptance of
this system and related issues.

1. Introduction

As a result of industrial revolution and globalinat commercial transactions have rapidly
increased. However people realized that exchargilagge amount of money is a risky task.
As a solution they started using banking facilities doing money transactions. At present
banks provide attractive facilities for more effeet money transactions. However, many
problems related to bank transactions are stillaiaing. In developing countries these
problems have become worse.

During last two decades researchers have apphémniation and communication
technology concepts to solve banking problems. Timsoduced E-Commerce and M-
Commerce concepts as an alternative to traditiorethods. Examples of such solutions are
ATM services and credit card/debit card services.

Implementing and using IT-based solutions in depielg countries is a big challenge due
to poor communication and IT infrastructure. Rerabiy, in most of the developing
countries like Sri Lanka, mobile telecommunicatgsctor archived a rapid expansion [1] in
recent years. Therefore the mobile communicatidrastructure can be used as a good
deployment platform for the electronic based baglkind financial systems.

Mobile banking (M-banking) is one of the newestpraches to the provision of
financial services through wireless network, whiels been made possible by the widespread
adoption of mobile phones even in developing caesitrit involves the use of a mobile
phone or another mobile device to perform varionarfcial transactions either directly with
the recipient (micro-payments) or indirectly, viackent's bank account. The functional
capabilities of mobile telephony have been rapit] have extended usage well beyond the
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classical applications (telephone calls and shas$saging). There is mounting evidence of
positive financial, economic and social impacthafge technologies all over the world.

Additionally mobile based solutions can achieverencoverage. On the other hand one
of the most important concerns with such transastis their security. The mobile networks
are based on use of poorly secured wireless pristg2p Therefore these reasons make
mobile financial applications even more vulneratdefraud and illegal use than similar
transactions performed over open networks. Theeefone of the main prerequisites for
successful, large scale and broad deployment oflenfabancial services applications is their
security.

There are number of commercial systems availall@habling the banking services on
mobile devices. Most of these systems are focusedtmducing new smart technology in to
the banking services. Mobile-ATM [5] is one suclsteyn, which is successfully deployed in
Sri Lanka. Instead of introducing smart technoltgyanking services, Mobile-ATM system
thinks in a different way. It utilizes some valualféatures of mobile networks to address the
barriers of accessing banking services in rurasare

This paper is organized as follows: the next sectvill discuss the M-Commerce
concept and briefly raise security and social neguents. Thereafter the paper describes the
Mobile-ATM system and related deployment issues [Hiter part of the paper reports from
our evaluation methods and results concerning teatimical aspects and social.

2. M-Commerce

Currently researches on mobile technology are duiring new services to fulfill the growing
demand of mobility. One of the attractive serviceveloped in recent years is providing
mobile-based banking and financial services. Thisetof applications/services includes
buying over mobile phone, purchasing and redempifoticket and reward schemes, travel
and weather information and writing contracts om tfove. This type of mobile applications
is categorized as M-Commerce [10] applications.ré&lig a significant growing demand on
deploying banking and financial services over mohigtworks.

2.1 Strengths and Limitations

The M-Commerce applications are very useful for ieobsers in a variety of ways. Any

user with a mobile phone can access M-Commercdcagiphs in real time at any place.
Also, mobile devices provide security to a certakient compared to online transaction
systems [2]. Furthermore the mobile systems caaxpanded to provide local information
services by localizing registered users within acffic area with the help of the mobile
network operators or positioning techniques sucBI&GPS. However, there are limitations
of mobile devices, as most devices are equippel livitited memory/display and limited

processing power. In addition the communicatiomulgh the air links introduces additional
security threats (e.g. eavesdropping).

In fact, M-Commerce applications have the poténitizaddress a major service gap in
developing countries that is critical to their st@nd economic development. However, the
success of M-Commerce applications depends onretteity of the underlying technologies
and the community acceptance of the system.

2.2 Security requirements

Most of the M-Commerce systems are based on the @&WMork infrastructure and security
features provided by the GSM network. However, gisie security features provided by the
GSM network is not sufficient for the M-Commercehgations [4].

In M-commerce applications, each party that pgaies for a particular transaction does
not meet each other physically. However, in finahtiansactions trust should somehow be
established between each party [9]. General cryppidty concepts can be used to accomplish
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the trust between each participant. There are tyyes of features that are needed for
establishing trust:

« Authentication: Authentication is the process of proving user fifieation. One party
which involves in transaction needs to make sum tounterparty is the one he
interested to communicate with.

¢ Integrity: Assuring the receiver that the received messagenbt been altered in any
way from the original message.

¢ Confidentiality: Ensuring that no one else can read the messagptettte intended
receiver.

« Non-repudiation:A mechanism that ensures to prevent that the eoypdrty later on
rolls back the transaction.

» Availability: System Availability is whether (or how often) as®m is available for use
by its intended users. This is an integral compbnésecurity.

2.3 Social requirements

The Mobile-ATM system targets the rural commun#y ih developing countries. So, there
are several constraints in developing communityeptable solutions. The poor computer
literacy stands against the successfully deploynoérduch projects. Therefore the mobile
user interface should guide users to perform tiise with very simple help statements.

Moreover the existing M-Banking systems use onécteonic financial materials (like
electronic coins) for the transaction [10]. In mothe developing countries, only very few
facilities exist to perform transactions using &leaic financial materials. Meanwhile the
survey which was conducted shows that most of daple in rural areas do not like to use
electronic coins. Therefore M-Banking systems feweloping countries should be capable to
use actual notes and coins as the transaction medinerefore our system should be able to
deal with the actual coins and notes.

3. Mobile-ATM

Mobile-ATM is a simple M-Commerce application, whig@rovides ATM services. The
traditional ATM network [7] can be replaced by tihdobile-ATM system. The key

components of the anticipated system are Bank,obestand the Mobile-ATM agent. Roles
of these components will be discussed later in phjser. Both Mobile-ATM agent and the
customer should have mobile phones, suitably mediifo perform the functions of the
Mobile-ATM. The bank has Mobile-ATM server as therft-end, connected to the bank’s
back-end transaction management system.

3.1System Architecture

Transactions of the deployed Mobile-ATM system tplkace are explained below. In order
to perform a transaction, a customer with a mopfiiene should come to the Mobile-ATM
agent, who has another mobile phone. Figure ltiditess the overall system design.
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Customer
(A person with a 8 & M-ATM Agent

mobile phone) - (A person with a
mobile phone)

Figure 1: High level architecture of Mobile-ATM

1. A customer goes to a Mobile-ATM agent's place aadds a secure SMS to the bank
(withdrawal request) with Mobile-ATM agent’s (MobHATM) phone number, requested
amount.

2. The bank verifies customer’'s account and sendsusimoazed SMS message to the
customer together with a confirmation number (a&lcan number).

3. At the same time the bank sends a payment autlioriz8MS to the Mobile-ATM agent
(Mobile-ATM) together with a transaction numberréadom number which is different
from the confirmation number).

4. The customer tells the confirmation number to thebN&-ATM agent (Mobile-ATM).

5. The Mobile-ATM agent (Mobile-ATM) sends a confirm@at SMS to the bank together
with the transaction and the confirmation number.

6. The bank transfers the amount from the customecsunt to the Mobile-ATM agent’s
(Mobile-ATM’s) account and sends a transaction izamtion SMS to the Mobile-ATM
agent.

7. The bank also sends a transaction confirmation 8MBe customer.

8. The Mobile-ATM agent hands in the money to the comr.

Two random numbers are used in any particular &etien to provide non reputability.
Moreover it is a good evidence to confirm thattiaesaction has been fully completed.

3.2System Roles

The operation of the system can basically be divitéo three parts based on the actors in
the system:
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e Customer:A customer can be a person who needs to perforiéTdwh transaction. He
has a bank account and mobile phone. Special progiuld be installed in customer’s
mobile phone to operate Mobile-ATM functions.

e Mobile-ATM AgentiLike the customer, Mobile-ATM agent should haveamk account
and a mobile phone. This mobile phone is also netlifo perform functions of the
Mobile-ATM in a secured manner. He is an authoripedson to perform Mobile-ATM
transactions by the bank. Mobile-ATM agent keepsi@yowith his hand and interest to
hand over to the customers when there is a request.

¢ Bank Organization:Bank should have Mobile-ATM servers to deal withnsactions
between customers and Mobile-ATM. The Mobile-ATMn&es should be directly
connected to the bank’s databases. In additiohat bank maintains the bank accounts
of the customer and the Mobile-ATM agent.

3.3System Deployment

At the customer side there should be a special lmapplication which is suitable to operate
the Mobile-ATM functions. This application would c@ire customer’s PIN number for
authenticate purposes. In addition it requires MeBITM agent’'s mobile phone number and
the amount of money to be withdrawn. Finally, apgtiion at customer’s side sends secure
SMS message which includes the Mobile-ATM mobilenber, the amount of money to
withdraw and customers account number to the bank.

At Mobile-ATM agent’s side there should be a melapplication, which is capable of
receiving secured SMS messages from the bank. Asawét should be capable of sending
transaction number, confirmation number and cust@mmobile phone number to bank
securely. This application also requires agent$ Rimber for authenticate purposes.

Mobile-ATM server is providing registration andtlentication services for the Mobile
ATM. Furthermore the Mobile-ATM servers are respbles for generating two random
numbers (confirmation number and transaction nujnfmerevery transaction. There is an
algorithmic relationship between the confirmatioomber and the transaction number.
Random number generation program will not genetate same number for another
transaction. After the 5th step, in section 3.1pMBATM servers should be able to identify
the two numbers, which belong to the same trarwacti

3.4 Security Issues

Since the transaction happens mainly through SE&)rity issues related to SMS should be
considered by the Mobile-ATM application [3]. Norigain GSM networks, sender and
receiver of an SMS is identified by its IMSI [6]hweh cannot be forged without breaking the
GSM/UTM security mechanisms by an attacker [8]. rEf@e these SMS messages can be
used for authentication (at least towards the neéfwdHowever, this kind of protection is
only available in GSM network and there is no eme#d security. Therefore either the
network operator and its infrastructure must bsted or an external authentication protocol
must be deployed [4]. It is not convenient to trilg network operator and its infrastructure
in the context of applications like Mobile-ATM. Tiefore, Mobile-ATM provides end-to-
end security mechanism instead of depending oG8 network security.

3.5Security Architecture — Customer side security

Customer side security is provided based on thevssinic key cryptography. Here we make
an assumption that the bank is a trusted entity.

Customer has to enter his PIN number in to theoowsr side application and the
application itself gets the customer mobile phonember and application ID to generate a
secure Hash Code. The generated hash code is astt &ey for the AES encryption
algorithm to encrypt the customer related inforomatat the client side. This information
includes the Mobile-ATM agent’s phone number, dmeldamount to be withdrawn. Then, this
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encrypted version of information is sent to thevaht Bank. According to the assumption
mentioned above, the bank generates a Hash Codg Gsistomer PIN number, Phone
number and Application id and keeps it in bank’tatase, and uses the generated hash key
to attempt decrypting the received encrypted mestagn the customer. If this is successful,

it means that the hash key stored in bank databasgual to the hash key generated by the
customer. Therefore bank can authenticate the mgstoAlso encrypted version of the
customer message provides the integrity and thédsoniality of the customer information.

3.6 Security Architecture — Mobile-ATM agent security

MOBILE-ATM agent is an authorized person by the lbahhe same security architecture
described in section 3.5 has been applied here.

At the step 5 of figure 1 the Mobile-ATM agent gyqts the confirmation number (which
has been obtained from the customer) and the sosanumber. Calculated hash code from
Mobile-ATM agent’s PIN and application ID is usexdgenerate the encryption key. Then the
bank can authenticate the Mobile-ATM agent. Thissage also provides the integrity and
confidentiality of data.

At steps 6 and 7 of figure 1, the bank sends timdirtnation note that indicates whether
the transaction was completed or rejected. Thesemwssages are encrypted by bank. If
these messages are successfully decrypted ondéieing sides, both the customer and the
Mobile-ATM agent can verify that the confirmatiorotes come from the bank. The
transaction completes at this stage.

4, Evaluation

So far, we have discussed about the technical nkesigd the special issues of the Mobile-
ATM system. This section introduces a detailed ezl evaluation and a small user study
evaluation. As mention in section 2.3, Mobile-ATMaimly targets for the rural area
community. Hence, we believe real world evaluatives more advantages instead of
evaluating the system in a lab environment. Theegffor the evaluation purposes, we have
been deployed the Mobile-ATM system in a rural bamkich has a rural customer
community.

4.1Technical Evaluation

The technical evaluation focuses on evaluatingstreéem performances and the scalability.
The performance of the deployed Mobile-ATM systeas been measured by the time taking
to complete a particular transaction. The comptetime of a particular transaction consists
of the time needed to feed the data to the applitathe throughput SMS delivery time and

time taken by core banking system to complete idwesttion. But the time taken to feed the

data to the application depends on the computeratiy of the user. Therefore we remove
that factor to extract correct measurements alimisystem performances. For a particular
transaction, mainly there are two situations whesers should feed data to the application,
the withdrawal request and the agent’s requestcéleme have to divide time measurements
into two parts.

1. Time period starting from customer sending the dritlwal request and ending
with receiving both confirmation SMS and transact®8MS. (T1)

2. Time period starting from agent sending confirma@md transaction numbers
and ending with receiving the transaction compte&d1S. (T2)

According to Table 1, standard deviation value§ df T2 and Total are relatively small in
comparison to the mean values. That means thedipeeaf T1, T2 and Total time is in a
short time interval. For example, the bulk of tb&at completion times for transactions are
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found between 84s and 104s. Hence we can condiadi¢he system is stable for most of the
transactions.

Table 1: In-network performances

T1(s) T2(s) Total(s)
Mean 49.677s 44.34s 94.021s
Standard deviation 8.216s 7.311s 10.534s

Moreover, we take the first 20 transaction measeres at a location of very high GSM
signal strength (at around 250 meters distance fthen base station). The latter 20
observations are measured at a location of ave®&)é signal strength (around 4 Km away
from the base station). When these observatiorsrprét in figure 2, we cannot see
considerable variation of the total time amongtfi®d measurements and latter 20
measurements. Thus we conclude that the GSM sireigth does not affect the system
performances to a great extent. Hence, the systéenbe used in rural areas, which has low
signal strength.
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Figure 2: Transaction performances time

4.2 Sociological analysis: A quick pilot study

As well as introducing a new technology to a soprablem, analyzing the social impact of
the deployed system is vital. Through a thoroughlyesis of the social impact, researchers
can apply their theoretical proposals in real wagnidblems. When we planned the Mobile-
ATM system, we considered that user should havelihty to operate a mobile phone.

Hence we perform an analysis to test the sociabfadike age, level of education and sex
affect on the usage of system.

Figure 3 illustrates the results of the analy§lee sample take such a way that 6 people
are between 25 years to 35, 6 people between 3&tgears, and so on. Also from a
particular age group there are equal number of snatel females. Figure 3 shows that old
people cannot do the Mobile-ATM transactions orirtbe/n (Mobile-ATM agent has done
the customers duty according to the customer’sungons.). Possibly, females are weaker in
doing transactions on their own even if it is imgbke to draw any final conclusions from
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our small sample. So age and possibly sex are tajormsocial factors which stand against
the popularity of Mobile-ATM system in rural commityn

The above analysis is a quick pilot study thatdats some sociological factors such as
differences between age groups and sex which shmilidivestigated more thoroughly but
which we have used as a temporary guide for thigiles$ your system.
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Figur3: Users perform transactions on their own

4.3 Privacy Problem

Another important consideration that we take frasara by oral discussions is the privacy of
the transactions. Most of the users think privagyaibig issue when they deal with the
Mobile-ATM agents. In a real world scenario, theeaigis a villager. Most of the customers
said, they do not like the agent ask the purposmariey withdrawal. Most probably these
situations not occur if customers do their trarisastwith bank or ATM. Hence the privacy
of the transaction is another issue when we deplewystem for practical usage.

5. Conclusions

One of the distinguished features of the Mobile-ABkstem which makes it different from
any other similar system is its security. The MefA\TM system provides all the basic
security features describe in section 2.2.

Without having any additional cost on the infrasture, the existing mobile networks
can be used to deploy this system. Since most e@fptople have the knowledge to use
mobile phones, customers can familiarize with yetesn easily.

We have been thinking “out of box” on how to ube tmobile technology in a new
fashion, instead of using the mobile technologgtteact the customers for banking services.
According to section 1, the effort taken to britgp tMobile-ATM system into success is
acceptance by the rural community in developingntdes. Although our evaluation is
mainly positive, still there are some barriers diag against the popularity of our Mobile-
ATM system.

However, we are confident that this applicatiordradses a major service gap in
developing countries that is critical to their sd@nd economic development.
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Abstract: Rural development in developing countries drawscimon the
ability of people to be access quick services ahdca on day-to-day issues
and problems. The need for providing healthcarerinfition to the rural
people is of paramount important nowadays in ofolethem to improve their
health status and understanding on the relevamédssThis paper reports on
the effectiveness, usability, and feasibility o& treduPhone”, a system for
delivering everyday situated learning such as heate advice/service to
people with lacking of access to such servicesutfjinoa field test with rural
people in Bangladesh. The proposed eduPhone usdslemlephony
combined with an automated interactive voice respofiVR) system and
hence draws on existing, available, and relativaigap infrastructure. The
improvement of users’ learning amdest analysis show the effectiveness of
the eduPhone system. The interview and observagsunlts show that the
users’ acceptance is 100%, as showed by the fattpdticipants’ find it
expedient to understand the learning content angé¢othe eduPhone system
that reflects the usability of the eduPhone systeim end-users. Thus, the
positive factors of effectiveness and usabilityicate the feasibility of the
eduPhone system in rural area of the developingtces.

1. Introduction

Incorporating Information & Communication Technojdgr Development (ICT4D) requires
multi-faceted planning and intervention. Enablirggple to find their own best usage in daily
life situations is the biggest challenge at the/\w@rset. For instance, the developing countries
lag far behind in delivering healthcare informaticegularly and effectively to its rural
masses due to lack of adequate resources and pndetructure. Most people in the rural
areas do not have knowledge of common diseasedlilikehea, arsenic poisoning, cholera,
dengue fever, skin disease and so on WHO(2004)y Tatk awareness and knowledge on
how to treat these diseases. People from the aneals usually have to travel a long way to
avail the facilities. Like in Bangladesh, child radity rate for children under five years of
age due to diarrhea disease is 20% and a phygieiah000 population is 0.26 WHO(2004).
In this backdrop, the need for delivering quick Itrezare services in the form of healthcare
information to the rural people is imperative. Thés no denying that formal education is
necessary to understand health issues and fostewiber change. However, there is also
growing need to address everyday situations reguknowledge and learning that exist i.e.
knowledge at the time and point where it is urgdie prevailing healthcare situation and
availability of mobile phones motivate us to drag/the research question, “Is it possible to
deliver healthcare knowledge in rural areas of fgirg countries using existing mobile
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phone networks and applications?” Here, the fosu® iaddress real life problems in rural
areas.

In this paper, we have proposed a system callddPbBone’ for providing healthcare
information to people living in rural areas of ttn®st developing countries and/or with lack
of access to adequate healthcare services. ThehedePsystem uses mobile phone in
combination with an automated interactive voicepoese system. Moreover, this paper
reports the effectiveness, usability and feasibitit the eduPhone system by conducting a
field test. The remainder of the paper is orgahias follows: Introduction followed by
Section 2 focusing on the motivation behind thisesech work and literature review. Then,
Section-3 explains the method of study; Sectiorgcdbes the design of proposed eduPhone
system. Section-5 demonstrates the empirical sty section-6 presents the results and
data analysis. Lastly, Section-7 attempts to drsomse conclusions.

2. Motivation of Research and Literature Study

The use of ICT and e-learning platforms provideralative channels to improve the quality
of education and expand its reach to broader acegrHowever, lack of Internet access and
bandwidth pos the main barrier to spread e-learningnost developing countries. To
overcome this situation, experts have been exgatie potential of m-learning. Research
shows that mobile devices such as PDAs, mobile ghdrave the power to make learning
even more widely available and easily accessiblental people than current e-learning tools
Brown(2005). Again for high mobility, mobile leang process is more apparent as some
socio-cultural activities than a learning proceasdd on textbooks and classroom learning
Peter(2004).

There is a large and growing body of evidence alestrating that healthcare service
intervention around mobile phone could be very irative, interesting and immensely
successful as well. Starting from SMS based remisdevice for asthma patients to improve
how they manage asthma Neville(2002) to telemedigaund care using enhanced
multimedia applications of mobile phones Ralph(200B Uganda, Personal Digital
Assistants (PDA) was used for telemedical purpoSE®-SATELLIFE(2004). In India,
mobile phone was used to spread HIV awarenessidmptoject, popular regional content is
converted into engaging m-learning material for amprivileged and semi-literate people
Traxler( 2005). ‘Healthnet’ an evaluated a projedtby ‘On Cue’, a small company based in
Cape Town, South Africa, which sent SMS messagepatents via mobile telephones,
reminding them to take their tuberculosis (TB) ncatibn at pre-determined times
Bridges.org(2005). Another project named ‘SchoolpEmerment Programme Kenya' used
bulk SMS text messaging as in-service trainingrimary school teachers and local support
cadres across rural and urban areas Traxler(200B5)icaragua, the use of interactive radio
instruction (IRI) for primary education was intramha. After that, it was introduced in
Thailand and Kenya with some modifications and résult was satisfactory. It was found
that ‘IRI project reports significant student ackiment at reduced costs in those countries
Eastmond(2006)However, to use IRI system the participants haveetself-motivated and
there is no way to repeat the lesson for particatadentsIn Uganda Output-Based Aid
project uses the data and communication capacityh@fmobile phones to support a new
voucher-based programme for the treatment of sixtrahsmitted illnesses (STIs) in East
Africa Berkeley(2008). Howevemyse of Smartphone is expensive and inaccessiblindoy
rural people of the developing countrid$ie examples show that different techniques have
been used by different countries suited to th@allmeeds. However, they all have two things
in common -pre-determined time and expensive tdolgies where most of the developing
countries are looking for low-cost ICT based sointi

World Bank estimates that 77% of the world’s pagioh is within the reach of mobile
phone network Kenny(2007). It is often more coneahifor people in developing countries,
such as Bangladesh, to gain access to mobile ésathen the Internet through fixed and
often costly infrastructure. By September 2008, @atesh had reached 45.9 million mobile
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phone subscribers where total population is 153lBomBTRC(2008); World Bank(2005).
However, there are 0.45 million Internet users d@nd million fixed phone lines in
Bangladesh Group(2008); Barta(2008). In Ugand&&dytember 2006 the number of mobile
phone subscribers reached at 2.24 million comparéd011 million Internet users and 0.12
million fixed phone lines FAO(2006). On the otheand, Kenya has 5.6 million mobile
phone subscribers, and only 0.2 milion Kenyan kbotds have electricity
Technology(2008). Afghanistan has 0.02 fixed-lineopes and 2 million mobile phone
subscribers Strategic Digital Outreach(2006). Stsiipws that villagers who can not afford
mobile phones are now buying mobile phone servicesy small phone-call shops. In
Bangladesh, the Village Phone Lady Foundation(20@8 already been recognized as a
solid business model for reaching rural populatidhs also acknowledged as a sustainable
development tool by governments and developmemdage such as the World Bank, the
United Nations, the International Finance Corporgtiand the USAID. The overall scenario
in the developing world suggests that mobile te@mocould offer tremendous potential to
reach out to the millions of people in developingmtries.

3. Method

3.1 Choice of method and instruments

Empirical testing with potential users is considetiee best way to find problems related to
user tasks and experiences Riihiaho(2000). In caéulfil the study goal, we have chosen
field test with actual target participants to exaenthe proposed eduPhone system. The field
test of eduPhone also focuses on the front endjutenated response system, as this is most
critical for success. If this can be designed sssftdly it would lead to quick access, timely
and appropriate treatment, and costs-effectiven@ss.have examined the effectiveness,
usability and feasibility of the eduPhone systenthgyfollowing attributes.

Effectiveness was measured by:
1. A pre-test and a post-test of user knowledge.

2. A post-test interview on users’ views on how leagwas supported, or not.

Objective usability was examined by using différeontents in the same design to
measure the performance of participants:

1. Errors

2. Time to complete a task

3. Completion of task

4. Repetition of task

5. Navigation path through the system

Subjective usability was measured by observaticth post-operation interviews soliciting
user opinions. Feasibility for the target populatisas estimated by the success factors of
effectiveness and usability as well as technoldgigailability.

3.2 Choice of contents and selection of participant

For the field test, we have selected two differ@nitents to examine the learning effect and
usability of the system. The idea behind selecting two contents was to investigate
improvement of user performance based on subjeehet objective usability. We have
chosen diarrhea and arsenic poisoning related siiseas the learning contents. Diarrhea is
common disease in most rural areas while the argmisoning related diseases still remain a
less-known issue among them, notwithstanding tbetFeat it is major threat now. The idea
was to explore and examine how they manage topirgercommon and ‘uncommon’
diseases. For the field test, we had Banglade#ihgei people as targeted participants who
were selected by random sampling method. Howewehave set the minimum age of 10 for
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the participantsA total of 60 participants from two locations in iRgadesh were tested to
measure usability and feasibility assessment ofylseem. The idea was to examine the level
of healthcare knowledge in remote village and g#ldeside town.

3.3 Tasks of user and observer

During testing, each user followed these sequemodgasks:
1. Performing a pre-test (Paper based for diarrhea)
Operating the system (Using mobile phone for deajh
Performing a post-test (Paper based for diarrhea)
Performing a pre-test (Paper based for arseniterklfiseases)
Operating the system (Using mobile phone for acsezlated diseases)
Performing a post-test (Paper based for arseratediseases)
. Interview (By Observer)

The role of the pre-test was to measure the cukeeel of knowledge of each user. The
post-test was conducted to indicate how much, ytrang, the user has learned from using
the system. It is to be noted that the pre-tesstipes were also included in the post-test
guestions. The post-test questions were more etbtinan the pre-test ones to reflect how
the user had understood different parts of therin&tion provided by the system. We have
also used participant observation technique Pr2eog). At the end, the interview sessions
helped getting additional information about thesfbdity and usability of the system. The
interview format was semi-structured where orderdyegorized, dichotomous, and open-
ended questions were included.

Noghrwbd

4. Design of eduPhone System

During design phase of eduPhone system, our pric@rgern was how to deliver healthcare
information effectively using existing infrastructuto ordinary rural people of developing
countries, here in this case Bangladesh. In adglitlee system was designed in a way that it
could be easily accessible and the content easignstandable to enable users in absorbing
necessary information. Therefore, we have consitiére eduPhone system as a front end, an
automated response system to deliver basic infesmatbout health issues. Exiting mobile
network and ordinary/simple mobile phone sets wesesl to access eduPhone system.

Lo

__,.»" From the user
Mobile Phon ' point of view,
Operato Plobile eduPhoneis a

Metworks

number to
call. i.e 277

Communication through
Countrywide mobile etwork

IVR System

:

ml

Proposed eduPhone system Countrvwide mobile use

A 4

A

A two-way feedback syste

Figure 1: Communication model of eduPhone system

From the user point of view, the eduPhone is abaimo call when in need of medical
advice/service. For example, to access the heatilsmavice, a user has to call a number, i.e.
2777, which is then transferred by the mobile phoperator to the eduPhone system using
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an Interactive Voice Response (IVR) system. Aftettthe user gets connected to a pre-
recorded voice message with instructions. Theruiee has to press certain numeric keys to
get required information from system. Figure 1 skaWwe communication model of the
eduPhone system. It should be noted that the edigPthoes not require users to be able to
read or write, hence it is also possible to usar@as where the literacy rate is low. Thus, this
low-cost system can cover a wide number of peopliehvotherwise was not possible in the
past. The system design phase was determined bg thajor components: accessibility,
navigation, and content.

Accessibility: Our target group is rural areasrdii have access to expensive modern
technologies like Internet and 3g mobile networgai, Marsden says that “Identify a small,
coherent set of functions users really want andvelelthem in a simple, direct way.”
Jones(2006). Therefore, the mobile phone was chase convenient yet low-cost medium
to access the proposed system. The user can emsiss desired information from the
system by simple by calling a specific number amdsging different buttons. More
importantly, the proposed eduPhone system is cetelgltime independent i.e., the user can
access the system 24 hours a day, 7 days in a week.

Navigation: One of the oldest hypertext usabtiitinciples is to visualize the structure of
the information space to help users understand evtiezy can go. Usability Guru Nielsen
says that “usability is a quality attribute thatesses how easy user interfaces are to use
Nielsen(2002).Therefore, we have empathized orgdesi navigation path of the eduPhone
system. We have designed the navigation path inyathat the user can navigate the system
easily. We have followed hierarchy approach to gtedihe navigation path Louis and
Peter(2006). When users call for the service, yis¢éem first introduces the users as to what
kind of information is available and how it candecessed. One of the system goals was to
present order of the menu to facilitate easy acoéssformation from the ‘not to techno-
savvy’ end-users.

Content: The content design was largely determibgdthe cost factor, taking into
consideration the poor economic status of the targers. The contents were packaged in a
way that requires fewer amounts of airtime charigesccess necessary information. The
information provided was short yet to the pointdieg the users to a specific situations e.g.
diarrhoea treatment, arsenic poisoning, AIDS priécas etc. As mentioned earlier, we have
selected diarrhoea and arsenic poisoning diseaségiag our test cases. The first content
was about emergency diarrhoea diagnosis and treaimearticular focusing on child care.
The second one was about symptoms of arsenic pogoelated diseases and its treatment.
The contents were designed by us in consultatiom guialified public health professionals.

5. Empirical Sudy

According to our plan, we have conducted a fiekt tf eduPhone system in Bangladesh.
Participants were mostly uneducated rural peoplee Foal of this field test was to
investigate effectiveness, usability, and feagipiif the system in rural areas.

For the field test, first we went to a vijjlg some 350 km from the Dhaka city (Capital of
Bangladesh), called Singdar in Natore district.sTisi a remote village and people are not
much aware of healthcare information. Most of thama illiterate and many are suffering
from diseases like diarrhea, arsenic related déseamnd other common diseases like fever
etc. We went from door to door for our intervieweAtso, we talked to the farmers who
were then working in the field. Our study revediattalthough people know a little about
these diseases, most of them are not aware ofythptems and how to treatment these
diseases. They usually prefer going to a doctoafgr medical complications — big or small.
However, qualified doctors are not available in ynanral areas in Bangladesh. Our next
location was a village on the outskirts of near Khaity called Delpara, Narayangonj
district. The reason behind choosing this place peaple living near Dhaka city seem to be
more aware of healthcare information and they géeb healthcare facilities than rural areas.
Here the interviewees were mostly day labours Hiterate people. We also took interviews
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of housewives and domestic maid servants. Peoptleisrplace have better knowledge than
first village we visited, due to social campaigms availability of local healthcare facilities.
Compared to the people in Singdar, Natore, peopte have more access to TV, and they
know more about diarrhea and arsenic related dise&owever, the basic knowledge level
is not satisfactory as yet. In both the villagegsimof the people have access to mobile
phones, at one phone in each family. Moreover, lgecgn buy mobile phone services from
local phone shops.

At the beginning of the system testing segsive explained the test scenario to the test
participants. The following scenario we presentethé participants:

DIARRHEA: You live in a rural area where you don’t haveesscto medical services in
the vicinity of your home or locality. But then ybave access to mobile phone — either
you or your family members own one or you can stiltess mobile phone through a
village phone lady. From your friend/ village phdady, you have come to know that
you can get healthcare service/advice through ragifibnes. Let us assume that, you
have a 5 year old child and the child one day starthave watery stools more than 3
times a day coupled with vomiting. You already knthat these are the symptoms of
diarrhea but you do not know how to treat this.r€fare, you pick up the mobile phone
and dial a mobile number i.e. 2777 to get necessémymation.

ARSENIGRELATED DISEASE You live in an arsenic contaminated polluted andeere
you regularly drink water from a deep tube well kegk ‘read’ (arsenic contaminated).
Meanwhile, you have been informed by your frientlage phone lady that you can get
healthcare service/advice through mobile phonesrAdtfew days, you have found skin
lesions and loss of feeling/numbness in the handdegs. And you know these are the
symptoms of arsenic poisoning. Therefore, you plek phone and dial 2777 to get
necessary information.

Figure 2: eduPhone test participants at Singdartdve.

After explaining the scenario, we briefed them wilfmow to get connected and use the
system. Figure 2 demonstrates the test participesitg eduPhone system. Then we asked a
few questions to fill up each user’s profile. Theerpaper based pre-test was conducted to
check the knowledge level of the user about diarrfidis was required to see if there was
any change between the pre-test and post-test kdgellevel. After that, the participant
used mobile phone to listen to information aboarriea. However, we had to help some of
the new users to get connect to the system. Dwsysgem operation, we observed the
participants and took notes on how they reactedht system including their facial
expressions. Soon after that, a paper based Eistvés conducted to see if there was any
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change in the knowledge level of participant befanel after using the system. The same
procedure was followed in case of arsenic-relatedades.

In the end, each participant was interviewed based common questionnaire. It needs
to be mentioned that all questions for pre-tesstest and interviews were multiple choice
guestions (MCQs) and if they answered other tharptieset options we took note of that as
well.

5. Result and Analysis

In this section we present and examine the reeultgesting samples, user learning, usability,
and feasibility of eduPhorsystem.

5.1 Test samples

During field test, 60 people participated to témt eduPhone system where 67% participants
were male, and 33% were female. In addition, 50%tigyants had primary school
education. 82% participants had experience of usiogile phones and 7 % participants had
experience of using a mobile phone at least orveeek.

5.2 User Learning

The pre-test results show that 35% participants fmdtnowledge about diarrhea and 60%
participants had no knowledge about arsenic befsig the system. After using the system,
92% of the participants had improved knowledge aloiarrhea and the use of oral saline.
Furthermore, 100% of the participants have beee &blimprove their knowledge about
arsenic poisoning after using the system. Frorethpthe average diarrhea knowledge score
of pre-test was 39% and of post-test 84%. So,rtirdavement for diarrhea was 115%. For
arsenic, average score of pre-test was 20% anetggisvas 86%. Thus, the improvement for
arsenic was 330%. It is to be noted that improvemoémearning is a key success factor in
order to validate the eduPhone system. In orddetermine the improvement of learning, we
have also conducted atest investigation on pre-test and post-test tesof all the
participants.

Table 1: Pre-test and Post-test Average Marks (60¥

Scenario MMRRHEA ARSENIC

Pre-test Post-test Pre-test Post-test
Pre/Post | 1o =4 (Max = 8) (Max = 4) (Max = 8)
Average | 1.55 (39%) 6.73 (84%) 0.8 (20%) 6.88 (86%)

We have performed thetest analysis separately on paired pre-test astitpst data of
the Diarrhea and Arsenic scenarios. Test investigation shows that the two-taifedalue
is less than 0.0001 for both the Diarrhea and thsemic scenario. The value is a
probability with a value ranging from 0-1 for obgeg the given sample result under an
assumption that the null hypothesis is true. Byveational criteria, this difference is
considered extremely statistically significant. the outcome of the post-test demonstrates
well the user learning.

5.3 Usability of eduPhorsystem

Quantifying users’ performance is a dominant themeusability testing Preece(2002).
Measuring users’ performance and satisfaction atdicthe usability of a system. Due to the
limitation for getting the system log file, it wamt possible to present and analyze the
objective usability data. But we have measuredigpants’ behaviour through observation
and interview data. About 98% of the participardsl Ipositive facial expressions. Only two
participants were a little nervous when they sthrsing our system as it was for the first
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time they used a mobile phone. As we had obsethedevel of comfort increased by 37%
when they heard arsenic related contents. Oneeafeiisons could be, already getting used to
the system by the diarrhoea test prior to arsestated test.

Again, the opinions expressed by the pgicts also reflect the importance of usability
of the system i.e. if people think a system is Hardse and hence don't use it, who is to say
they are wrong? To learn about users’ satisfacivendid semi-structured interviews with
every user individually after they had used thdesys During interview session, most of the
participants were very open to accepting such aovative system although they had never
used such systems like eduPhoRer them, it was quite a new experience. After gishre
system, we have asked them ‘Do you agree mobile@h® a good medium to transfer
knowledge?’ to all the participants. From figureaBout 97% of the participants agreed that
mobile phone was a good medium to transfer knovdedbere 60% of the participants
shared their strong argument for mobile phone.

W Yes

Figure 3: Participants’ opinion regarding ‘Do yowjeee
mobile phone is a good medium to transfer knowl@dge

Most participants’ expressed that due @ilakility and quick assess, mobile was a good
medium to transfer knowledge, especially in rurglaa. After that, the user friendliness of
the eduPhoneSystem was also investigated. Figure 4 shows, S¥temarticipants found it
comfortable to operate the system. They also awefir that the learning contents had
increased their level of knowledge (which correstsomo the post-test results). They all
shared positive vibes about the system as 97%rtEipants thought that it was easy to use
eduPhone System. However, the remaining 3% of the partidpdound it difficult to
operate.

Face difficulty
Feel Contortable mYes

No
Easy to use

0%  20% 40% a0% B0% 100%

Figure 4: Participants’ opinion regarding user fridliness of eduPhone system.
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5.4 Feasibility assessment

A feasibility study could provide a thorough exaation of all issues and an assessment of
probability of success of the proposed eduPhon&Bys

The use of mobile phone and mobile network is ya swccess factor for the eduPhone
system. Bangladesh has reached 45.9 million mgtfilene subscribers at the end of
September, 2008 where the country’s mobile opesatatded another .5 million new
subscribers in September 2008 BTRC(2008). It ind¢he acceptability and practicality of
mobile phone usage in our day to day life. Our ptaldo shows that majority of the testing
population have access to mobile phones at least arweek and every family has at least
one mobile phone. Therefore, communication medikmrhobile phone is a practical choice
to reach out to a large number of targeted ruraplgewhere systems like the eduPhone
system could be incorporated. Moreover, 24 hoursess availability would cater to
emergency situations when people desperately sealkhbare service/ advice. The results
and analysis of sample population’s post-test lsagsvn the improvement of learning among
users that reflects the quick learning ability d&fetsample population due to easily
understandable learning content. The usability stigation, i.e. interview and observation,
has shown that eduPhone system is an effectiveeray$or rural people due to user
friendliness and structured learning content. Railgas of the fact that the sample population
did not have any previous exposure to a systemeliké®hone, their performance was quite
commendable. The interview results showed that ubkers’ acceptance was 100%, as
indicated by the fact that the participants werle &b learn by using the eduPhone system.

Thus, these positive findings and factors indi¢hgefeasibility of the eduPhone system
in rural areas of Bangladesh and possibly in atbentries too, of course.

6. Conclusions

In this study, we tried to explore the effectivesiassability, and feasibility of the proposed
eduPhone system that offers potential to fostemagt learning such as healthcare
advice/service to the people living in poor soaomic conditions who lack access to
healthcare services. The study concludes that tlsere growing demand for delivering
effective and quick healthcare advice/service ®riral people. Moreover, this system can
help rural people to access healthcare informatégularly and effectively. The post-test
results and-test analysis shows the effectiveness of the eolkystem. The majority of
the participants expressed that due to availakality quick access, mobile phone could be a
good medium to transfer knowledge in rural areager¥ test participants expressed their
positive attitude towards the eduPhone systeminatates that such system offer usability.
In conclusion, we consider that our proposed edoBltsystem could help villagers to
access the healthcare advice/service at a lowicaay emergency situation. Moreover, it
can promote self-learning in rural areas of devielpgountries to solve every day problems.
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Abstract: The implementation of rural Information Services (IS) faces a
number of challenges in most developing countries. These challenges include
access and ownership of technology, imbalance in availability of resources,
and technological skills. Via an analysis of the literature, this study tries to
investigate the digital divide found between poor and rich people, the status of
information and communication technology (ICT) as well as market
information services in Bangladesh, as one of developing countries and from
which many lessons can be learned. Empirical investigation also uncovers the
association between the adoption of technology and satisfaction, technology
preferences regarding supply and demand and the barriers to accessing
technology. Based on the findings, a conceptual integrative framework for
implementing a rural IS in developing countries is proposed.

1. Introduction

Rural areas of developing countries are dominated by conventional agricultural and fishing
activities, having scarcity of common urban facilities such as access to education, health and
sanitation, reliable electricity and water supply, access roads, regular transport, modern
technology and technical personnel, and difficult topographical and climatic conditions (ITU,
2008). The gap in accessibility of information and communication technology (ICT),
perceived and quantified, popularly known as ‘digital divide’, among the rural people in
developing countries and between developed and developing countries is very much evident
(OECD, 2000). Here accessibility refers to physical access to technology and ownership,
imbalance in resources and adequate skills to participate in digital systems effectively. The
first level of the digital divide, i.e. ownership of technologies, has now moved to a second
level with the dramatic improvement of devices and the availability of modern ICTs. This
second level has resulted from the following factors: mass connectivity, online skills,
autonomy and freedom of access, and computer-use support (Brian et al., 2006). On the other
hand, some argue that such a divide is an economic and social handicap of a community or
nation which could be overcome over time due to the transient nature of technology, without
any substantive public policy initiatives and spending (Compaine, 2001).

However, despite arguments over the definition of ‘digital divide’, and even whether it
exists or not, substantial quantitative trends are being seen in terms of the adoption of modern
ICTs, especially of wireless technologies by people considered to be underprivileged. This is
a kind of bridging the divide through the transient nature of technology. According to the
Economist (2005), “Rather than trying to close the divide for the sake of it, the more sensible
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goal is to determine how best to use technology to promote bottom-up development. And the
answer to that question turns out to be remarkably clear: by promoting the spread not of PCs
and the internet, but of mobile phones. Plenty of evidence suggests that the mobile phone is
the technology with the greatest impact on development.” WISR (2007) reports that mobile
communications have grown most rapidly in developing countries where the number of
mobile cellular subscribers rose from just 12 million in 1995 to over 1.15 billion in 2005, at a
compound growth rate of 58 per cent per year.

Appropriate use of ICT in agricultural operations helps to realize ‘digital opportunities’
by enhancing productivity by value addition, reducing urban and rural inequalities, learning
to use relevant technology and make decision, generating more income and linking with the
various channels and parties of markets to access effective market Information Services in
order to get to know who to deal with, where to sell, at what price, and when. However,
reaping the fruits of ICT in the rural areas of developing countries, especially by less
privileged people, is still out of their reach compared to urban areas. The main reasons for
this inequality are lack of awareness and illiteracy, lack of commitment, and knowledge-base
and sources of funding by governments and related agencies (Nattaradol, 2002), which
ultimately mean that such efforts cannot be sustained.

This paper will try to look at the context of the digital divide in the rural settings of
developing economies and analyse the major challenges faced while adopting both
conventional and modern agricultural Information Services. Based on a literature review and
empirical investigations, this study proposes a conceptually integrative and sustainable rural
IS implementation process for developing countries.

2. Methods

This study is based on ongoing research into mobile phone-based agricultural market
Information Services in Bangladesh. For this paper, the authors have used parts of the
questionnaires designed for a survey (by the first author as field researcher) during the same
months (November — February) in 2006 and 2007 respectively. In the first survey in 2006,
1050 respondents (farmers, wholesalers and retailers, with 350 in each category) were
surveyed in 13 out of 64 districts of Bangladesh (Islam and Gronlund, 2007), while in the
second survey in 2007, 420 farmers were surveyed in 50 villages (out of 87,362) of 13
districts through structured and open-ended questionnaires. Observation, interviews and face-
to-face conversation with the survey participants were also conducted. In addition to these
surveys, an extensive literature review was conducted of literature available on the net.

The paper begins with an analysis of the ICT inclusion and market IS in Bangladesh,
followed by a discussion of ICT adoption in rural market services in Bangladesh with
reference to some global initiatives. The survey focused on the adoption of modern
technology and associated degree of satisfaction, choice of mobile phone network,
preferences regarding access devices, and understanding of access barriers for rural people in
Bangladesh as a case from which much can be learnt. Finally, based on the analysis and
findings, the authors propose a conceptual framework for implementing a rural Information
Services.

3. ICT inclusion and rural market information services in
Bangladesh

3.1 Status of ICT inclusion

Bangladesh is considered representative of a developing economy. According to UNCTAD’s
ICT Diffusion Index of 2005 (UNCTAD, 2006), Bangladesh ranked 171 out of the world’s
181 countries, being placed at the bottom of all South Asian countries, while the Maldives
was placed at the top of South Asian countries, ranking 72" in the world overall. However,
despite its disappointing status in the region, the rate of penetration of cellular mobile phones

128 — Proceedings of M4D 2008, Karlstad University, Sveden



has been increasing remarkably over the last few years. Various literatures and field surveys
(ITU, 2008; D. Net, 2005; World Bank, 2008; BTRC, 2008; PBC, 2007) show that while the
rate of PC penetration is less than 3%, Internet penetration is less than one-tenth of that.
However, the growth of cellular phone subscriptions in comparison to traditional fixed
phones (PSTN) is remarkable. In December 2007, there was about one mobile phone per four
persons, compared with about one per seven persons in 2006; if this trend continues, it is
expected that the rate of penetration will be about one per three persons by 2009. Therefore,
this astounding growth rate of wireless digital diffusion brings new hope of bridging the
digital divide in Bangladesh, and similarly in other developing economies.

3.2 Rationality to use effective market information service

Rural Bangladesh shares one of the common characteristics of developing economies where
there is an absence of efficient and effective channels in the marketing services to ensure a
smooth functioning of demand and supply and thus fair price setting. A survey by the first
author found that ‘dishonest’ traders (or middlemen) have commonly become market players
able to manipulate the price of rural commodities to the detriment of both farmers and
consumers. Opposing this view, some studies argue that in general “traders do make a small
profit or even losses. Clearly, unless they make a reasonable profit, traders will not take the
risk of continuing in business, to the disadvantage of both consumers and farmers” (FAO,
2007).

Table 1 indicates that the selling price of beans fluctuated inconsistently in the urban area
and that urban retailers extracting a significantly higher margin (e.g. about 150% higher than
the initial selling price in the peak season). It also shows that the price of beans increased
with involvement of the intermediaries in the supply chain. Here the role of the retailers, i.e.
of those in the final stage in the supply chain, seems to be more suspect than that of other
intermediaries. It is, therefore, suggested that farmers should be empowered to be retailers by
providing them with access to and logistics for the markets and that they should have more
bargaining power vis-a-vis the first-tier middlemen (well known as ‘syndicates’) by
providing them with market information along with other factors of empowerment in an
imperfect, unregulated market structure.

Table 1: Change of selling price of country beans in the value chain (US $1 = Tk.68 Feb. 2008)

Fin_al selling Mi_nimum no. Players Region
price (Tk.) involved
10 1 Farmers Rural
12 2 Farmers, Faria/Bepari Rural
14 3 Farmers, Bepari, Retailers Rural
18-20 1-3 Rural wholesalers, Mahajan, Government | Peri-urban, Urban
225 5 Urban wholesalrs, Urben reaers Urban

As the economy of Bangladesh is heavily dependent on agricultural activities, the growth
of agriculture depends on the growth of rural development. “But as there are many small
farmers and less than perfect information for stakeholders in the sector, the market is volatile
to manipulation and uninformed actions. Farmers’ participation in market and transport
management is so poor that most of the time they are being forced to sell their products to
local middlemen at dumped prices. Under these circumstances, experts opine that this
deprivation on part of the growers may greatly be reduced if they would have been
empowered with information” (Islam & Gronlund, 2007).
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3.3 Rural market Information Services: Some global initiatives and Bangladesh

“When you look at the digital divide, the biggest gap is in agriculture where there is a low
literacy rate” (B2BpriceNow, 2003). To counter this, there are some initiatives being taken
across the globe to reduce such a gap by adopting modern ICT-based systems in place of
traditional channels, such as radio and print. Many such initiatives have been successful. For
example, farmers of UNFAO’s Farmer Information Network (FARMNets) generated around
12% more profits in selling cotton in Mexico and 40% less cost when disseminating market
information through electronic means in Chile. Such Information Services enhance the
bargaining power of farmers vis-a-vis local buyers and link organized groups of farmers to
various service agencies (FAO, 1997). In the case of the Philippines, “if there is one good
example where the digital divide is successfully being bridged, it would be the agriculture
sector where farmers have been trading their produce in an electronic market place via the
internet and their mobile phones” (B2BpriceNow, 2003). Some of the major initiatives in
developing countries have used the mobile phone and its Short Messaging Systems (SMS)
feature as one of the main channels for the dissemination of market price information,
especially in rural areas, as in the Xam Marsé (“know your market”) of Senegal, CAMIS of
Cambodia, Farmprice of Zambia, KACE-MILS of Kenya, TradeNet of Ghana, FoodNet of
Uganda and RESIMAO/WAMISNet of West Africa. The use of the mobile phones by the
fishermen of Kerala (Jensen, 2007) of South India in their daily business is one of the most
noteworthy examples of effective mass application of cellular phones that helps to improve
the livelihood of the rural community.

As our survey found, rural agriculture Information Services in Bangladesh are dominated
by conventional dissemination channels, such as word-of-mouth, price boards, newspaper
and sometimes radio. These are kinds of non-interactive Information Services which suffer
from a lack of update, fail to provide market opportunities elsewhere and demand a greater
physical presence to ensure authenticity.

On the part of the government, there have been some initiatives to disseminate
agricultural product price information primarily to empower the farmers and the other
primary stakeholders so that they can be benefited. As its first such initiative, the Department
of Agricultural Marketing (DAM) of the Ministry of Agriculture of Bangladesh, with the
assistance of the Food and Agricultural Organization of the United Nations (FAO), launched
a web-based market information services (www.dambd.org) in June 2002. After the project
was phased out, the same department launched an interactive but otherwise similar web-based
Information Servics (www.dam.gov.bd) in 2006 which has been in place until now but was
found to be ineffective as the rate of Internet penetration in rural areas is extremely low at
only 0.09%. A study by Islam and Gronlund (2007) revealed that only 1.43% of farmers had
heard of DAM’s initiative, only 0.09% of whom had used website.

4. Findings of the survey

Understanding the access barriers, our survey was carried to examine the status of ICT
inclusion and accessibility by the farmers, the association between satisfaction and
technology and preference for technologies for accessing the channels of disseminations. The
findings should help decision makers to offer feasible digital solutions to rural people who
have been wider suffering a gap in digital accessibility of information in comparison to urban
people.

4.1 Adoption of modern technology and satisfaction

The longitudinal survey first carried out in 2006 showed that the proportion of farmers using
a computer is very low (3%), increasing to 16% of farmers who have heard about the
Internet. The survey shows that only farmers with a high rate of literacy are likely to use a
computer. The level of satisfaction by farmers with the profits they receive is about 20%
lower than the average level of satisfaction by wholesalers and retailers. A test of significance
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(x2) indicates that in the case of farmers there is no association between having a mobile
phone and level of satisfaction; another way of saying this is that in the present context (e.g.
lack of awareness and access to authentic information) owning a mobile phone does not make
a contribution towards motivating farmers to earn higher profits. However, in the case of the
other two stakeholders, i.e. wholesalers and retailers, it shows a positive association.

4.2 Choice of network and access devices

The survey found that 87% of mobile handset owners in rural areas have been keen on the
Nokia brand while the rest preferred Siemens, Motorola, Alcatel, Phillips and Ericsson.
Therefore, it seems that Nokia is in a good position to achieve its vision of connecting all the
people of the world (Pedersen, 2006) by providing affordable universal access through
mobile phones especially designed for developing countries. Among the variety of handsets
in use in Bangladesh, 50% of Nokia owners have the N1100 model while 11% and 10% use
the N1600 and N1110 respectively. The major reasons for this preference is, first, its
affordable price (US $32 — 60) and, second, easy accessibility and some other useful features
such as a built-in flashlight, which seems to be especially useful in rural Bangladesh where a
shortage of the supply of electricity is acute. The black and white display of the Nokia 1100
model with its 96 x 65 pixels of resolution allows the user to customize the display with a
selectable font size and up to 4 lines of text. This model has a long-lasting battery which
gives the user a talk time of between 2 hours and 4 hours 30 minutes, and a standby time of
up to 400 hours. However, although this model (and the range of models available) is SMS
enabled, it has no WAP functionality as this would increase its price. Presently, Nokia has
been adapting the native (Bangla) language in their range of low price models.

4.3 Understanding the access barriers

Knowledge of how to send text-based messages (by the Short Message Service, SMS) is still
poor but has improved from only 8% in 2006 to 20% in 2007. Only 10% of all users have
also used Value Added Services (VAS) and of those about 50% know how to use General
Packet Radio Services (GPRS). It is noteworthy that according to the survey the SMS-based
information service has failed to reach about 80% of the farmers, which has, thereby, created
a new kind of ‘digital feature divide’. The main reason for this divide is clearly a lack of
alphanumeric literacy. As the interface of the mobile phone includes both numbers and
letters, rudimentary literacy and numeracy are required to understand its features. This is a
problem, especially where structured learning and levels of literacy and numeracy are low
(Chipchase, 2007). This also suggests that rather than SMS, there should have been some
other mobile phone-based mode of dissemination channel that could attract the people
without formal education but who have a need to access some crucial content, such as
agricultural price information. The possible solution in this case would be to adopt a voice
message system or to employ human agents (e.g. in a call centre). According to the Indian
Express, “Voice SMS helps address illiterate sections of the population who are otherwise
locked out of value-added services. It eliminates linguistic barriers and thus has tremendous
scope in rural areas. Unlike text messaging where one needs to know the exact language that
the handset supports, a Voice SMS enables the listener to listen to the exact voice of the
messenger offering the same cost-effective model as a text message, which is to say that it is
free of cost for the recipient” (Talwar, 2007).

5. Towards a sustainable rural IS implementation framework

Heeks (2003) in his study finds that only 15% of rural IS projects are successful and this
figure is even more disappointing in the case of developing countries. One of the big issues
for rural IS is sustainability. Although some of the systems show success initially, later they
have been found ineffective and institutionally unviable (Furuholt et al., 2008). According to
Dhankar (2003), “India has 28 States and 7 Union Territories. Almost all of them have their
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own system of providing market information to the farmers. However, these prevailing
systems are mostly based on conventional methods due to which communication of
information to target groups usually gets delayed losing its relevance. The system is also
limited to collecting data on market arrivals and prices on transactions in the regulated market
yards and disseminating through various media like radio, newspapers, blackboard display
and public address system at market places”. A study by Rhodes (2004) finds that the main
reasons for failures of rural ICT in Africa are lack of connectivity, low tele-density, limited
Internet access, scant ICT and computer education, limited literacy and minimal human and
technological networks. In both cases, the situations represent most of the AMISs in the
developing countries.

However, the more we can understand and identify the reasons for failures, the more we
can ensure the probability of a project’s success. The “significance of the development of
sustainability implies that the ICT project process needs to be receptive to critical factors that
play a role in promoting the sustainability of an ICT project in rural areas” (Pade et al., 2006).
Heeks and Bhatnagar, as reported in Furuholt and Wahid (2008), identified ten such factors:
information, technical, people, management, process, culture, structure, strategy, politics and
environment. Furuholt and Wahid (2008) summarized these factors in three categories:
management (of supply side), infrastructure and human factors (of demand side) though these
can also be explained within the context of a gap between realities and design. While
measuring the success or failure of a project, the concept of a reality-design gap (Heeks,
2003) is widely used. Based on our survey of the literature about information service projects
especially in developing economies, this paper identifies several factors in Table 2,
categorized under each part of Heeks’ model of reality-design gap.

Table 2: Factors under the reality and design of IS project

Reality factors Design factors
Need and goal o Capacity building
5 System and access tool design

Process and content development

Infrastructure and capacity Promotion and motivation
Implementation and evaluation

5.1 Need and goal factors

A clear vision, mission, goals, benefits, strategies and priorities (Bhatnagar, 2002; Ndou,
2004; WPCFR, 2002) are the pre-requisites for success of any project. However, it has been
observed that most of the IS initiatives in developing countries simply replicate the theories
and experiences of developed countries (Chen et al. 2006), and with their strategies separated
from the implementation process (Rhodes, 2004). As a consequence, many result in failure as
they do not meet local needs and address questions of sustainability. Different treatments are
needed if they are to consider (local) social and technical issues (Islam and Gronlund, 2007;
Rhodes, 2004). For an initiative to be effective, there must have been due consideration given
to the social and economic context in which the project is implemented (Gronlund et al.,
2005), because, “a good understanding of local needs, the best use of available resources, and
effective joining-up with local partners are a good basis from which to start” (IDEA, 2008).

5.2 ICT Infrastructure

The first requirement for making an IS project sustainable in the long-term is to make the
required technological infrastructure available in such a manner that the primary demand side
stakeholders can have equal access to it (Dada, 2005). Other key elements of the success or
failure of an IS project are: financial (flow of funds) (Dada, 2005), legislative (policy issues),
human (skills, capabilities, education, learning), data systems and institutional infrastructures
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(Othman and Rahmat, 2006). There have been many examples (e.g. b2bpricenow.com in the
Philippines) that show how a project can be successfully run and expanded over time,
primarily by being in good partnership and collaboration with public and private communities
and networks (Ndou, 2004; B2BpriceNow, 2003). Above all, strong leadership and political
commitment (Kaaya, 2006) must be there to make any initiative effective and the supply side
“should clearly understand the importance of leadership, strong and sustained commitment,
adequate training of the staff, consistent evaluation and monitoring of the performance, and
institutionalization of the initiative” (Kumar and Best 2006).

5.3 Systems and access tools design

Islam and Gronlund’s (2007) study shows that DAM’s web-based AMIS for the farmers of
Bangladesh failed because it did not address the access barriers of its main intended users.
“One of the fundamental issues associated with barriers is the ... gap between those with full
access to electronic information and those without it due to such factors as socio-economic
conditions, language barriers, physical situations, age, education, and so on” (Chipchase,
2007; Kaaya, 2006). Our survey shows that technology access barriers on the part of users
have been found broadly in three areas: Behavioural, techno- and alpha-numeric skills, and
affordability and availability of devices. Therefore, rather than depending upon the single
access channel, the designers should consider alternative solutions and multi-channel access
to services (De’, 2006; Ndou, 2004; Othman and Rahmat, 2006).

Evidence shows that many projects in Africa were not sustained because they used
English as medium of accessing content in place of considering the intended users’ native
language (Kaaya, 2006). In general, achieving the primary objectives will fail if the users do
not have the ability to use the technology and to access useful information and services
(Dada, 2005). Therefore, “multiple systems with different designs and localized objectives
would help in the overall design of systems across large populations. This would help
towards understanding diverse requirements of the people” (De’, 2006).

5.4 Promotion and motivations

Promotion of the existence of a service and motivating the people on both the supply and
demand sides are critical for realizing the objectives of a project and its widespread public
adoption (Ndou, 2004; Othman and Rahmat, 2006). Educating the targeted beneficiaries is
also part of promotion, because the “system would fail if the government did not take an
active role in educating citizens about the value” (Kamar, 2007) of an IS initiative being
undertaken.

5.5 Implementation and evaluation

“The implementation of IS and IT is more than putting the technology to use. It can be
understood as encompassing the whole diffusion process” (Furuholt and Rvik, 2006). A
proper implementation process is one of the vital, difficult and time-consuming tasks in any
IS project. Even a well-designed service system may fail if it is not implemented properly and
carefully (Blurtit, 2007; O’Brien, 2003). The implementation process involves acquisition,
testing and piloting, documentation, training, installation and conversion activities to
transform the services and make them operational for the targeted users (O’Brien, 2003). It is
generally suggested that if the concept of a project is new in nature, it should first be tested in
a small pilot tailored to a specific context (Ndou, 2004). Furthermore, it has been observed in
most of the cases in the developing countries that projects are undertaken with inadequate
preparation and thorough appraisals (Blurtit, 2007). Therefore, to make a project efficient,
productive and above all sustainable, there must be a phase of project evaluation in the
process.
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Figure 1: Rural IS implementation process (Source: current authors)

5.6 Sustainability and the proposed framework

“Most projects prove to be unsustainable in the long-run because they have not been
accompanied by, or fail to generate the broader economic and social changes that would lead
to sustainable demand for ICT resources in rural development” (Pade et al., 2006).
Sustainability is a part of the development process that addresses the need of the present
generation without compromising the needs of the future (Pade et al., 2006). It is a “key for
the effective contribution of ICT to rural development, and for that reason needs to be
understood and applied to the rural ICT project process” (Pade et al., 2006). South African
cases of rural ICT also stress the need for sustainability to ensure effectiveness and
community involvement and that it can be characterized by support from supply and demand
sides, appropriate training, demand-driven needs, local ownership, entrepreneurship
development, etc. (Pade et al., 2006). One of the biggest challenges is how to address these
issues through a suitable framework (Mathur et al, 2005) that can be replicated and
maintained in other rural environments (Pade et al., 2006). In fact, our literature survey shows
that there is so far no holistic rural IS implementation framework, although there have been
several frameworks for an e-government implementation process which indirectly address
rural IS projects. Mathur and Sagarika (2005) argue that such a model should have three sub-
frameworks: Implementation (6C model), Resource (PPP model) and Technology (ICT
architecture model). However, these three models suffer from their isolation from the total
implementation process and are not suitable when addressing any of the phases individually
instead of holistically. UNESCO (2005) in its action plan on e-government describes the need
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to define national level vision till the implementation. It also emphasizes on the infrastructure
and capacity building issues giving less importance on access barrier agenda.

Based on the above analysis and findings, a framework on rural IS implementation
process has been proposed in Figure 1. In it’s first step (starting from the top), to address the
need of those currently without ICT, there must be an understanding that people only accept
change when there is an absolute need for it or have a personal interest in it, as any attempt to
impose something (e.g. new technology) would find resistance (Smyth, 2005). The needs
analysis is followed by the goal settings. The action of the process starts with a goal that is
identified by the needs analysis of the targeted primary stakeholders so that it will satisfy the
‘objects’ (i.e. the objectives of the subjects, in common parlance). Here, for instance, the
primary goal is to improve the bargaining power of rural people, especially the farmers
(‘subjects’) by having them better informed — since they are currently deprived of easy access
to information because of socio-economic and cultural realities (corresponding to desire as
object) — via some time- and space-sensitive means (automatic operation) like mobile phones.
In the next steps, the process is directed towards testing the usefulness of the initially
presumed tools (artefacts) for the proposed system, which in this case may be websites,
mobile phones or even FM/community radios. The barrier analysis undertaken during this
step would broadly be behavioural or motivational, geared towards accepting the tool and
corresponding mode (if any), alphanumeric and technical skills and access to technology or
systems in terms of affordability and availability, which are subjected to an exploration for
transforming and matching internalities in the real world through externalization. However,
to make the situation more attuned to human activities, which is a precondition for the
acceptance of a project, the artefacts should be more human-centric and appropriate across
time and space. Therefore, the interoperability test may further be narrowed down to
checking the feasibility of the mode of access (if there is any, e.g. in case of a mobile phone,
this could be SMS, MMS, or IVR, i.e., Interactive Voice Response) to the tool finally chosen.
In our empirical study, we found that IVR, voice or call-centre based (instead of text
messaging) rural Information Services accessed by mobile phone is the most feasible tool for
ensuring the sustainable use of an IS.

Furthermore, the implementation process shows that content development is the crucial
part in terms of disseminating quality information, which is measured by time, content, form
and presentation. For instance, providing price information for all agricultural produce may
seem unnecessary; instead, farmers’ priorities should be taken into consideration and the
necessary process identified accordingly (whether push or pull) to disseminate the
information in an understandable format (e.g. Bengali in terms of native language).
Simultaneously, the policy and capacity building activities should be backed up by
maintaining all efforts, which in this case means technical and non-technical support from
governments and NGOs, mobile phone operators and other concerned stakeholders. In this
example, the non-technical support could be funding, staffing and promoting new ideas to
both supply and demand sides, and monitoring and analysing systems within the context of
development for making it self-sustaining and effective over time. As IT is a cultural entity, it
is influenced by economic and political actions and subsequently determines the likely impact
of the systems (Kvasny, 2001). Finally, it can be concluded that the ever-changing trends of
technology, with corresponding tools, may provoke the need for further analysis, which in
turn will narrow the deprivation gap and strengthen the well-being of society in the long run.

6. Conclusion

The proposed implementation process is generic in nature and needs to be tested by empirical
works. Therefore there is a scope of further research on this area in order to make it more
sustainable. The success of IS implementation in rural areas, where most of the
underprivileged people are found, requires serious effort and support by both supply and
demand sides. To maintain the success and sustainability of such IS, the community should
be involved in the design and implementation of the services to reflect the ever-changing
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needs of the people in parallel with the changing trends of technology, or it will fail. The
necessary resources must also be available for poor people to access the service. In addition,
raising awareness among poor people about the potentials of such service is another aspect of
successful and sustainable systems. Last but not least, regular monitoring and evaluation of
IS are essential to achieving the required results.
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Abstract: Mobile telephony has emerged as the new frontidreres

governments around the world are making themselmese accessible
through the remote delivery of government serviaed faster rate of data
transfer. In developing countries, the lower cobtmmbile technology as
compared to Internet has allowed for the expansfomobile government or
m-government services to the poorer segments ofptmilation. From a
literature review on m-government, including theicas strategies required
and successive practices across the world, we Hiviid parameters for a
framework for evaluation of m-government servicebhese include

Infrastructural Investment, Regulatory and Politieavironment, Awareness
andAcceptance, Security and Privacy, and Equitableeftance Using these

factors, we review the m-government initiativesselected countries both in
the West, Asia and India. This paper provides adatgd review of the
current mobile government initiatives, including:gavernment'’s facilitation

of development; the issues and challenges in Inall, finally, proposes
some strategies that can be adopted by India.

1. Introduction

Internet has enabled complete transformative clerigesocieties all over the world.
According to Warkentin et al. (2002), governmemts @mbarking on e-initiatives to improve
the process and delivery of government servicaastctions as well as communications with
citizens and businesses. They recognize the patenitiiCTs to bring about changes and
increase efficiency and effectiveness in the puddictor (Layne & Lee, 2001; Karan, 2004).
Mobile telephony, on the other hand, can reach sanghere there are infrastructure
constraints for internet service or where wiredghservice is not a viable option. Mobile
telephony has emerged as the new frontier wherergawents are making themselves more
accessible through the remote delivery of goverrinsemnvices. These are subsets of the
successful e-government strategies adopted by gowestts around the world.

What are the reasons for governments to embageguvernment initiatives? According
to Heeks (2000), there are three main factorst, e current level of expenditure on public
services do not produce the desired level of efficy and effectiveness due to wastage,
delays, mismanagement and poor organization anédgeament skills. Second, the revival of
neo-liberalistic thoughts that emphasizes the itgmme of market competition, and the need
for governments to adopt business mindsets. Thgwaernments are increasingly becoming
aware of the tremendous potential of the rapidlyetigping IT sectors. Many countries
around the world have been successfully using emuorent tactics in delivering citizen
services, feedback mechanisms, and there are gleadts of transparency and efficiency in
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the transactions and levels of satisfaction amdegcitizens. However, though Internet is
readily available in most countries, the peopleaitieer unable or unwilling to access public
services over the Internet. As Fountain (2001) edgthe technology of the Internet does not
mean the same thing to different governments amdr theople. Besides infrastructural

constrains, there are also the concerns of diditédle and issues of inequalities amongst the
people.

Hence, innovative efforts are being devised tivdekervices through cheaper and easily
accessible technology, of which the mobile systeares a great innovation. Using such
wireless technology opens up new channels wherergments can deliver services to the
citizens through a more efficient and lower cosdelqGhyasi and Kushchu, 2004; Hossan
et al., 2006). Through the review of studies donenegovernment, we are proposing the
following parameters of a framework for evaluatioh m-government servicednfra-
structural Investment, Regulatory and Political omment, Awareness and Acceptance,
Security and Privacy and equitable accepta(®andy and MacMillan, 2005; Chandrasekhar,
2007; Karan, 2004). Using these critical succes®fs, through an in-depth case study, this
study will review the m-government initiatives ielected countries in the West, Asia and
India.

2. India — A move toward mobile telephony

India is on the threshold of mobile revolution.dmrecent report, it is estimated that a large
part of India’s revenue comes from mobile data es#gcording to Pyramid Research by
2012, India will be the fourth largest market foolile data revenue in excess of USD14
billion, which is huge compared to USD 2.2 billidor all of 2007 (Pyramid Research,
2008). The government is planning to set up akhif's broadband service that encourages
a majority of Indians to get enough data servicemftheir mobile phones. Early 2008, one
of the world’s leading IT research and advisory pany, Gartner Inc., predicted that India
will have 6.9 million mobile and fixed Worldwide teroperability for Microwave Access
(WIMAX) connections by the end of 2011 (Lewis, 2008t present, most states in the
country are successfully delivering governmentitzen services through e-government
networks and are gradually using mobile channelsjoae towards m-government. It is
estimated that in the Government of India approxaiya50%—-60% of government services
can be delivered via mobile channel through the oweghnment for mobile-enabled
development (Chandrashekar, 2007). The Societ{?fomotion of e-Governance (SPeG ) a
non profit organization is also facilitating tharious government agencies and helping them
initiate mobile government projects in India. Tatejathe country has established various
successful networks includingicnet for connecting state and central Government dfice
Ernetto connect Educational and Research institutiBaginetto connect Railway networks
andAirline networkto connect the air ticket reservation and itsisess Such initiatives are
operationalized with minimum network bandwidth tesere infrastructure longevity for at
least ten to fifteen years (Ghosh & Arora, 2005).

Over the past decade India has seen a tremendous in cellular phone users. Today
companies in India see the cellular phone as arréisimg medium just like the radio,
television and the internet. In the Telecom ReguatAuthority of India (TRAI) report
released on Jan 1, 2008, Internet subscribersasedeto 9.63 million at the end of
September 2007. This means a higher proliferatibin@rnet across India and with the
wireless market grown by 13%ith an addition of 24.15 million subscribers inagier
ending September 2007, there is a substantiveaseren the mobile phone users. The net
savvy generation also increased the Broadband shesc to 2.67 million at the end of
September 2007. People are looking for higher spded better content and online
advertisements. The subscriber base for wirelesdéces has increased from 184.92 million
in June 2007 to 209.07 million in September 200femas subscriber base of wireline
service has decreased from 40.09 million in Jur@ 20 39.58 million in September 2007.
According to Kurrup (2008), it is estimated thatldag one in four Indians owns a mobile
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phone and that by 2020, every employed adult ircthetry would have one. However, it is
true that network coverage and mobile penetratierstll limited in some of the remote rural
areas (Adler and Uppal, 2008).

3. Objectives of Research and the Methodology fohe study

The objectives of this research are to examinestitzéegies of mobile usage by governments
across the world and evaluate the factors fadiigatievelopment, particularly in moving
from e-government to m-government. Through theofacidentified, and from examples
from around the world, we study India as a cash Wié challenges faced by the country and
propose a framework, which the Indian governmentiiccoconsider in their mobile
government applications. Secondly, we felt thas fiamework is a holistic roundup of the
issues surrounding the successful implementatiormegovernment initiatives that are
relevant to India. It is mooted after detailed esviof past and present research on m-
government projects around the world. Thirdly, finésnework and analysis would serve as a
reference point for most of the developing natidns their adaptation and use in
implementing m-services.

A case study method was used (Reinard, 2001; Wimand Dominick, 2006). The
framework was developed from the literature reveassoss the countries around the world.
Sandy and MacMillan (2005) on examining the avadabterature on m-government
conclude that there are six factors critical to amgovernment success. These include: Cost,
Business re-engineering, Education, Acceptanceurgcand Access. Further studies in
other countries added to the factors that infludribe success of m-services and the study
was built on the framework of five factors; seeab@f. also Welch and Wong, 2001; Trimi
and Hong, 2008; Shin, 2007; Kushchu and Kuscu, 28@4dy and MacMillan, 2005; Gupta,
Dasgupta and Gupta, 2008). The framework with the flactors will be applied to analyze
the m-government initiatives in India.

4. E-Government to M-Government

What is the difference between electronic goverrtmésgovernment) and mobile
government (m-government)? Simply put, mobile goweent is one of the manifestations of
electronic-government. It also appears as the alataove from the e-government efforts,
where citizen services are being delivered thrahghcomputer networks building epistemic
societies and easing the lives of individuals patéirly among the people in rural areas
(Hossan et al., 2006; Karan, 2004). According te&#k (2003), m-government is a subset
of e-government but with the unique feature ofwailig freedom of mobile access to services
and information at any time and from any placegokés beyond just provision of information
via mobile phones to the citizens, but includeseremmplex utilization of all wireless-based
devices and platforms including mobile phones, PBAd the ubiquitous Blackberry.

Governments in Asia are beginning to see the d@gjains in using mobile government
applications. According to Business News & Techggldlews (2008), global mobile phone
subscribers were 3.1 billion in 2007 and are exgktd reach 4.5 billion in 2012. In Asia, the
industrialized countries, such as Japan, South &df®ng Kong, Taiwan, and Singapore,
have some of the highest penetration rates of mgiibnes in the world, and every country
in the region has mobile telephone usage exceddiegnet use. This gap is in fact even
more pronounced in developing countries. With @ mobile services, poor economies are
also able to reap the benefits of mobile commuiunatechnologies as governments are able
to tap on the mobile channel to communicate wite theople. For example, in the
Philippines, more than half the government depamntmeise mobile channels to deliver
services to the citizens (Smith, 2005).

According to ZaleSak (2003), government's mobiéevices contribute in two general
ways. First, mobile services allow for the easydsem of information to citizens through
Short Message Services (SMS) directly to their heophones. The second way is almost
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transparent to the citizens as it involves theastiging of government processes and
making them easily available to the citizens. Fevedoping countries, with limited ICT or
Internet penetration, mobile services present éstarg opportunities for the government in
both investment and technological points of view this does not require extensive
infrastructure or hardware, and, equally importdhg issue of training in the use of this
technology is circumvented as it is easy to mamagleile phones.

5. M-Government Applications, Strategies and Bestiactices

In this section, we will discuss some of the m-gaweent applications around the world, and
specifically in Asia, learning from their successasd challenges of the various m-
government applications within these countries. tHo# assumptions of most m-government
initiatives is grounded largely within the powerekriedge framework linking technology to
development and the need for the undeveloped togalech-up with the developed. This is
essentially the essence of modernization theorlgeRLe et al., eds., 2000).

This paper does not seek to critique the procésscbnological development per se as
there are indeed many positive contributions ths wvarious electronic and mobile
government initiatives have brought to people. Battve want to understand the factors that
contribute to the success of such initiatives aisdu$s how that could be applied to India’s
emerging m-government initiatives.

5.1. Infrastructural Investment

For developing countries, one of the main hurdregumping into the bandwagon of m-
government is perhaps the cost of infrastructureld@ment. Managing this factor is indeed
critical for the success and failure of any m-goweent project. Granted that not all e-
government or m-government initiatives entail hugencial investments, most of the
projects do require a certain portion of the natidrudget. Researchers such as Rahul and
Sen (2004) have shown that with the appropriatenbes model, these projects can be
successful and self-sustaining. To move forward gaxther more private sector support and
participation, it is proposed that the governmenttage on the advantages of public private
partnership (PPP) to move towards providing matglevices to its citizens.

To date, though the Indian government is portragsda main driver of infocom
development in India, it is unfortunately unablemotivate many private operators to join in
the broadband bandwagon. This is largely due toldlae PC penetration in the country
resulting in low demand for broadband usage. ThabhghPC penetration rate is very low in
India, the mobile penetration rate is extremelyhhi§ccording to a report published by Paul
Budde Communication Pty Ltd (2007), a research @mpthe Ministry of Communications
and Information Technology (MCIT) of India is tatijgy 250 million telephone subscribers
by end-2007 and 500 million by 2010. The governnmecbgnizes the great potential of
telecommunication industry in helping the countoy move forward. Besides telephone
subscribership, the country is also seeing a mahiégket boom, with annual growth rate
approaching 90 percent in 2007. Overall, Indiehwittal revenue of US 22.4 billion in 2006
for the telecommunication market (ibid.) is an gation that there is much room for the
private sectors to come in and play a pivotal tofgether with the government in developing
m-government initiatives.

Public Private Partnership (PPP)

Hall and Soskice (2001) suggest that one of thenrparposes of privatization of public
services is to establish a possible comparativearsidge though cost effectiveness.
Governments are increasingly working with the prevsector to jointly develop the required
infrastructure and the subsequent managementiohnatde technology services. M-Taiwan
is an example of théBuild and Operaté model where PPP allows the government to invest
only a minimal sum to get the required infrastroetand the subsequent maintenance and
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delivery of services. The entry of the private se@ncourages efficiency and value-added
services with profits as a strong motivator. Itaswin-win situation for all parties —
government will be able to deliver the requiredvisss; the private companies are able to
generate profit and the citizens are able to gaitemmobility and access to information and
services.

There are similar costs sharing initiatives ingaipore where industry players have been
playing active roles in many government's IT prégecThe Infocomm Development
Authority (IDA) of Singapore reported that in 2008hout S$730 million worth of ICT
tenders were called with a total of S$2.12 billmymmitted on 654 contracts. Overall, the
Singapore government will be spending a total df. % billion (US$833 million) from 2008
to 2009 on new infocomm projects. One of the manbitdous projects is that the country
will be building a broadband network to deliver higpeed connectivity to all homes as well
as offer wireless broadband network throughout &oge. Though the IDA is overseeing the
project, the network rolling out is executed throwgPPP. This move will not only create the
required public service broadband network at a mechuced cost to the government, but
will also spur the growth of the related sectorshsas broadcasting and digital media.

One of the recent PPP project in India as annalimte2008, is ab2-billion PPP to
provide broadband and internet connectivity in é&slrural areas. $1.5 billion for the project
would be generated from the private sector and hhknce would be funded from
government sources. It is felt that the conce@PP is important for the Indian government
to further develop the mobile technology in the moy, including broadband and mobile
communication especially in the rural areas, ag theneed private sector’s contribution to
bring the country to the next level of m-government

Common Service Centers

The Common Services Centers (CSC) are part of'mbiational e-Governance Plan (NeGP)
developed by the government in 2006 to launch eeg@mance nation-wide. CSCs promise to
deliver cost effective and high quality video, wiznd data on education, health, government
services as well as entertainment to the end usmsortantly, such centers are able to
introduce web-enabled government services to thal rareas of India such as service
application forms, payment services and certifiealthe CSC scheme is a good example of
how the private sector can become a partner ofjttvernment in the development of the
rural sections. As discussed earlier, PPP is devigiition when implementing m-government
services. Under the PPP model of CSC, there arertly three-tier structure where the first
tier is the Village Level Entrepreneur (VLE); thecend tier is the Service Center Agency
(SCA) which takes care of around 500 to 1000 CS@kfmally at the top of the structure
will be the State Designated Agency (SDA) whicts&dected by the State government to
oversee the implementation of the scheme at the Isteel.

Drivers of Growth for Mobile Services

Mobile Device penetration— one of the key drivers for the growth of m-gawaent in India

is the high level of mobile penetration in the coyn As discussed above, mobile
subscribership will reach 500 million by 2010. A#hwother developing countries, India’s
rural residents often perceive mobile phones aal@able resource and are inclined to share
its usage with family members and even friendsoatast at all. According to a LIRNEasia
(2007) study, 80 percent of poor Indian househaid&hich at least one member owns a
mobile phone, close to half of them share theirngsowith family members and even non-
family members.

Mobile Internet Services —One of the key to the success of m-government és th
implementation of services that are relevant arefuligor the needs of the end-users. These
services are sometimes called hybrid services. siicd example is the DakNet service by
United Villages, Inc. to bring Internet connectib isolated rural villages in India. Villages
are fitted with WiFi kiosks that villages can use dearch for jobs and even make travel
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arrangements. The implementation process is cuseahto suit the localized needs of the
people. There are many mobile access points (MR&h are small base stations mounted
on buses or motorcycles. When these vehicles pasagh the villages, the kiosks, which
have been storing information from the user’s oéli will connect to the MAPs and the
messages will be uploaded and downloaded accoydiAglthe routes that are plied by these
vehicles are mostly through the villages, most mgss are delivered with 6 hours. DakNet
hopes to expand to more than 50,000 villages by 201

Mobile Payment models— One of the promising services for mobile-pharigatives is
m-commerce. M-commerce would be important to Ind&in the country, as a small
percentage of the population currently has a backunt. Some of the banks in India have
already introduced mobile banking to their custané&ior example, ICICI Bank and ABN
Amro Bank have services where customers can chembuat balances, transfer funds and
even pay bills. Telcoms such as Airtel has alsaneaed with VISA and the banks to
promote mobile bill payment and prepaid phone tppservices. Subscribers can also pay for
movie tickets, sporting events with their phonesl|({Br, 2006).

5.2. Regulatory and Political Environment

Levels of Government

Political stability and a favorable regulatory ewviment to facilitate m-government
initiatives are some of the most important concefos effective functioning. The
constitutional division of the government function India is very much like that of the
federal government system of the United Statess Hasically divided into three levels —
Central government level, State level and Municipegél. One area where mobile technology
is deemed important in India is perhaps its contiim towards the democratization of access
to government services. With the digitization ofommation and the convergence of
technology, citizens are able to gain easy acaeggovernment information at all levels.
Hence a crucial issue for India would be close eoafion and collaborations amongst the
various levels of government which will harmonikeit joint efforts.

Policy Development

In India, the government began to realize the ingyme of developing the telecom industry
and decided to revisit its telecom policy and i®9%et up the National Telecom Policy,
which separated the licensing and service provisias a precursor to corporatizing.
Subsequently, in the early part of 2001, the IndEpup of Ministers (GoM), chaired by
Finance Minister Yashwant Sinha, formally approvéde draft of the nation’s
Communication Convergence Bill (CCB). Perhaps tlstnsignificant component of the bill
is its creation of the Communications Commissioindfa (CCl), which would act as a super
regulator overseeing telecommunications, broadaasd, information technology (Menon,
2004). These policies have helped India to engag®etitively in the information highway
market. With strong centralized government andagyaupport, the Indian mobile market has
moved from a duopoly market structure to a competinarket with the current four service
providers in the market providing mobile servicesi¢e and data).

In India, based on the targeted audience, thexenaw wide arrays of terrestrial and
satellite based solutions to choose from for thwise providers. For example, leading
Internet service providers such as Sify, BSNL, Rvddetworks, and Dishnet Wireless have
setup Wi-Fi networks in airports, coffee shops, atlder locations in metropolitan areas
allowing for mobile services via telecommunicatidevices. In Mysore, India, WiFyNet has
installed a city-wide Wi-Fi network of 130 squarm.kin the Pune municipality, the state
government has partnered with Intel and developeityawide Wi-Fi network of 400km
square. Such partnership with governmental andcypdupport can create community
wireless networks that can help the country repreesults.
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5.3. Awareness and Acceptance

At the Division of Public Administration & Knowledg Management (DPADM) of the
United Nations, there are often requests for supfpom the UN member states for their
effort in programmes to raise awareness as well education and training in m-government
initiatives for development (e-government developmén Africa: Progress Made and
Challenges Ahead, 2008). Once the required infrestres are in place, the next step will be
to look towards creating awareness and fosterigg@ance amongst the citizens as well as
the various government departments. This wouldigheincreasing mobile wireless literacy;
developing the relevant skills through trainingthe various agencies and departments, as
well as redefining the various governments’ produad services for implementation in the
mobile arena Any e-government or m-government initiative woulé pointless if the
acceptance rate by the citizens is low. Procescjmation by citizens is crucial for the
success of m-government programmes. The variousrgment agencies need to coordinate
the diffusion of the necessary information and isew to the mobile platform. The high
mobile penetration rate will facilitate a high Iée¢ acceptance amongst the citizens.

Appropriate training and induction is essentia¢ébtsure minimal disruption to services or
cause unnecessary stress for both the agencidsedvand the users. In the Southern Indian
state of Karnataka, land records have been compedeand there are also applications for
monitoring activities covering developmental pragraes, addressing public grievances and
disaster management. There is also a VSAT baseunaaication network that supports
real-time data applications for power generatiod drstribution. For these changes to be
implemented successfully there needs to be proigesemination of information as well as
educating the workforce about the potential besefind training is a must to ensure a
smooth transition (Ghosh & Arora, 2005).

In India, with its diverse land areas and variadidn social and economic status of its
people, acceptance of any new e-government or rargowent initiative is crucial for its
success. In Madhya Pradesh, @yandootproject was welcomed in the drought-prone area
as it provided the villagers with vital governmémformation and documents such as income
and residence certificates. Project FRIENDS (Fastiable, Instant, Effective, Network for
Disbursement of Services) in the Kerala State dfdms well-received as it gives the people
the convenience to process bill payments in onalleentre. At the same centre, the
AKSHAYA project provides diverse information andvgonment services that local people
can access. These two initiatives are very wekiked by the people as they have helped to
develop social networks and generate entrepreneactdvities that, in turn, increase the
productivity of the local people (Zambrano and Darali, 2005).

In Bangladesh, a survey by Hossan, Habib and Kusk2006) to understaretCitizens
Service Applicatiorsystem found that more than two thirds of the goveent officials were
not clear about the government’s initiatives, imdiieg that there is a lack of coordinated
briefing within the various government departmefst future m-government strategies to
work, then training of officials, managing inforr@at and instant feedback systems would be
essential for disseminating such services.

5.4. Security and Privacy

Security and privacy concerns are perhaps the mgsbrtant considerations for both the
government as well as the citizens in any m-govemtnprojects. There needs to thata
integrity particularly in relation to loss and theft as wels transaction auditand
transparency There should also be secure storage of data.ri§ecssues are of special
concern for policing work, which is a highly netwed activity. A mobile network must be
highly secured in order to enhance police efficjerla New South Wales, Australia, the
NSW Department of Health maintains a high levelsgstem security as they are sending
health warning messages as well as health-checldens to its citizens’ mobile phones
(Al-khamayseh et. al., 2006). In the United Statiles,Virginia state was the first to launch a
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wireless state portal My Mobile Virginid that allows government services to be accessed
via wireless and mobile devices. According to Mg@904) the Virginia m-government
system is protected by encryption and subscripteguirements to prevent any possible
tampering and the mobile services are protectedhley same security measures as the
Virginia government portal, hence generating teust acceptance from the citizens.

According to Chang and Kannan, (2002) mobile tetdgies are more susceptible to
security breaches as the devices are easily séwldrhave relatively weak built-in security
measures. There are three main areas of securibewts for mobile technology retwork
infrastructure, software applications and devicelpems.Other researchers such as Mitra
(2004) propose that factors includind skills, system securityas well as network
acceptabilityare crucial for e-government or m-government go#ictivities.

Examples from around the world have shown the mapee and problems of security
and privacy to both the government and citizenghtnPhilippines, the success of the Text
2920 project where crimes can be reported with S#S hindered by the lack of public trust
for the security and privacy of the people. Thezeiis are concerned that their particulars are
not secure and will be leaked out if they were &kena report (Alampay, 2002). In Kenya,
the M-PESA project would not have been a succefiifusers are not confident that their
money is secure in the system as the M-PESA systiws the user to use their mobile
phones like a bank account, where they can credér taccount at their local
telecommunication provider, and then use it to feetya wide range of services without the
need to use cash (From e-Government to m-Governeay).

In India, the Information Technology Act which cannto effect in 2000 allows for
official documents to be authenticated with digganatures and also provides for various
security measures for digital signatures.

5.5 Equitable Access

Equitable access to information is one of the nwitsl principles in the emerging global
information economy. In countries around the worlith the rise of mobile technologies,
there is an increase in the number of servicesgbdeveloped that cater to the localized
needs of the people. Ideally, the interface musalile to adapt and cater or facilitate the
needs of the various socio-economic groups. Getliferences, illiteracy, poverty and urban
rural divides have been some of the causes ofatliditide (Luca and Sylla, 2003; Mathison,
2003). Some researchers, e.g. Lee, Tan and Trigfi6)2 have argued that m-government
initiatives can help to bridge the digital dividaused by uneven distribution of internet
connectivity, especially in developing countries.

In China, the 150 million mobile phone owners camw send SMS to the officials of the
National People’s Congress. In the Philippinesf bithe cabinet agencies have SMS-based
services that allow citizens to ask for information to comment and complain about
government officials and services. In the UK, thentlon police has a service that sends
alerts to businesses in London about security thireecluding bomb alerts and other attacks.
At the height of the SARS incident, the Hong Kormygrnment sent a blanket text message
to six million mobile phones in a bid to allay fedrom rumors about the disease (From e-
Government to m-Government, 2007).

In the city of Turino, Italy, the government hashched an m-government initiative,
BluTo, which uses Bluetooth technology to provide inhetenated content to citizens and
tourists. As the Bluetooth technology is based bartsrange connectivity, it is able to
provide data transfer at zero cost; the public adstration of the city feels that it is an
important and useful technology to overcome theceom of digital divide as all individuals
with a mobile Bluetooth device will be able to rieee useful information and services
(Carcillo, Marcellin and Tringale, 2006). Likewisi the city of Mexico, there exists an
intelligent city project,Digital Tlalpan that incorporates electronic services through teobi
technologies linking the government departments, uhiversities, hospitals and the private
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sectors. One expected outcome of this initiativeoibridge the digital divide between the
people through the creation of digital communitptees.

6. Discussion and Conclusions

M-government is the new emerging system of delhgegitizen services and a subset of e-
government. The latter is a platform where infolioraaind communication technologies are
used to enhance public sector services or thealgliof the government services. When m-
government initiatives come into force, the switshto a platform that focuses on wireless
technologies such as mobile phones, laptops andsPb#t are connected to Local Area
Network (LANs) making services available anytimedamalmost anywhere to both
government officials and citizens.

Through this paper, we have attempted to sievaugir the huge amount of research that
has been done on ICTs and e-government as wefleasmerging researches that are being
done on m-government to identify some factors whighfeel will impact the success of an
m-government project. We identified five factordnfrastructural InvestmentRegulatory
and Political environment, Awareness and Acceptance, SecurityPandcy and Equitable
AccessThrough a preliminary review of some of the prageatound the world and in India,
it is proposed that in order for India and any douto successfully implement a full-fledged
m-government platform with a plethora of public\éees, the following issues based on the
five factors need to be addressed.

First, the domestic telecommunication device mactufing industry will need to keep
up with the demand in the services sector, as thaority of the demand for
telecommunication equipment and technologies iseotly met through foreign imports.
According to a World Bank report in 2006, thereaisiuge untapped market in the Indian
mobile sector with the country’s three key growthvers in telecommunication: a)
competitionwhich has ensured that India currently has ona@iowest tariffs in the world;
b) effective regulatom the form of TRAI, an effective and trusted ipéadent regulator; and
¢) market potentiabs India positioned to take over China as the ted&com sector boom
with the falling tariffs resulting in increased gsdevels.

Second, related to the infrastructural developmerihe extension of telecom services to
the rural areas of India to aid in developmentajgmts. As proposed in the earlier section, a
public private partnership (PPP) may be the maablei option for the country. Given the
uncertainties involved in undertaking such largalesdnvestment, more cohesive business
models with co-sharing of risk and greater intérloetween the private sector investors, and
the government would be more desirable. We fed ithiss a win-win situation with the
government and the operator sharing the cost dflibgi the required infrastructures. As
Gupta and Jana (2003) conclude, India is laggirtgnidedue to poor infrastructure and the
corresponding slow response to the emerging cybléure.

Third, India still lacks a robust framework fortdgrotection and ensuring the privacy of
the users. As Gupta and Jana (2003) suggest, Williaeed time to catch up with the big
cities such as New York, which has had huge investrand much more lead time to build
up a system that protects the citizens' informatfoom unauthorized access, damage,
modification or disclosure.

Four, the adoption of an m-government platformsdpeesent India with the opportunity
to bridge the gap between the haves and have-rtbeioountry. As Singh and Sahu (2008)
suggest, mobile phones distribution, unlike compytes not restricted to those with higher
socio economic status. The mobile phone penetratidmdia is much higher than its internet
penetration rate. Moving to a mobile platform maythe right direction for India in the bid
to bridge the digital divide. Already the changes @pparent as the mobile systems are being
used extensively for commercial purposes, as Isdiare being targeted by local and
transnational companies for promoting productsserdices

Finally, if privacy, security and control measurase put in place through various
hardware mechanisms, m-government services wilkatlyreenhance efficiency of the
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government sectors, greater government — citizeterface, political participation,
transparency, reduction in mediating and explatatty middle men and corruption, which
are already being felt through the e-governmesmtesgies in India and other Asian countries
(Chand, 2006; Ghosh, 2003; Karan, 2004). Therefarepnclusion, though India is still at
the initial stage of most of its m-government petge it certainly has the potential to adapt
the ways the country can leverage on the emergiongilentechnologies to enhance the
quantity and quality of its public services.
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Africa is the fastest growing mobile phone markethe world. Mobile phone subscribers
have risen to more than 200 millions. The role abite phones is however still limited by
the number and scope of available mobile phoneiegijmns — in particular applications
specific to the needs of the African market.

An important question to be asked is: Who will depethe mobile phone applications
that will have a social impact on the populatiohé&\Bica? We believe that African students
will play a crucial role but need to be preparedprapriately as software
developers/engineers and entrepreneurs to be aitotkis promising field. There are
currently very few initiatives that focus on expugiAfrican students to mobile technologies
and most of them target English-speaking coun{ees, EPROM http://eprom.mit.edu).

The University of Thiés and the National CouncilNggro Women (NCNW) in Senegal
(a francophone country) and Pace University anchys®®rook University in the US are
currently collaborating together to enable undetgede computer science students of the
University of Thies to work together on the devehemt of mobile phone applications that
will empower women owning traditional businesseSenegal. In parallel, the students will
be educated on the potential and procedures fatioge start-ups to commercialize their
products.

A model called ICTESen (Information and CommuniatiTechnologies Entrepreneur-
ship for Senegal) was established to support theaks. It is based on:

1. Creating a community of students, faculty, praotiérs and local associations.

2. Providing the students with skills for mobile ajgglion development and
entrepreneurship.

3. Applying the acquired knowledge to work on “reabjects” for “real clients” to develop
“real solutions”.

4. Deploying the solutions to trained clients.

5. Transferring the acquired skills to the creatiorstairt-ups.

The ICTESen model will be implemented at a bootcahmt will take place at the
University of Thiés in January 2009. During the twamp, the students will develop mobile
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phone applications for seven women, the “real tdierwho work in the art, craft, textile and
fishery sectors and are incubated by NCNW. Thus,ithovative aspect of our approach is
that it focuses on having Senegalese students afevelobile phone applications for
Senegalese businesses and making a social imp#wtiinocal communities. The needs of
the women were assessed in July 2008. The mobimeplsoftware that are considered
crucial by the women are accounting software thatild permit them to control their sales
and spending and make them distinguish private fouginess spending. One association
was interested in educational mobile games for gathildren.

To increase the chance of having mobile phone egdins successfully deployed in
Senegal, students from Stony Brook University amerently developing mobile phone
applications that will help students in Senegalehenore concrete ideas and a starting point
for their own applications. Additionally, to ensucemmercial quality for the developed
applications, students will iteratively improve ithprototypes during and after the bootcamp
with feedback from stakeholders (e.g., clients)ntoes (e.g., industry leaders) and peers
(e.g., students in Senegal and the USA). The maibiteme applications will be deployed on
phones that will be provided to the women. Studevilistrain the women such that they can
use the mobile phone software efficiently. The pption of the usefulness of the mobile
phone applications and their impact on the impreemmof the lives and businesses of the
women will be evaluated through interviews.

This poster presents the project, the ICTESen mdldelneeds of the women in terms of
mobile phone applications, and examples of mobhlieng applications to be developed
during the bootcamp.
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1. Introduction

During the M4D Conference, IT46 demonstrated thesfhnologies where we have been
involved in the last two years:

e Media Sprinkler: The Media Sprinkler is a GSM telephony gatewst bridges
services of the global mobile network (GSM) witle thternet (IP). The main goal of the
system is to provide a flexible architecture thelpk to develop innovative applications
that require the use of mobile phones and shorsagesservices (SMS).

* Cdliax Asterisk: The latest addition to the Media Sprinkler idli@e and Skypiax, two
new communication channels that provide a low-aosess to the GSM and Skype
networks. IT46 has integrated the open source dfié@ovanni Maruzzelli, an Italian
open source developer with experience in applygeyrology in challenging areas.

* Freetelephony project: The free telephony project provides free haréwd@signs for
telephone systems. Both the hardware and the s@ftava open. You are free to copy,
modify and re-use the hardware designs.

This paper focuses on the Media Sprinkler in teohsts technology, functionality and
possible applications.

2. TheMedia Sprinkler

TheMedia Sprinkler is a GSM telephony gateway that bridges servi€égesenglobal mobile
network (GSM) with the Internet (IP). The main gadlthe system is to provide a flexible
architecture that helps to develop innovative agpilons based on mobile phones and short
message services (SMS).

Apart from being able to handle SMSs, the sprinklso acts as a complex audio mixer,
capable of routing GSM calls to the traditional pbonetwork or linking calls between
different GSM operators. What makes the sprinktgaetive is its portability which enables
the possibility of deploying a SMS server withdoe need of being directly connected to the
operator’s wired network.

In a nutshell, the Media Sprinkler integrates isimgle unit, a connection to the GSM
(mobile telephony), the PSTN (fix telephony) anchi®work (Internet).

3. What can be donewith the Media Sprinkler?

The sprinkler provides a simple way to develop new applicatidmding to the programmer
the more complex aspects of dealing with Intermet &SM calls. The possibilities are
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endless as the platform can easily be adaptednaliihiirs to implement any new service. For
example, the platform allows:

e The creation of new information services via vaiceSMS, suitable for campaigns,
media coverage, password reminders, etc.

e The interconnection of GSM phone calls betweerectffit operators.

e Torecord and play pre-recorded messages fromcaanyt voice media.

¢ To publish SMS content into the Internet (web, piRiitter, etc.).

4. History

The first version of the system was known as theSSB2 (GSM SMS gateway). It was
designed in 2007 as part of the communication @iatffor Drumnet in Nairob, Kenya. The
development of the GSM gateway was founded by riteriational Development Research
Centre of Canada.

The system was deployed as part of the Drumngéatine, a project of PRIDE Africa
that is building agricultural and financial sengagsing SMSs. The first release of the system
(February 2008) provided a simple and flexible rifstee to send and receive SMS via two
Kenyan providers, Celtel and Safaricom.

As a result of that experience, a second versidheoprototype has been developed. The
Media Sprinkler of September 2008 adds new funetites to the previous version. The
system now has the possibility of (1) sending b8MS, (2) forwarding SMSs to web
services such abwitter and (3) interconnecting scheduled phone callsnio @e-recorded
content (playback).

5. Technology

The media gateway is the result of integrating sv@pen source projects into a low-power
platform that includes the VoiSmart VGSM PCI calthe core software of the unit runs
GNU/Linux (Debian etch 4.0), asterisk 1.4.x (opevurse PBX) and vstuff 1.0 (vgsm
channel driver).

Applications that want to make use of the GSM isexy can interface directly with the
unit by means of the Asterisk Manager API or ao$étigh level PHP5 libraries.
6. Sample applications

As a proof of concept and in order to illustrate flexibility of the platform and how quickly
we can develop new applications, we have writteataf sample applications.

1. SVISbulk scheduler

The application allows scheduling distributionbotk-SMS to a selection of phone numbers.

2. Incoming SMSto Email/Twitter

The application allows the processing of incomindSSand the posting of the content to a
third party Internet site such as Twitter.

3. Automatic GSM call forwarder with playback

The application allows scheduling calls and plajizg a pre-recorded message

4. Phone number harvester
The application allows identifying active GSM nuenb and tracking their status.
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7. Functionality

The Media Sprinkler has all the functionality of the asterisk openrseuPBX plus all the
possibilities that emerge from connecting the mé¢rand/or the PSTN (traditional phone
system) to the GSM network.
Current features include:
* Sending and receiving SMS
e UTF8 Support
« Processing of incoming SMS
e SMS to Twitter Gateway
¢ GSM call forwarding to PSTN, GSM or IP networks
* Playback services
* SMS load balancing by means of huntgroups
e Autonomous deployment (no need of direct wired ection to a GSM SMPP/HTTP
gateway)
e Low power (<20 Watts)
e Extension of GSM coverage (~30 Km)
e Call privacy and call identification privacy

Features under development include:
e GSM call forwarding to Skype, Gtalk, etc.
* GSM and SMS billing system
Acknowledgement
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The study aims to explore the economic and sotiahges in low-literacy and low-income
populations in India, brought about by the intrathre of a relatively new communication
technology — the mobile phone.

Modern communication technologies have been dpeelcand essentially tailored to
fulfil the needs of the high-income, literate pame that is characteristic of developed
countries.

My contention is that low-income populations inettprocess of adapting this
communication technology have made it an integaal of their identity.

An ethnographic study, which includes in-deptteimiews and participant observation of
mobile phone usage, rituals and patterns, bothooiak and economic spheres in rural
populations is my planned method of research. Arairistorical study of the mobile phone
industry in India, along with probable materialthre form of focus group data and group
discussions, will also add to this.

My idea rests on several observations:

* A majority of low-income, low-literacy populatiotave a fluid and temporary identity. They lack
any form of permanent identification and are urtterradar of governmental and institutional
surveillance. For a migrant population, the mopt@ne could be an integral part of constructing
identity.

* The so-called ‘emerging market’ has circumventetitelogical, physical, educational, amongst
other barriers to creatively use mobile phonesldtiuhemselves. The mobile phone’s varied
adaptations are many — whether as a tool to at@essng, increase profits, or in instances of
community ownership of a mobile phone, or illitergeople using the mobile phone [1], [2], [3].
The huge second-hand markets for mobile phonesirtbeganised mobile repair industry, are all
instances of this localised usage which do not Widkspread discussion in the concepts of
‘emerging markets’.

« This interesting aspect of “vernacular globalizatip4] has low-income and rural populations
engaging with a global, modern communication tetdmyg to construct an “alternative social
imaginary” [5] through their non-traditional usesdeadaptations of it.
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2Td: +256 752503147, hagafrank@cit.mak.ac.ug

Abstract: In this paper we describe an application for datflection on
mobile phones. We present our Epihandy mobile epptin from a user
perspective and then explain some underlying cdecapd details. Main
features include a user interface optimized for ilrophones to enable data
collection.

1. Introduction

We describe our application from a user’s perspecttEpihandy mobile is divided into two
parts, namely the mobile device application ands#ever application. The mobile device
application runs on Java enabled mobile phonesiimgron cldc 1.0 and midp 2.0, and the
server application runs on desktop computers.

2. Epihandy Main Menu

After starting our program, the main menu is digpth giving the user a number of options
to choose from as shown in Figure 1.

=+ EpiHandy

Select Study
Select Form.
Download Study List

Download Forms
Upload Data
Set’ﬁngs
Logout
Exit 0K
Figure 1. Main Menu

The various items are explained in the followingagsaphs.

Select Study: Selects a study from a list. A stigdp collection of related forms. The
selected study is the one used when downloadingsioor selecting forms for data entry.
Examples could be Malaria Study, Tuberculosis Stetly.

Select Form: To display a list of forms for théeséed study, you will be able to select a
particular from for data entry.

Download Study List: Downloads a list of studieenfi the server. This function will
download information about available studies onstever (this option will not download the
actual forms for the study). A user will then beleabo select a study of interest and
subsequently download only those forms that retatestudy of interest.
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Download Forms: Downloads a list of forms for &ested study from the server.

Upload Data: Sends data to the server using tleeted connection type. This uploads
data entered for all studies loaded on the device.

Settings: To set the connection type and othelicgtipns properties.

Logout: To end a user session. Logout can be tesssditch users without quitting the
application.

When the main menu is displayed, the user catsglet to close the application.

2. Usage

When running the application for the first timeuywill be required to enter a username and
password. If no users are downloaded from the sema will be able to log in with
username user and blank password. These are used edmnecting to the server for
downloading form definitions. (Access to the devilmes not mean access to the server as
this requires a valid username and password).

When downloading form definitions, a list of validers will also be downloaded. When
connecting to the server for the first time, youl Wwe required to choose a connection type
(HTTP, Data Cable, SMS, Bluetooth, or File). Thidl we saved as the default connection
type.

This connection type can be changed by selectiagSettings menu and then choosing
the appropriate Connection item.

Using Epihandy Mobile requires a user to:

« Download a list of studies. (Download Study Lisgm item.

e Select a study from the menu items.

* Download forms for the Study. (Use Download Fornehmitem).

» Enter data to Forms. Only one form can be useddta entry at a time
¢ Upload captured data to the server. (Use Upload Degnu item).

Epihandy Mobile was created with off-line mode daifies with data being stored on the
phone until a connection to a server is availabtespload.
3. Data Entry

When the user chooses the Select Form item in €igura list of available forms, in the
selected study, will be displayed as shown in Ed(g).

=+ Form List- EpiHandy

Test Form

Harriet in Mbale Regional Hos
James in Mbale Regional Hospital

Figure 2. (a) Select Form Figure 2. (b) List of Collected Data

The user selects the form he/she wishes to captate for. A list of previously collected
data, if any, for the selected form will be dism@eyas in Figure 2 (b).
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For a selected form, there is a submenu with optfor New or Delete data (Figure 2c).
When selecting existing data items the data forri bé displayed (Figure 2d). This
record/item can now be edited.

=+ New Patient- Data List- EpiHandy o # EpiHandy {New Patient}
Harriet in Mbale Regional Hospital
James in Mbale Regional Hospital Prefix:

Family Name: {Mary}

Given Name: {Musoke]

} Middle Name:

Delete Sex: [Female]

Figure 2. (c) Submenu for New/Delete Data Figure 2. (d) Display Existing Data

When a form is opened, the form questions willeggpwith data, if any, at the end of
each question text. The user can edit an answéret@uestion by just selecting it, which
opens up an editor appropriate for the questiog. &ditor for dates will be different from
that of numeric inputs, single-select inputs (sastMr, Mrs) or multiple-select questions (see
examples in Figures 3-5).

Figure 3. Date Editor Figure 4. Single Select Editor

3TC
ABICAVIR

TRUVADA
AZT

Figure 5. Multiple Select Editor

If a form has more than one page, users scroldmi the pages by using Next Page and
Previous Page items in a submenu. Users can €aecel to close the form without saving.

Proceedings of M4D 2008, Karlstad University, Sveden — 161



4.

User settings

Epihandy Mobile allows the user to customize Gdrgettings and Connection Type.

UnderGeneral Settingsthere are two options:

Single Question Edit: Tick this to display one question at a time oa phone screen
during data entry. If unchecked, Epihandy mobilk eisplay more than one question
during data entry.

Background Save: Tick this to automatically save data, in the lgaockind, as you fill
forms. This guards against data loss in the eviesidden application failure, e.g., if the
phone battery runs out.

The Connection Type menu specifies the methodbhection to the server. Available

connection settings are the following:

5.

HTTP: To connect to the server over GPRS or WiFi. Ad/BIRL of the server is
needed, e.g., http://localhost:8080/openmrs/moduid&/xforms/xformDownload.
Bluetooth: To connect to server using Bluetooth, one witahéo specify the Bluetooth
address on which the server is listening.

Data Cable: When using a data cable to connect to the server.

SMS: To send data to server as SMS, the user will ieesdpply the number of the
modem that the server is connected to.

File To save data as files on, say, the phone’s megeny and then transferring them
manually to the server.

Server Application

This is the application the mobile device applimatconnects to on the server so that it can
download forms and upload data. The services drate provided here are Bluetooth, SMS
and HTTP. A dropdown list provides available seggithat a user can choose to start or stop.

For one to use these services, the server mabhinéo have the necessary hardware to

support the service e.g. for Bluetooth, the semachine has to have Bluetooth hardware to
support the service this applies to SMS and HTTRels

References

[1] http://www.epihandy.org/index.php/EpiHandyMabil
[2] http://code.google.com/p/epihandymobile
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WPSS: Wireless Patient Surveillance
System using Zigbee standards
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Qahtani, and Eman al-Sulati
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The goal of this project is to design and impleneemtireless sensing system for monitoring
patient state heart rate and provide patient clibaishelp track the patient well-being and
produce alerts and notifications for patient catievents. This is advanced technology, but it
will be helpful not only in industrialised countsidout also in regions of the world where
hospitals do not have a wired data communicatifmrastructure.

By the WPSS system, we present a proof-of-conoéplvireless patient monitoring
system. The system measures the patient heartl sigdaperforms three major processing
stages including analogue to digital conversiorarhéeat detection, and communicating
patient heart information between the sensors ladhost central system. The WPSS system
leverages the ZigBee emerging standards for contation between the sensors and the
host central system. The host provides a userfateito display patient charts and provides
alerts and notifications representing critical @sepre-configured on the patient server
subsystem PSS. WPSS has been deployed to sevesal sgatforms, which all use a full
running ZigBee stack provided by microchip.

The project undergoes four stages, namely: measmts using patient monitoring
device (PMD), signal processing, communication, amalyzing. In the first stage, measuring
patients’ heart signals will be performed usir :
outfitted sensors, and fed to the patient ser
subsystem (PSS) as continuous analogue signal
the second stage, analogue signals will o
processed via attached low-power microcontrolh‘g
that are used for filtering, digitizing, and preipar
digital signals for communication. In the thir
stage, patient information is transmitted throu
wireless interface to a server, and stored intC v _ =w
database. In the Final stage, the host is resgens ’
for analyzing patient information and producir
alarms reporting the patients’ critical conditions.

The system architecture is shown in Figure 1

PSS Application

In short, the main objectives are: Figure 1. WPSS System Architecture

* Measuring patients heart rate using sensor

* Processing measured information using microcomroll

¢ Implementing a heart beat detection algorithm

¢ Sending the processed information through wirdlessface to a host

* Analyzing and saving patient history in a database

« Providing a user-friendly interface that helps dioetors or the nurses to interact easily
with the application to query specific patient inf@tion.
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Wor kshop Report:
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Abstract: A follow-up to the Nov'08 “First M4D Workshop indst Africa”,
Kampala, was held during the M4D 2008 conferenaaisimg on areas for
concrete project planning, esp. networking, dissation, and coordination.

1. Background

A lot has been said about mobile phone usage angaitential to spur development in
developing regions. But have we really seen angthitteresting that goes beyond voice
communication and simple SMS? Many may have hebalitathe developments in the
Philippines, and in Kenya the m-banking applicattatied M-PESA is fairly well discussed
and known. A few might have heard of the innovativeage of FrontlineSMSand
RapidSM$ (SMS bulk tool and management systems that allasssmessaging, monitoring
and data collection) by civil society organisatidnsthe region. The M4D conference in
December 2008 has shed light on some more applicégpes, but let us step one month
back. “The first M4D Workshop in East Africa”, spmred by Sida and organised by the
Directorate of ICT Support at Makerere Universltganda, Knowledge Consulting Ltd and
UPGRAID, clearly showed that there are far moreliapfions around than the well known
m-banking and mass-messaging tools.

More than 80 participants from all over East Adrisome travelling all the way from
South Africa, UK and Sweden, came to Kampala theabd 6th of November, 2008, to learn
more about mobile application development and shamewledge regarding mobile
developments in the region. The main conclusionwdrdrom the workshop was the
realisation that there was need for more collalmmand networking, across different sectors
and across borders. This will help the mobile fiitg to learn more about what is going on
in different places, facilitate generation of neleas and strategic partnerships, and hopefully
help learn from one another by building on what basie before and through this moving
forward. The workshop proved that open, inclusird aeutral multi-stakeholder forums are
key in facilitating knowledge sharing, awarenesgding and networking among a diverse
field of stakeholders.

All the participants have played an important riolgenerating the “M4D in East Africa
Plan of Action”. It consists of four main themeshieh attempt to address many of the
challenges identified by the participants. The tesimnclude:

1. The creation of 4D in East Africa Forum with specific working groups for
continuous networking, sharing of ideas, knowledgd developments. Six
specific working groups have been/will be createimely:

L www.frontlinesms.com
2 http://sourceforge.net/projects/rapidsms
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East African m-health Association,

East African Programmer/Tech Association,

East African m-agriculture Group,

M4D Research Group,

M-banking Taskforce, and

East African mGovernment Group.

2. To make theM4D in East Africa Workshop an annual event and use it as a
mechanism to evaluate progress, see what neeésdorte and brainstorm on
solutions. The M4D in East Africa Forum will facéte in-between the
workshops, helping to provide continuity.

3. Setting upM4D I nnovation Centresto pilot and scale-up projects. The
innovations centres will be connected to the Edgté@n Universities.

4. The development of a sustainabillid4D Tool Kit for mobile application
projects consisting of standards, regulationsoseetiews, compatibility,
funding etc.

O0O0O00O0

It is now up to key stakeholders to push the Edstc#@n agenda forward. In line with this
call, SPIDER sponsored a workshop in conjunctiothwhe M4D 2008 Conference in
Karlstad, Sweden, 11th and 12th of December, 2008. workshop was meant to build
directly on the outcomes from the Kampala worksaog had as its goals to:

« Bring the knowledge and experiences presented mgéda to Sweden;

* Have experts (academics and practitioners) witRID&ER'’s network + some
additional experts to meet around the Kampala tkeme

« Investigate and discuss some selected project/meassals raised in Kampala
in order to form strategic alliances with alreadynfied groups in East Africa for
further collaboration.

2. Karlstad Discussions and Outcomes

After a plenum presentation at the M4D 2008 comfeeeabout the workshop sponsor
SPIDER by Karoline Beronius, the workshop itsetir{sisting of 20 specially invited persons
and several interested conference delegates)dtayt@roviding an overview of the current
situation regarding mobile telephony usage in Bdista. Data from Research ICT Africa’s
Household e-Access and e-Usage Survey was presented. Conducted in 2007 and 2008, the
survey covered 23,000 respondents across 17 cesimiriAfrica. Sticking to the East African
context, amongst the population of 16 years old amove, 52% in Kenya have a mobile
phone or an active SIM card. In Rwanda the figgr&d%, while in Tanzania and Uganda
21%.

When it comes to expenditure, people seem to spemd or less half of their disposable
income on mobile communications as summariseddrtahle below. This seems to resonate
with a few presentations in other sessions at tmdecence that examined whether mobile
expenditure was diverting meagre resources away @ither critical needs of the poor.

Table 1: Monthly mobile expenditure

Kenya | Rwanda Tanzania Uganda

Monthly mobile expenditure in US$

0 0 0 0
monthly income US$ 16,7% 10,3% 15,4%  10,8%

Monthly mobile expenditure in US$

0, 0, 0, 0,
monthly disposable income US$ 52,5% 65,5% 28,9%  48,6%
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2.1 Challenges and obstacles

The RIA survey also shows that people below theeggviine are not gaining money by
owning a mobile phone. Given this background, emges and obstacles regarding mobile
phone usage were articulated and discussed. Sothesef included:

e There is a lack of training and skills developm@uth in relation to application
development as well as usage)

* Language is still a big barrier in different wa¥here are plenty of local
languages to take into consideration. Local languagracy is also an issue as
fluency in speech does not necessarily equateiémdly in reading and writing
that particular language

« Documentation of actual network coverage is ndtaritative (or the actual
quality of the network), while subscriber numbers eomputed in a myriad of
ways

« Issues of total cost of ownership and affordabfittyend-users are not always
given due consideration or when considered, arenaate explicit to end-users

« Awareness of what has been done before and |letsamng from the process is
rather limited because of the limited documentatiod sharing (regarding
existing applications, solutions and possible usage

e Sustainability is still a big deal and is not givéure consideration from the onset
of most projects. Hence many projects tend to slidevelopment partners or
other initiators move on

» Scaling-up applications and solutions is still @ tihallenge. Many tend to
stagnate at or fizzle out at the pilot stage

« Coordination and collaboration among stakeholdersss different sectors as
well as across borders is practically non-existent

* Plenty of regulatory issues still need to be acks#dsand these will require some
form of harmonization across East African for heittepact

e Appreciation of consumer rights and their enforcenas well as understanding
of customer obligations are all still largely undkaveloped

How can these challenges and obstacles be addpeb#éerent ideas were mentioned during
the workshop and many of these were already capturehe Plan of Action, which was
commended as a good starting point. A challengecsily highlighted at the Karlstad
workshop was the need to identify willing and rasgible actors and defining reasonable
time lines within which different action points wdube accomplished. Further, it was
recommended that a business model/plan shouldveoged and written for each and every
action point. A question was also raised concergjoglity assurance mechanisms and how
the actors would be able to measure real impads Whuld not be something only for the
donors’ sake, but is also important in helping takenthe applications and services more
sustainable and scalable. Suggested reading otoficsis the newly published compendium
Impact Assessment of ICT4D Projects (Richard Heeks and Alemayehu Molla, 2808

2.2 Initiativesin other parts of the world

In order to make the M4D in East Africa initiatisaccessful it is important to network with
already existing initiatives in other parts of theorld wherever possible. India, the
Philippines and South Africa were mentioned as@sting countries to partner with.

3 www.sed.manchester.ac.uk/idpm/research/publicstigu/di/di_wp36.htm
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Some other ideas were to link the M4D Tool Kit ritee with Tactical Technology
Collective’ who recently developed a tool kit callbtbbiles in-a-box: Tools and Tactics for
Mobile Advocacy, which is a collection of tools, tactics, how-toides and case studies. The
actors of the M4D Tool Kit idea should also lookBstaviné that supports and stimulates
the development of new applications for mobile p®n

Actors responsible for the M4D Innovation Centsésuld look at iDISC, the infoDev
Incubator Support Cent&myhich is a virtual networking and knowledge shgrpatform for
incubators and technology parks leveraging ICT doilitate entrepreneurship and new
business creation in developing countries and léeom their successes and failures. It
should also be in line with EPROM (Entrepreneufiadgramming and Research on Mobiles)
and their Mobile Phone Programming Curriculum diitie’.

2.3 M4D Innovation Centres in East Africa

Regarding the notion of setting 4D Innovation Centres in East Africa to pilot asthle-
up projects — this was something discussed andlaje@ quite extensively during the
workshop. An idea was mooted to start a collabeegtrogram and deployment to be run by
Eastern African universities and collaborating Btiversities to promote a regional mobile
content and services provider sector, with the aiimpromoting sustainable economic
development through mobile technology and servicesch a program will promote
collaboration between Eastern African universitiedth universities and research centres
abroad and the mobile industry for a sustainabbtas@and regional economic development.
A data base of research areas and innovative mebiteices research and development
works in Eastern African universities will speed thye setting up of incubation support for
venture start-ups, on mobile technology and sesvice

Makerere University in Uganda and University ofitdhi in Kenya will brainstorm and
explore different avenues that will help them togmte a proposal to make the M4D
Innovation Centres idea a reality.

2.4 Gaps and a Government Digest on M4D

Other issues discussed during the workshop were géqgs between academics and
practitioners, and between developers and end-users

Given the hierarchical decision making structuréhie East African society, we need to
find ways to bridge the gap between the technieapge (and their solutions) and the senior
management (the ones in power who are lookingdlutisns) in the private sector. The East
African M4D Forum should strive to identify mobilehampions in companies and
government institutions and get them interestediavnalved. In the discussion that followed
a brief m-governance presentation the conclusios tat there are many possibilities using
the mobile phone in citizen-government interactiduring emergencies, civic education such
as health and environment campaigns, and in attetapempower the citizens (through
transparency, accountability) etc. Innovative melphone usage will also, most certainly,
reduce man-to-man interaction which will lead tavée possibilities for ‘kitu kidogo’
(kiswahili for something small). But how to brid¢fee gaps mentioned above, and the gaps
between middle and senior management? An idea dfwa@ie up is to create a regular
“Government Digest on M4D” that goes out to semm@nagers and ministers periodically,
which should empower them and make them look wiseducating them about available
solutions that are yet to be rolled out or havenbedled out elsewhere.

We need to benchmark, map, document, and pres=® studies to demystify the
technology. This is valid not only for senior maeagnt but also the end users too. Related

* http://mobiles.tacticaltech.org/
® http://www.betavine.net/

® http://idisc.infodev.org/

" http://leprom. mit.edu/
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to this =M 4D research should be available and presented in an under standable for mat
not only meant for academics but for all, includthg end-users.

2.5 Duplication of efforts

New initiatives need to connect to and build oreadly existing or past ones to avoid
duplication. At the moment, too many pilots arendpmore or less the same thing without
taking into account what their counterparts mighténhalready learnt. It is important to ask
the question what is the application good for arhtwis the business rationale? Someone
will need to pay for the solution in the end, lebé the government or the end-user. In the
discussion that followed, the question of why medidre not used more among organisations
in developing regions did come up. The key factaxs;ording to one of the participants
include: cost factors, lack of technical know-hoand the suitability of applications to
people’s existing needs.

2.6 Conclusions: Reaching decision makers, sharing knowledge, long-term views

It was agreed that there is a need to identifyraakle the decision makers in the East African
region aware of the possibilities of using mobil@pes for development. This coupled with
more and better avenues for knowledge sharing astdhg different mobile initiatives will
help to provide a solid foundation for mobile apption development in East Africa. If/iwhen
donors have a role to play in it they should contim#mselves for a long term and not only
fund assessments, workshops and ad-hoc projects. il increase sustainability, local
ownership, and the much needed scaling up.
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