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Foreword
The last decade has seen an unprecedented increase in mobile phone subscriptions and use
particularly in developing regions. It is not just a growing need for communication services
that has seen this explosion in mobile phone uses, but the need for technically driven services
and innovations in crucial sectors such as banking, health, education, agriculture and
governance.
Mobile Communication for Development (M4D) is a growing and maturing academic topic in
the wider field of Information for Communication Technologies for Development (ICT4D).
One of the reasons is the popularity of mobile devices such as mobile phones and tablets.
Another reason, according to Dr. Gudrun Wicander, who was instrumental in starting this
conference series, is “It’s all about information!” Mobile devices have the power to improve
the flow of information - how it is collected, stored, accessed and used. Based on a review of
the existing literature, the research in M4D has been categorized by Dr. Jonathan Donner of
Microsoft Research India as focusing on either the determinants of mobile adoption, the
assessment of the impacts of mobile use, the interrelationships between mobile technologies
and users, or research with a strong focus on economic development.
The Center for HumanIT at Karlstad University in Sweden is the driving force for the
recognition of M4D and is the founder of the M4D conference series. Research at HumanIT
(www.kau.se/en/humanit) seeks to enhance the appreciation and usability of ICTs in people’s
everyday life and improve their livelihood without compromising human rights such as
privacy. Specific attention has been on developing regions as well as on the role and potential
uses of ICTs in crisis and emergency situations.
The first M4D conference was held at Karlstad University in Karlstad, Sweden in 2008. The
second conference took place in 2010 in Kampala, Uganda, and the third one was in New
Delhi, India in 2012. Acknowledging the underrepresentation of the Francophone and West
African audience at the previous conferences, the aim of the 2014 conference was to expand
the knowledge in M4D with research and practitioner initiatives from these regions. HumanIT
decided to collaborate with the University Cheikh Anta Diop (UCAD) in Dakar, Senegal.
UCAD (www.ucad.sn) was founded as a school of medicine in 1918 and was established as a
university in 1957. It is named after the Senegalese historian and anthropologist Cheikh Anta
Diop. It is the oldest university in Francophone Africa and enrolls more than 60,000 students
in Humanities, Sciences, Engineering, Medicine, Finance, Accounting, and Law. UCAD has
been invested in research and development in ICT4D and M4D since early 2000. Several

teams at UCAD are working on topics related to the use of ICT in rural areas for water
management and agriculture.
In the tradition of being a multi-disciplinary platform for collaboration across disciplines,
M4D2014 welcomed researchers, practitioners, policy makers, development agencies,
industry leaders and startups. The conference this year gathered a record number of
submissions. Eighty papers were submitted from thirty-eight different countries. Two
keynotes, twenty-eight papers, three panels, three workshops and eleven posters were
presented and included in these proceedings. All papers were peer-reviewed by three
reviewers. The countries with the most submitted and accepted submissions were South
Africa, France, Nigeria, the United States, the United Kingdom, Senegal, Ghana, and Uganda.
The topics covered in these proceedings include the use of mobile phones by HIV patients and
illiterate people in Ghana and Senegal respectively, the reasons for users to engage in
mGovernance initiatives in Uganda, the importance of data privacy in M4D research, the
barriers to the use of mobile money in Kenya, the disconnect between mobile app production
and local social interests in Argentina, and programming mobile applications on mobile
devices in South Africa. These few examples show the rich diversity and the maturity of the
topic of M4D.
We are especially grateful to our two keynotes speakers: Dr. Laura Stark from the University
of Jyväskylä, Finland and Anne Githuku-Shongwe from Afroes, Kenya/South Africa. Their
research and engagement in M4D are inspirational for the next generation of women,
researchers and entrepreneurs in the developing world and beyond.
We are thankful to the contributions from several sponsors: UCAD, HumanIT, the US
Embassy in Dakar, Orange, the IT University of Copenhagen, and IPID (International
Network for Postgraduate Students in the area of ICT4D). This conference would not have
been possible without their support. We thank the administration of UCAD for hosting the
conference and the Centre de Ressources Technologiques et Pédagogiques at UCAD for their
assistance on the ground. We thank Pace University for its support to the conference through
the involvement of Dr. Scharff. We would like to express our sincere gratitude to Dr. Caroline
Wamala, Johan Hellström and Dr. Jakob Svensson for their availability and guidance at the
organizational level and insight at the research level. It has been a great pleasure and privilege
to work with them. We thank all the reviewers who have volunteered and dedicated time to
read and comment on the papers. We thank Chun Hei Cheung and the MobileSenegal Hub for
the design and the maintenance of the web site.
We want to thank all of you who have contributed to M4D2014 in any way and hope to see
you in another venue focusing on Mobile Communication for Development.
Dr. Ibrahima Niang
General Chair
iniang@ucad.sn/ibrahima_niang@hotmail.com
Dr. Christelle Scharff
Editor and co-chair
cscharff@pace.edu
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The Role of Mobile Phones in Invisible
Resource Networks among the Urban Poor in
Africa: An Ethnographic Perspective
Laura Stark
University of Jyväskylä, Finland
laura.stark@jyu.fi, +358400247439

This talk explores the importance of an ethnographic approach for
studying mobile telephony’s involvement in the survival strategies of the
urban poor in Africa. Taking a critical stance toward both neoliberalist
ideas of economic exchange as growth-oriented, and notions of access to
social networks as necessarily increasing individuals’ social capital and
opportunities, this talk draws attention to hidden exchanges and flows of
resources and capital among the poor and how mobile phones are used
in these transactions. It focuses on two types of resource transfer in a
low-income area of Dar es Salaam, Tanzania: networks of remittances
among relatives enabled by mobile money transfers and their importance
for the small-scale vending enterprises, and the use of mobile telephony
in transactional sex (exchanges in which young women give sex in return
for money or material goods). It is vital that we understand the ways in
which mobile phones are integrated into local everyday practices and
logics of survival, if mobile telephony is to be used to meet the
development needs of the poor.
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Mobile for Development: Who decides?
Anne Githuku-Shongwe
CEO Afroes Transformation Games, Innovation Lab, Pretoria South Africa
anne@afroes.com
#'()## $!$""*#)$#$'+!$%"#)'&*'($""$##)$#5
("%! #)$# $ +!$%"#) $""$#!. *( ( )) ) ( 6) ) $' %'$(( $
'$,# $' $ "%'$+#5556;5  -%## $# ) #)$#( $ "*!)7!)'! #()*)$#(
+!$%"#)(*!)")!.$*))!).$)/#()$(((('+(3((#
()'*)$# $ '($*'( )$  %'$*)+3 ) %!)( $ ()) # #+*!( )$
-%!$))(3#2)'$")$#2-%'((##$.!!)(5 $,"#)(4
 *#%'#) '$,) $ "$! # ) #( $ ) !() =:B $ !! )/#( #
+!$%# $*#)'( '(# )$ ;::B # ($"2 $%#( *% ""#( %$)#)! )$ )'#($'"
)+!$%"#)!#(%5#,-%)()'#"$',7'#+!$%"#)
%'$"%).)     "$+"#)1

*'($'.(#$)"$!$'+!$%"#)6#*()'.6#(!.%$()$##.$#$)
%%( $' %'$)( !$# ) +!$%"#) $#)#**" ( # $+5 $! !)
(*'!.,!!,#))'$%.5'$"'#)%%(! "') !)<'$""(*#3)$ "8
)$ * "$)'( )'$* %'##. #2  = 8   ) $!!)$# %% #  
$!*)$#(# #6(*)$#!%%($# 9 5'(#$#.#)2"$()$)(
"$! %%( + $#)'*) ) '#) (! )$ ($" )$ ) !) ()$'5 )'( #
'*!)*'#!*#$,>#"'"?# #.5!()($*##)##$+)$##
$"")"#))$" $#)'*)$#("%'((+5

 . ((* ' ( )$*2 ' $*' ('+( ('+# )/#( ))' *( , +
)( %%!)$#(1 ' $*' %!)( ) ) )) !+! ## . )( $')(
)'. $'# $% )) !)2 '*!)*'2 *)$# ,!!  ##1 + )(
"$!($!*)$#()'*!.($!+)!!#())$+'#"#)(()'*!,)!.1

 ,$*!(.4.(##$0*(($"+#*(*!*)"#.2(!.2+$%')
$#)"'#($)'!$#'#())$+'#"#)(#)/#(! '%%!,)5 .
'! #(,' (4     )$*) # * $#)'$!( # '(  !!# ##$+)$#2 (
)'  ,. )$ () ()#'( # * ) ,$!        #*()'. )$
#(*' )) #  %%!)$# $' ($!*)$# $#)'*)(  ')! $ # )
+!$%"#),!1#)()#'(.$+'#"#)(%'%(1 !$))()'"
*) ,$#'#      #"#()'"#)$)$')($
$+'#"#)(#)/#(! 1

1

Dictionary.com
Smart Health: https://play.google.com/store/apps/details?id=za.co.mobilium.globalfund&hl=en
3
TIIBU file:///C:/Users/Anne/Downloads/TIBU_Factsheet.pdf
4
http://www.icow.co.ke/
5
http://mfarm.co.ke/
2

11

1

Long paper presentations



Potential mHealth Services for Lower
Income South Africans
Alain de Jager & Jean-Paul Van Belle
Department of Information Systems, University of Cape Town
Private Bag, Rondebosch, 7701, South Africa
Jean-Paul.VanBelle@uct.ac.za
Abstract: South Africa’s public healthcare system is under-resourced, illmanaged and it is struggling with an amalgam of social and poverty related
diseases. The ubiquitous nature of mobile phones in South Africa provides an
opportunity to use of this platform to provide better healthcare for lower
income people. This exploratory research identified major healthcare issues of
lower income South Africans and populations that are particularly vulnerable to
these issues. Five mHealth services, or Apps, which have been successfully
implemented in other countries, were identified that address the above
mentioned issues: Learn about Living, ZMQ Software, Text4Change, Retrofit,
and AIDS Fighter Pilot. A survey was circulated to both mHealth experts and
public healthcare workers to gauge which service is most likely to be
successfully implemented and what factors influence the services likelihood of
success. The results indicate that Learn about Living and ZMQ Software are
the most likely to be successful due to their alignment of needs of the user
group, technology required and user group, adolescents, being particularly
open to mHealth.
Keywords: mHealth;; South Africa;; Public Healthcare;; AIDS/HIV;; obesity;;
sexual violence;; substance abuse.

Introduction
South Africa has both a public health system and a private health system
running in parallel (Dhai & Veriava, 2012). The private healthcare system
services only 16 percent of the population while the public health system
provides healthcare to the rest of the population (Coovadia, Jewkes, Barron,
Sanders, & McIntyre, 2009). South Africa’s public healthcare system is underresourced, ill-managed and it is struggling with an amalgam of social and
poverty related diseases (Mukudu & Belle, 2012).
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mHealth refers to the use of mobile devices to deliver healthcare and healthcare
related services. Due to the ubiquitous nature of mobile phones in South
Africa, the opportunity arises to make use of this platform to provide better
health care for lower income people (Tamrat & Kachnowski, 2012). Mobile
penetration in South Africa is estimating around 93 and 94 percent (Bratton,
2013). In South Africa the internet is accessed more regularly from a mobile
phone than from a computer (Swanepoel & Thomas, 2012).
The primary objective of the research is to identify relevant mHealth services
that would satisfy the primary healthcare needs of lower income South
Africans. This is achieved through investigating what are the primary
healthcare needs in South Africa, what relevant mHealth services have been
implemented in other countries and which of these are most relevant to South
Africa. Of the mHealth services identified, the five most relevant Apps were
selected. A survey was constructed regarding these services and factors that
will influence their successful adoption and use. The survey was circulated to
mHealth experts and public health workers (P.H.W.). mHealth experts provide
an industry perspective on the domain while public health workers are
knowledgeable about the needs of lower income South Africans.
The research contributes to the existing body of knowledge in that it identifies
specific factors that influence the adoption and use of mHealth services in the
South African context. The research also provides mHealth practitioners with a
list of possible mHealth services evaluated by both mHealth experts and PHW.
The factors that are identified and discussed relate directly to the identified
mHealth services, providing practitioners with a broad overview of what to
consider when implementing these or similar services.

Literature Review
State of Healthcare in South Africa
South Africa has a public health system, a private health system and a
traditional healthcare system running in parallel. The private healthcare system
only provides for 16 percent of the population while the public health system
provides healthcare to the rest (Dhai & Veriava, 2012). Although many South
Africans also make use of the traditional healthcare system (using traditional
healers, herbalists and spiritual healers), this was considered beyond the scope
of this particular research (Campbell-Hall et al., 2010).
The South African government spent about R 249 billion on health care in
2011, which is around 8.3 percent of the country’s GDP (WHO, 2012). This
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expenditure is considerably higher than the World Bank’s recommendation of 5
percent. The public health sector is characterized by poor management and
corruption. It is estimated that in the 2010-2011 financial year corruption
eroded more than 10% of spending on health services (Dhai & Veriava, 2012).
The Department of Health recognizes the potential of mHealth and included
mHealth in its new eHealth Strategy (Leon et al., 2012).
Major Healthcare Issues in South Africa
South Africa faces the dual burden of disease associated with both developing
and developed countries (Gilreath, Chaix, King, Matthews, & Flisher, 2012).
The major issues facing South Africans are summarised in the Table 1. Some
of these issues are discussed below and particularly vulnerable populations of
people are identified and explored. The identification of these populations will
guide in the selection process of relevant mHealth services.
Table 1 lists the most prevalent risk causes of death in South Africa. It presents
this from two perspectives, on the left is the Risk Factor accompanied by the
percentage of total deaths that it causes in descending order whiles on the right
is the physical manifestation of the Risk Factor in the form of Disease, Injury
or Condition.
Rank Risk Factor

% of Rank Disease, injury or
deaths
condition
1
Unsafe sex/STIs
26.3%
1
HIV and AIDS
2
High blood pressure
9.0%
2
Ischaemic heart disease
3
Tobacco smoking
8.5%
3
Stroke
4
Alcohol harm
7.1%
4
Tuberculosis
5
High BMI
7.0%
5
Interpersonal violence
injury
6
Interpersonal
6.7%
6
Lower
respiratory
violence
infections
7
High cholesterol
4.6%
7
Hypertensive disease
8
Diabetes
4.3%
8
Diarrheal diseases
9
Physical inactivity
3.3%
9
Road traffic injury
10
Low fruit & vegetable 3.2%
10
Diabetes mellitus
intake
Table 1 – Top 10 healthcare issues in South Africa

% of
deaths
25.5%
6.6%
6.5%
5.5%
5.3%
4.4%
3.2%
3.1%
3.1%
2.6%

Based on the above statistics, we now discuss briefly the five most important
public health issues in South Africa. HIV and AIDS is arguably South Africa’s
primary health concern as it accounts for more than 25 percent of deaths to
HIV/AIDS (Day & Gray, 2008). The World Health Organisation estimates
that between 240 000 and 300 000 South Africans died in 2011 of HIV/AIDS
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(WHO, 2013). A concern is antiretroviral treatment. Of the 2 600 000 South
Africans who need antiretroviral treatment only 1 702 060 are receiving
treatment (WHO, 2013). On an individual level the barriers to ART adherence
include treatment complexity, forgetfulness and suspicions of the treatment
(Lester et al., 2010). Low levels of health literacy and stigma have been
identified as primary culturally level hurdles in ART (Kagee et al., 2011).
Education about treatment adherence and electronic reminders has been found
to be especially effective in increasing ART (Kagee et al., 2011).
Globally cancer is the main cause of death and tobacco smoking is directly
related to various health issues including cancer. Smoking tobacco contributes
to 58 percent of lung cancer deaths, 37 percent of Chronic Obstructive
Pulmonary Disease deaths, 20 percent of TB deaths and 23 percent of Vascular
deaths (Sitas et al., 2004). Around 35 percent of male and 10 percent of female
South Africans smoke tobacco (Brunet et al., 2011). There is a direct
correlation between starting smoking at a young age and the likelihood of
experiencing smoking related illnesses;; and social norms play a critical role in an
adolescent’s likelihood of smoking. (Gilreath et al., 2012).
According to the WHO obesity is becoming a major health issue with about 29
percent of male and 56.6 percent of women are South Africans are overweight
or obese (Puoane et al., 2002). Weight related issues place a great strain on the
healthcare infrastructure of a country and are directly related to high
cholesterol, cancer, diabetes, asthma heart diseases (Sturm, 2002). The effect to
obesity on health is the same as aging 20 years (ibid). South African women are
much less physically active compared to women in other African countries (Day
& Gray, 2008). Wealthy black women are most likely to be overweight at 26
percent and obese at 32 percent (Faber & Kruger, 2005). These authors also
found that this population does not understand the causes of obesity and its
correlation to behavioural effects. It was also found that physical inactivity was
a greater cause of obesity then dietary intake (Kruger et al., 2002). By contrast,
the National Food Consumption Survey (NFCS) found that one in five
children suffers from growth stunts due to nutrition disorders.
Almost 40 percent of girls in South Africa report being sexually violated and
around 45 000 women report being raped per year (Seedat, Van Niekerk,
Jewkes, Suffla, & Ratele, 2009). It is estimated that only one in every ten rapes
are reported (Seedat et al., 2009). Some of the barriers to the reporting of rape
include;; victims fearing retribution for the perpetrator, fear of the legal system,
lack of trust in the legal system (Kim, Martin, & Denny, 2003). Other barriers
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to reporting include cultural barriers like fear of stigma, protection of
reputation and in some Islamic societies the value attached to girls virginity.
Substance abuse is a major mental health issue for South Africa and it
contributes to all the previously mentioned issues (Kagee et al., 2011).
Substance abuse is considered to be a major barrier in ART. Substance abuse is
positively correlated with youth tobacco use (Gilreath et al., 2012). Substance
abuse and interpersonal violence is strongly related (Seedat et al., 2009).
Alcohol abuse poses the biggest problem in all the provinces except the
Western Cape where methamphetamine, also called “tik”, possess the biggest
problem (Day & Gray, 2008).
mHealth Definition and Selected mHealth services
Mobile health, also called mHealth, is a subset of eHealth that makes use of
mobile devices to deliver health care (Mukudu & Belle, 2012). Kahn et al
(2010, p. 255) defines mHealth as “the use of portable electronic devices for
mobile voice or data communications over a cellular or other wireless network
of base stations to provide health information”. Akter et al. (2012) argue that
mHealth should be approached as a separate healthcare paradigm, due the
ubiquitous and mobile nature of the device.
Akter et al (2012) list 52 mHealth service prototypes and applications around
the world. Taking into account the top public health issues and populations
identified above, we selected and categorized five mHealth services as being of
particular relevance to South Africa (Table 2).
Year
2007
- now
2006

2001
- now
2009



Project
Name
Learn
about
living

Target
Market
Adolescents

Key Issue(s) addressed

Techn
ology
Education regarding health, sex, Mobi
AIDS, relationships and living site.
skills. Forums and anonymous
Q&A.
AIDS
Adolescents AFP is an adventure game based Feature
Fighter
on the story of a village boy and phone
Pilot
girl who are peer educators and
fight HIV through spreading
knowledge.
Text4Ch Domestic
Education of rights through SMS SMS
ange
violence
and provides support and advice.
ZMQ
Adolescents Mobile phone games to learn about Mobile
Software and
pre- health topics.
Games
adolescents

17

Countr
y
Nigeria

Uganda

Bolivia
China



2011
- Now

Retrofit

Overweight Provides users with personalized App,
USA
and obese instructions from trainers to deliver Mobi site
people
weight loss plan.
Table 2: Five possible mHealth services to address South Africa’s top 5 leading
causes of death.

Research Methodology
The primary objective of the research is to identify relevant mHealth services
that would satisfy critical healthcare needs of lower income South Africans.
Having identified the top five primary healthcare needs in South Africa an
relevant mHealth services which have been implemented in other countries, we
now turn to the final research question: Which of these identified mHealth services are
most relevant to South Africa’s health care needs?
A positivist philosophy was adopted in this research. The research instrument
selected for the research is a questionnaire survey. The questionnaire consists
of both qualitative and quantitative questions and is available from the authors
on simple request. Apart from demographic information questions, the
instrument has a section gauging which of the mobile apps, identified in the
literature review, will be most successful in South Africa. A final section uses
the constructs taken from the UTAUT model to gauge what factors might
influence the success of the Apps and how important are these constructs. The
pricing of Apps to potential users was identified in the literature review as a key
factor in the adoption of an App
The population identified for data collection includes experts in the field of
mHealth and public health workers. mHealth experts provide an industry
perspective on the domain while public health workers are knowledgeable
about the needs of lower income South Africans. Due to financial and other
resource constraints it was not possible to access a truly representative sample.
The sample consists mostly of Cape Town based respondents but as the survey
as distributed online it was possible to access a wider population of respondents
from various other cities and provinces. Public health workers have been
selected as a suitable sample due to their direct contact and experience of lower
income South Africans. Public health workers are not expected to be
knowledgeable regarding “mHealth” as their role in the population is to provide
experiential knowledge regarding the potential consumers of the services. There
was a particular focus on children and mental health public workers as the
researcher had access to these populations. This is also a factor that impacts
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the validity of the research findings. A small pilot study was done to ensure that
questions were easily understandable and accurate.
The research design and instrument were approved by UCT’s Ethics in
Research Committee. Respondents were not incentivised to complete the
questionnaire and consent was obtained prior to their participation.

Data Analysis
This chapter discusses the data gathered through the research instrument. The
first section deals with the demographics of the respondents. The second
sections gauges which of the mobile Apps identified in the literature review are
most likely successful to be adopted and used.
Demographics of the Respondents
A total of 34 responses were collected during the data collection process and 31
of these have been included in the data set. Two responses have been excluded
due to being less than half way complete. One response is excluded based on
lack of information about the respondent. Of the 31 responses 16 are mHealth
experts and 15 are public health workers. Figure 1 represents the balance
between experts and health workers.
The sample of 16 mHealth experts consists of 9 respondents from industry and
7 researchers. Almost every major organisation in this sphere is represented in
the sample. Respondents are from Mobenzi, Cell-Life, Dimagi, MXit Health
Systems, Mezzanine Ware and private consultants in the domain. The
respondent’s roles within their organisations include Chief Operating Officer,
Director, Product Manager, Project Manager and Program Co-ordinator. The
researchers included in this sample are from the MRC’s Telemedicine Project,
UCT, health policy researchers and the Stellenbosch University.
The sample of 15 public healthcare workers consists of 12 clinical
psychologists, a doctor, a field worker and a psychiatrist. There is a
considerable bias in this sample towards mental health care and the results from
this sample cannot be generalised as public health workers in general.
Potentially Successful mHealth Apps/Services
Respondents ranked the Apps in relation to each other by order of which App
would be most successful if implemented in South Africa. Subsequently the
respondents were asked why the respondent chose the App that came first and
last. The respondent was also asked based on what criterion they based their
decision. All 31 respondents answered this question. Apps were ranked
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between 28 and 30 times, which means that some respondents did not rank
each App. A summary of the responses is provided in Table 3, ranking the
Apps by their means..
Ranking

1

2

3

4

5

# resMean
App
ponses
Learn about Living
11
5
6
3
3
28
2.36
ZMQ
5
10
5
6
3
29
2.72
AIDS fighter pilot
7
5
7
8
3
30
2.83
Text 4 Change
6
6
6
7
5
30
2.97
Retro-fit
0
4
4
7
14
29
4.07
Table 3: Perceived potential success rankings of mHealth apps.

Std.
Dev.
1.39
1.28
1.34
1.40
1.10

The top apps are discussed briefly along with comments from the respondents
as to their potential success or issues.
For the sample as a whole, Learn about Living was ranked as the most likely to
succeed the most (11 times) and has the lowest mean of 2.36. Both PHW and
experts mentioned that there is a good alignment between needs, technology
and the user’s perceived openness regarding “mHealth”. Both groups also
highlighted the usefulness of the anonymous feature of the service and
adolescent’s willingness to consume such a service through their cell phone.
Two experts said they rated Learn about Living as the most likely to be
successful because MXit has implemented a service named HIV360 and these
services share many characteristics. Another expert noted that “there are
various precedents for this format working before: Young Africa Live, dr.
Math”. Of the two experts that rated this App the least likely to succeed one
stated that it sounded too educational to be appealing to adolescents especially
as they will be unwilling to learn from a cell phone.
ZMQ Software had the second lowest mean and was ranked as the most likely
to succeed or second most likely to succeed a total of 15 times. Respondents
mentioned that the consumers of this App, adolescents and teens, are the most
open to consuming healthcare through their cell phones. One expert suggested
that if this App was to be implemented on a platform like MXit, it would more
likely be successful. Of the three respondents that ranked this app as the least
likely to succeed, two were directors of mHealth companies. One director
stated that there is little evidence to support gaming in mHealth while other
director stated that there is a mismatch between the phones required and the
consumer’s phone. The PHW stated that the apps might struggle to compete
against commercial games in an “already flooded market”.
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AIDS Fighter Pilot ranked as the third most likely app to succeed in terms of its
mean of its mean of 2.83 although it did have the second highest count of
respondents ranking it as the most likely app to the successful. Of the PHW
and experts that ranked this app as the most likely to be successful, they
attributed this to the app being engaging, interactive which is appropriate for
adolescents. The PHW also emphasised that gaming is appropriate for
adolescence. One PHW said that adolescence will focus on fun and that
learning will happen “by co-incidence.” By contrast, a director of a mHealth
firm says that there is very little evidence to support the notion that gaming
leads to behavioural change.
Text4Change is ranked as the fourth most likely app to be successful with a
mean of 2.97. However, within the expert sample, Text4Chage has the second
highest ranking as the most likely to be successful. One PHW emphasized the
repressive situation victims of domestic violence are in and that such an
anonymous App could be their only way of seeking help. This contrasts with
the view of three experts who state that the system does not take into account
South African culture or the disempowerment that victims are likely to feel.
In a review of academic literature concerning the successful adoption of mobile
applications, the costing structure of Apps was identified as a key issue in their
adoption. One question asked respondents what type of structure would work
best and why. Respondents chose between providing the Apps for free, at a
small fee or at full cost. Of the sample of PHW, 66 percent said that the Apps
should be free, citing that the intended users are very poor and would not be
able to pay for the Apps. 20 Percent of the PHW said that there should be a
small fee, as this will increase the credibility of the Apps and 13 percent said
that users of the Apps should be able to use the App for free for a trail period,
were after they pay a small fee. For the sample of experts, 80 percent stated
that the Apps should be free, citing the same reason as the PHW and 20
percent stated that there should be a small fee to increase the credibility as well
as the sustainability of the Apps.

Conclusion
The research provides various perspectives regarding which of the fives Apps
are most likely to be most successful.
Learn about Living is considered as the most likely to be successful due to its
alignment between needs, technology required and user group. Other Apps
similar to this App have proved to be successful in the South African context.
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ZMQ Software and AIDS Fighter Pilot respectively are considered to be the
second and third most likely Apps to be successful due to its appropriateness to
adolescents. Text4Change and Retrofit were considered the least likely to
succeed, primarily due to the issue being complicated and the user group being
unlikely to respond to this medium.
The potential users of the various Apps are perceived to be generally open to
the idea of consuming healthcare services through their phone. Specifically the
users of Learn about Living, ZMQ Software and AIDS Fighter Pilot, who are
adolescents and pre-adolescents, are open to mHealth. The users of Retrofit
were considered to be the least open to mHealth.
The research identified various different factors that should be considered
when implementing a mHealth service. It is crucial to align the technology that
the service uses with the technology available to users. Where applicable, the
user’s culture should be taken into account, for example the potential users of
Retrofit, overweight and obese, low income, rural people do not recognise this
as a problem and it is part of their culture. Other aspects of users that should
be taken into account include language, literacy, techno-literacy and possible
disabilities.
The greater market space within which the service works should also be taken
into account for example the gaming services operate in a flooded market space
and might struggle to compete against commercial games. Furthermore there
are concerns that, within mHealth, gaming does not lead to behavioural change.
Creating partnerships with already established organisations could lead to an
increase in likelihood of success, such as ZMQ Software partnering with MXit.
From the data gathered it is clear that the Apps should be provided for free to
users. This is due to the financial position of the target users. Some
respondents believe that the Apps should be provided for a small fee as this will
increase the credibility of the Apps. Either way the provider of the Apps will
bear the bulk of the financial strain.
This research identified healthcare issues and populations that are particularly
vulnerable to these issues. This research could be extended by a more
comprehensive investigation into a single population, providing a clearer
picture of the population’s demographics and needs. Such research would lend
itself to identification of mHealth services that are closer aligned to the needs of
the particular population. This research could also be replicated in other
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geographical areas to help in the identification of possible mHealth services,
which specifically address the issue of the particular region.
Practitioners and application developers in the field of mHealth might find it
useful to further investigate the feasibility of the five services discussed in the
research. The practitioners might find the top ranked services to be the ones to
explore further.
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Abstract: A 2010 baseline assessment found low availability of essential health
products among Health Surveillance Assistants was hampering the success of the
community case management program in Malawi. SC4CCM and the MOH
designed and tested an intervention to reduce stock outs by improving the flow of
HSA logistics data upstream and creating structures to use data to strengthen the
supply chain. The Enhanced Management (EM) intervention combined cStock, a
mHealth system for reporting and resupply, and the creation of district teams with
a common goal called District Product Availability Teams (DPATs), which use
cStock data for problem-solving and informed decision-making. A 2013 mixed
method evaluation showed that cStock improved data flow and problem-solving
teams used the data to improve supply chain performance and outcomes, resulting
in higher reporting rates and greater availability of essential health products, and
reduced stock outs in the three EM districts.

Introduction
Every year 6.6 million children under five years of age die from preventable causes
such as pneumonia, malaria, diarrhoea and malnutrition.1 As a signatory to
Millennium Development Goal 4, the Government of Malawi implemented
community case management (CCM) as a strategy to decrease child mortality by
training community health workers (CHWs) to diagnose and treat these common
childhood illnesses in communities where most of the under-five deaths occur.
CHWs, called Health Surveillance Assistants (HSAs) in Malawi, provide CCM for
sick children in the villages. Timely treatment of a sick child requires that the HSAs
have continuous supplies of the right medicines they need in the right quantities.
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To ensure an uninterrupted supply of medicines for HSAs, the supply chain (SC)
must function effectively so products flow through all levels of the system as
needed and data from all these levels is available and visible to the right people to
inform resupply and other management decisions. To understand the community
health supply chain performance in Malawi, the Supply Chains for Community
Case Management Project (SC4CCM) in collaboration with the Malawi Ministry of
Health (MOH) conducted a baseline assessment in 2010.2 The assessment found
that only 27% of HSAs had all CCM products needed (antibiotics for treating
pneumonia, oral rehydration salts (ORS) for diarrhea, and either of the two
artemisinin-based combination therapy  (ACT) dosages for malaria) in stock to treat
a sick child on the day of visit. Only 43% of HSAs submitted a report containing
logistics data to health centers (HCs) and only 13% of HCs reported that they sent
this data to higher levels. These results showed that a lack of access to and use of
community-level logistics data by district and central staff was one of the barriers
to improving the availability of essential health products at the community level.

Enhanced Management: Design and Implementation
Along with identifying supply chain performance gaps the baseline assessment also
identified potential opportunities to strengthen the community health supply chain
such as the fact that mobile phone ownership was high, with 95% of HSAs
owning a phone and 85% mobile network coverage among HSAs at least some of
the time. To address these gaps, SC4CCM, in collaboration with the MOH,
designed and tested the Enhanced Management (EM) intervention, aimed at
reducing stockouts by improving data visibility and creating structures for use of
data to strengthen the supply chain. EM combined cStock, a mHealth system for
reporting and resupply, with the creation of District Product Availability Teams
(DPATs) who share a goal and use the data for monitoring, problem-solving and
timely informed decision-making.
cStock: Making Community Stock Data Visible
The objective of cStock was to create a simple, easy-to-use and affordable logistics
management information system (LMIS) that would provide real-time, actionable
community logistics data to managers and stakeholders to inform resupply
decisions and coordinate, plan, and identify solutions to better meet customer
product needs in a timely manner.
cStock is an SMS and web-accessible, open-source LMIS used for managing and
monitoring community-level health products. cStock uses the stock data reported
by HSAs to calculate and transmit resupply quantities via SMS to HCs, who then
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pre-pack orders and notify HSAs that orders are ready;; HSAs then travel to the
HC to collect their products. Using two data items (stock on hand and receipts),
cStock generates more than 10 SC indicators, displayed in easy-to-use performance
and feedback reports that can be used by managers at district and central level for
management and supervision. cStock was designed using an iterative, user-centered
development approach and deployed initially in six pilot districts.
Design and deployment was iterative and user-centered and implemented in two
phases. The first phase focused on gaining user input to guide development of
system workflows to ensure seamless integration with existing manual processes,
while the second phase focused on enhancing usability and access through a
redesigned dashboard and optimized data warehousing. The outcome was a system
that was affordable, simple, user friendly and streamlined with the overall supply
chain system.
DPATs: Using Data to Improve the Supply Chain
In designing cStock, SC4CCM and MOH recognized that improving access to data
is only part of the solution to reducing stock outs of essential health products
among HSAs. Thus cStock was designed to be complemented by DPATs, which
bring together staff responsible for SC tasks from three levels: districts, HCs and
HSAs and who have a shared goal around maintaining consistent supply of health
products among HSAs. The teams meet quarterly at the district level and monthly
at the HC level, and use cStock data to assess progress against established team
performance targets, problem solve to address bottlenecks and challenges, develop
action plans to address weak areas, and recognize outstanding individual and group
performance within teams to motivate both HSAs and HC staff.

Evaluation
Methodology
Eighteen months after the initial launch, SC4CCM and the MOH conducted a
mixed method evaluation to assess the impact of the EM approach. A
combination of qualitative and quantitative evaluation methods were used to
measure the impact of intervention on key supply chain indicators. Evaluation
tools developed by JSI under the first USAID | DELIVER PROJECT, and
validated through extensive use in a wide variety of countries worldwide, were
tailored for the SC4CCM data requirements.3
Results
The results showed that the Enhanced Management intervention, through the
combination of access to real-time data through cStock and the creation of teams
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that use such data on a regular basis to monitor and strengthen the supply chain,
was effective in improving supply chain performance and practices through
changes in behavior by district, HC and HSA level staff.
Through the 18 months testing phase, monthly reporting rates among HSAs in the
EM districts improved from 43% at baseline to be consistently above 90% for the
six months prior to the evaluation.4 Input from data validation workshops indicate
that the high reporting rates are a result of how easy it is for HSAs to report to
cStock, the feedback they receive from cStock when their products are ready for
collection and the encouragement provided through the DPATs.
Improvements in supply chain practices were also seen at the HC and district level
of the system. The evaluation showed that 91% of Drug Store In-Charges use
cStock to determine how much to resupply HSAs compared to baseline where
55% used a formula. In EM districts HC staff responded quicker to requests as the
time between a request message and a receipt (the lead time) was half that of
comparison districts (7.6 days compared to 13.5 days). All district coordinators
reported accessing the cStock dashboard at least once a week and reported that
they use the cStock data for coordination and planning.
Results also showed that the staff in these districts found DPATs useful, citing
benefits such as: reduces tension, promotes trust and coordination between team
members, encourages problem solving and sharing experiences, improves
performance, contributes to improving availability of essential health products at
community level by helping identify ways of making sure HSAs have products in
village clinic and stock management.
An HSA in Kasungu, an intervention district, stated, “these meetings have enhanced our
relationship with the in-charge, initially we could go HC and return to village clinics without drugs
and sometimes they would ignore us and continue with their patients, however, now, they
acknowledge our presence and refer us to the supervisor to get our products…”
Most importantly, EM had an impact on SC outcomes. Availability of health
products at community level more than doubled;; 62% of HSAs had the four key
CCM products in stock on day of visit at midline compared to 27% at baseline.
HSAs in EM districts had 14% fewer stock outs or low stocks compared to those
in other districts. Increased availability of products was driven partially by the
improvements in SC performance but also due to more products distributed
through the system.
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Next Steps: Moving from Pilot to Scale and Institutionalization
Based on the evaluation results and user feedback on their experiences, the MOH
endorsed the EM approach for scale up to the whole country. At the time of
submission, more than 2500 HSAs were using cStock every month to report their
logistics data and make requests to the HCs.
MOH, SC4CCM, and partners have created a roadmap for sustainability of cStock
and DPATs. Using the Pathway to Supply Chain Sustainability Tool, ϱ the MOH was
able to determine its level of readiness for scale up and institutionalization and
develop an action plan for moving forward. A five year transition plan is in place
to provide a structured process for implementing requirements for sustaining
cStock and the EM innovation. The plan includes the proposed capacity building
investments required to strengthen the institutional structures for MOH to manage
cStock into the future.

Lessons Learned
One of the biggest lessons learned in testing and scaling up these successful
practices is that making data available to decision makers and managers through
technology alone is not enough to improve supply chain outputs and outcomes. It
was the combination of cStock and the teams that use the data to monitor and
strengthen the community SC that led to significant gains in performance.
The other critical lesson learned is that planning for sustainability from the outset
is important. Examples include deploying an open source system that can be
interoperable with other systems;; using available technology, such as HSA’s own
phones;; combining monthly meetings with existing activities, such as product
collection days;; and engaging MOH and partners throughout to ensure broader
ownership so that the system will continue to be supported long after the project
ends.
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Abstract: This Research was carried out in Jinja district in Uganda with women
of reproductive age. It aimed at finding out whether mobile phone SMS (with
use of a local language) could improve uptake of Family Planning services. Two
groups of mothers were selected, one being the intervention group and the
second being the control group. The intervention group received SMS in a
preferred language and the control group did not receive SMS. At recruitment,
women were asked to state a language they are comfortable reading and
receiving SMS in and the majority opted for luganda, a local language. Research
found that more women (90%) reported receiving SMS in luganda as compared
to English(10%). Further still, 75% of the total of all those who received
messages mobilizing them to turn up to the Health Centre honoured, greatly
attributed to using a local language. This implies that while constructing
messages (e.g., for mobile SMS projects), locally spoken languages should be
considered.

Introduction
High fertility is associated with preventable maternal and infant morbidity and
mortality in low-resource settings with weak health care infrastructure
(UNFPA, 2007). Research indicates that contraceptive use alone could reduce
maternal deaths associated with unwanted pregnancies by 40 percent (Campbell
& Graham, 2006). However, contraceptive use in sub-Saharan Africa is low at
only 21 percent, mainly as a result of inaccessibility to contraceptive methods
(Hubacher, Mavranezouli, & McGinn, 2008; United Nations, 2006). The
proportion of satisfied demand for contraception is lower, especially among
young people (Bankole & Malarcher, 2010). Uganda’s reproductive health
indicators continue to be poor, with a maternal mortality ratio of 438/100,000
live births (UBOS & ICF International Inc, 2012). The total fertility rate is 6.2
children per woman, and teenage pregnancies constitute 25 percent of all
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pregnancies (UBOS & ICF International.2012) Birth intervals remain short, and
Ugandan women have more than three children by their late 20s (UBOS &
Macro International, 2007).
Unintended pregnancies have been linked to unsafe abortions that constitute
nearly one third of maternal deaths among young people in Uganda (Nalwadda,
Nabukere, & Salihu, 2005; Singh, Prada, Mirembe, & Kiggundu. 2005). The use
of modern contraception is extremely limited in Uganda, despite services
having been introduced more than six decades ago through the then Family
Planning Association of Uganda. Currently only 24 percent of all women of
reproductive age, and 26 percent of married women, utilize modern
contraception (Khan et al., 2008; UBOS & ICF International Inc, 2012, 2007).
Uganda lags behind in comparison with other countries in the region such as
Kenya, Rwanda, and Tanzania, where 39, 27, and 27 percent of married women
in each country use modern contraceptives respectively (PRB, 20120). The
paradox is that two in every five women in Uganda want to space or limit
childbirth, but are not using contraceptives (Khan et al., 2008). The unmet need
for contraceptive use is therefore two to three times higher than the current use
of contraceptives, and women exceed their desired fertility by two
children(Khan et al., 2008; UBOS & Macro Inc, 2007).
As mobile phone ownership continues to increase rapidly in many countries
worldwide (including Uganda), there is potential to utilize mobile telephony to
improve contraceptive uptake .The use of SMS is a highly promising method of
health promotion for multiple reasons: (i) it allows for instantaneous delivery of
short messages directly to individuals at any time, place, or setting; (ii) the
messages are asynchronous i.e. they can be accessed at a time that suits an
individual, (iii) messages can be sent to multiple recipients simultaneously and
are delivered immediately; and (iv) the cost of sending messages is relatively low
(Cole-Lewis. & Kershaw., 2010; Fjeldsoe, Marshall, & Miller, 2009; Lim,
Hocking, Hellard, & Aitken, 2008; Wei, Hollin, & Kachnowski, 2011).
Recent reviews have concluded that SMS can be used successfully to promote
behavior change within a short term (one year or less) for several behaviors
(Cole-Lewis. & Kershaw., 2010), including smoking, dieting and physical
activity (Cole-Lewis. & Kershaw., 2010; Fjeldsoe et al., 2009). Additional
evidence suggests that providing sexual health information via text messages is
feasible and effective in promoting healthy sexual behavior (Gold et al., 2011;
Lim et al., 2008). There is however limited evidence of research on the effects
of language construction(in relation to health promotions like family planning
uptake) for text messages especially in areas where many languages are spoken.

32

This prompted Health Child a Non Government Organization based in
Uganda, to develop and test the effectiveness of providing Family Planning
information via text message but with some of the messages structured in a
local language

Research Questions
The key research question was: Can mobile phone SMS (with use of a local
language) improve uptake of Family Planning services methods? Specific
research questions included:
1. Does the number of SMSs sent to a woman affect Family Planning services
use/uptake and demand at health centre?
2. Does the recipient (owner of the mobile phone to which the message is
sent) of the SMS affect demand and turn up for FP services at a health
facility?
3. Does the language in which the message is sent affect turn up for Family
Planning services at a health facility?

Methodology
Two groups of mothers were selected, one group being the intervention group
and the second one being the control group. The intervention group received
the SMS and the control group did not receive the SMS.
Description of Interventions
This study sought to generate evidence or information on the effectiveness of
providing Family Planning information via text messages but with an aspect on
use of local language construction. Intervention activities involved developing a
set of text messages on Family Planning, using evidence-based content, and
sending these messages on the mobile phones of selected recipients, that is,
study participants in the experimental group.
Three sets of messages were developed. The first set of messages contained
information on modern contraception methods (implants, IUDs, injectables,
pills etc), method effectiveness, duration of use and ability to return to fertility.
The second set addressed issues of side effects, myths and misconceptions
about contraception, and specific information about where women would
access Family Planning services or Family Planning service-related assistance
within their geographical locality. The third set of messages included reminder
messages for women to turn up at collaborating health centers for Family
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Planning sensitization meetings. Examples of messages under each category
included the following;
Introductory messages
 Congratulations on your newborn baby! Health Child will be sending you
text messages on family planning that will help you plan and manage your
family well
 Welcome to Health Child, we hope your family is well. You will be receiving
messages from this number +256(0)788331777 on family planning free of
charge.
Messages about the importance of Family Planning
 Family planning methods help a husband and wife space their children for
proper health and growth.
 A small family enables a husband and wife to spend less and save some
money for future use.
 Use of family planning allows communities to have enough land for
growing of food and land for grazing animals.
 Family planning will help a husband and wife to enjoy sex without fear of
pregnancy.
Messages about proper usage of Family Planning methods
 Condoms are a method of family planning that a man and woman can use
together during sex. Male and female condoms are available at all health
centres.
 The best place a person can receive family planning methods is at the health
centre, where counselling is also provided by a trained health worker.
 Injectaplan is a family planning method that lasts for 3 months; visit a
health centre for more information.
 Family planning does not reduce a man’s sexual power but helps him to
produce the number of children that he can easily care for.
 Did you know that family planning methods cannot cause your wife to
become infertile, it only gives a woman time to prepare for the next
pregnancy.
 Having a big family always gives a man a hard time to take care of. Come to
Kisima Health Centre and learn more on family planning.
Messages mobilising communities to turn up at the health centre for services
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 Are you a mother who has a baby of 1 months (6 weeks)? It is time for
you to turn up at the Health Centre to access your preferred family planning
method.
 Today at Kabembe Health Centre II family planning methods will be
provided. All breastfeeding mothers are encouraged to come for
information.
 Come to Masese Health Centre today 12/1/2012 at10:00am. We are
providing counselling and family planning methods to both men and
women.
Study Sites
The intervention activities took place in three separate sub counties in Jinja
District namely Kakira Town Council which is peri-urban, Walukuba-Masese
Division which is purely urban, and Mafubira sub-County in which the rural
parishes were selected. The areas have comparably the same demographics.
Overall, the intervention activities took place in 8 parishes and 25 villages. The
total population of these villages is approximately 127,750 (Walukuba- Masese
Division 24,614, Kakira Town Council 27,651 and Mafubira sub-County
75,485). Women comprised 50.4% (63,929) of the total population. (The
population of women per sub-County: Walukuba-Masese Division 12,261;
Kakira 12,938; and Mafubira 38,727) (source: Jinja District Development Plan
2010-2013).
The comparison areas were Busede and Buyengo sub-County, with an
estimated population of 58,745 (31,172 in Busede and 27,573 in Buyengo) and
16,023 and 14,164 women of reproductive age respectively (source: Jinja
District Development Plan 2010-2013).
Study Design
The quasi-experimental study sought to ascertain the effectiveness of providing
Family Planning information through mobile phone text messaging. Within this
design, there were two different groups: a group of women who were not sent
Family Planning information via text message (comparison); and a group of
women who were sent Family Planning information via text messages
(experimental). We determined the following outcomes that would be
measured: demand for Family Planning services (i.e. turning up at health
centers seeking Family Planning services) and the relationship between language
of the messages and turn up for services at the health centres. The total sample
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size for the two groups of the study was 679 women (375 and 304 women in
the experimental and control group respectively).
The recruitment questionnaire was pretested in a village that was not part of the
study. As a result, study tools were revised to ensure validity and reliability in
order to fit within the population being studied. All questions were asked in
mother tongue as the majority of the respondents were uncomfortable with
English. A pretest of the text messages was also done with the help of the
Village Health Teams at the Health Child computer Resource Centre in Jinja
District.
Recruitment of Study Participants
Women in both the experimental and control groups were recruited with the
help of Village Health Team members from the selected study population areas.
Participants received group-specific information in a period of 5 months and
those who agreed to participate were required to complete an enrolment
questionnaire with specific questions about socio-demographics (e.g., age,
marital status, education level, and number of children), contraceptive
knowledge and use, mobile phone ownership and desired message language.
The inclusion criterion for participants in both the experimental and control
group was being a woman of reproductive age and having a cell phone with
SMS capabilities or staying/living with a person with a phone for the women in
the experimental group. Having a phone was not a requirement for the control
group. Study participants were not given any monetary compensation.
Implementation of the Intervention
For women in the implementation group, text messages about Family Planning
were sent to their mobile phones or the phone of the specified person living
close to the intended message recipient at the same time with different
intervals. To determine if there was an association between the number of SMS
received and contraceptive acceptance or continuation, respondents in the
experimental group were divided into three categories with the three groups
receiving different number of messages over the five months period. The first
category received a total of 30 Family Planning messages. The second and third
category received 20 and 10 Family Planning messages, respectively. These
messages were aimed at raising awareness about modern contraceptives
(including method effectiveness), addressing fears and clarifying
misconceptions, and providing specific information about where women would
access Family Planning services or Family Planning service-related assistance.
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In addition, all women in the experimental group received message reminders
(mobilizing messages) to turn up at a collaborating health center within their
locality for Family Planning sensitization meetings. One message was sent out a
day prior to the meeting and the second message on the day of the meeting. In
total, three Family Planning sensitization meetings were conducted at each of
the 9 health centers that collaborated with Health Child, translating into 27
health centre-based sessions all together. The meetings were conducted by two
selected health workers in each of the facilities. At the end of each sensitization
meeting, health workers attended to the specific needs and concerns of
participants, including actual giving and/or administering modern contraceptive
methods for the women who chose a method.
Data Collection
After five months of implementation of intervention activities, a cross-sectional
follow-up survey was conducted between August and September 2012. Followup data was collected from all women, both in the experimental and control
group, using a standard questionnaire. The questionnaire was administered by
six trained interviewers. The interviews were carried out in the participant
language of choice and lasted approximately 45 minutes. The structured
interviews covered the following topics: current contraceptive use practices and
information about the Family Planning messages received.
Ethical Procedure
The protocol was reviewed and approved by the Institutional Review Board of
Mildmay in Uganda and by the Uganda National Council for Science and
Technology (UNCST), which approves all research in the country. Informed
consent was obtained from all study participants in their preferred local
language. Care was taken to ensure that all interviews were conducted with due
consideration for privacy and confidentiality. Interviewers were trained on
confidentiality, implemented the informed consent procedure for all women
who were eligible, and only interviewed women who agreed to participate.
Interviews were conducted in a private space. Completed questionnaires were
stored in lockable cabinets, and access to the data was restricted to the research
team.
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Data Management and Analysis
Quantitative data was captured using EpiInfo and analyzed in STATA. Unless
otherwise indicated, Pearson’s chi-square test of independence was used to
determine significance. Results were considered statistically significant when the
p-value was equal or less than 0.05.
Study Limitation
The women who were included in the study were followed up after a period of
five months. A study period of five months may be relatively a short time to
assess the effects of mobile phone text message on contraceptive decisions of
women and other aspects like language effects. More studies need to be
conducted for a longer duration.

Results
Study Population
Overall, the women surveyed shared some similarities across the experimental
and comparison group. The mean age of women in the experimental and
control groups was nearly the same (25.6 years vs. 25.4 years, respectively).
More than 89 percent of the women in both groups were married or cohabiting
and more than 70 percent had two or more children.
Over 90 percent of the women in both groups had ever attended school, with
the majority of the respondents in both the implementation and control groups
having a primary school education. Among those who had ever attended
school, variations were observed between the control and intervention group in
the highest level of school achieved. In the intervention group, 58 percent had
primary education compared to 71 percent in the control group while for
secondary school education it was 38 percent and 28 percent in the intervention
and control groups, respectively. Further still, there was 3.4 percent of those in
the intervention group who had tertiary education as compared to 1.1 percent
of those in the control group.
Messages Received on Mobile Phones
During follow up, women in the experimental group were asked specific
questions concerning the message received, number of messages received,
owner of phone on which message was received, message language and
content.
Results from the follow-up data collected showed that 326 out of 375 women
in the experimental group had Family Planning messages, either on their own
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mobile phones (41 percent) or a mobile phone of someone else who stays with
or lives near the intended recipient, e.g., spouse (29 percent) or a Village Health
Team (VHT) member (32 percent).
Two-thirds (66 percent) of the women received 10 messages over the
intervention period, while 13 and 20 percent of the women received 20 and 30
messages respectively. More women reported receiving messages in Luganda (a
local language), than English (91 percent vs. 10 percent, respectively). Most
women (64 percent) reported receiving reminder messages to turn to health
facility for Family Planning sessions. Others received messages concerning the
different methods of contraception and importance of use (54 percent), correct
use of contraception (21 percent), facilities providing contraceptive services (12
percent), and management of side effects associated with contraceptive use (7
percent).
Acceptance of Modern Contraceptives after Implementation of SMS
Programme
All women who were not using any method of contraception at the time of
enrolment, in both the experimental (n=242) and control group (n=240), were
asked whether they had started using contraception during follow up. More
women in the experimental group reported having started using at least one
Family Planning method compared to those in the comparison group (39
percent vs. 14 percent, respectively).
There was no significant association between the number of SMS received and
acceptance of Family Planning use by women in the implementation group
(p=0.225) or ownership of the mobile phone to which the Family Planning
message is sent and demand and/or uptake of Family Planning services
(p=0.227). However, acceptance of contraception was associated with the
language in which the Family Planning message was sent to the intended
recipient, with more women who received Family Planning messages in
Luganda accepting at least one Family Planning method compared to those
who received the messages in English (p=0.013).
Mobilizing Women for Family Planning Sensitization Meetings Using
Text Messaging
The potential for using mobile phone text messaging to mobilize women for
Family Planning sensitization meetings organized at health centers was also
studied. Findings showed that up to 75 percent of the women in the
experimental group who received mobile phone text message requesting them
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to turn up for Family Planning sensitization at the health center honored the
request (i.e. turned up). Results from a study by Chen et al., also show that use
of SMS messaging to send appointment reminders is effective in improving
attendance rate at a health promotion centre (Chen, Fang, Chen, & Dai, 2008).
This points to the potential of mobile text messaging as a mobilizing tool in
health promotion programmes.

Conclusion
The use of mobile telephone text messaging in recipient’s preferred language
(luganda )was associated with high turn up at health facilities (75 percent of
women who received messages turned up at health facilities for services) for
accessing Family Planning services, hence a possible avenue for mobilizing
communities for responding to available health services.
Ownership of a mobile phone does not affect turn up of women at health
facilities nor acceptance of a method. In the study, only 41 percent of women
who received messages personally owned a mobile phone. The rest of the
women received messages passed on by their husbands (29 percent) and by a
Village Health Team member (32 percent). It is therefore important to consider
the information network available for the beneficiary woman when planning for
communication messages of Family Planning use. Furthermore, although the
majority of the respondents had access to mobile phone services, they had little
knowledge with regard to its usage especially opening and reading messages.
This affected timely receipt and consumption of information communicated
and as a result, many mothers missed sessions and services. This problem was
aggravated by lack of power where some mothers could not charge their
phones.
Further still, from the results above, acceptance of a modern contraceptive was
more common among women who received messages in Luganda (a local
dialect) than women who received messages in English (p= 0.013).It is
therefore important for mobile Health projects being implemented in low
resource areas where many languages are spoken and with low levels of literacy
to always consider structuring the mobile phone messages in local languages,
depending on the recipients choice
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Abstract: Infant mortality in Mali is amongst the highest in the world – one
out of five children does not survive the first years of his life [1]. In 2011 and
2012, 75 Community Health Workers (CHW) in the suburb of Yirimadjo
(55.000 inhabitants) in Mali started using mobile phones to more efficiently
monitor pregnant women and children under 5. A locally developed app
enables the CHWs to collect data during house calls which is sent by SMS to a
database, allowing nearby clinics to instantly monitor the health situation and
call in patients for treatment when needed. Overall, we found that the use of
the mobile data collection system has significantly enhanced the existing
community health care in Yirimadjo. The system allows for a closer and more
in-time monitoring of both the community and the work of the CHWs, helps
to respond more swiftly to emergency situations, and saves lives.

Improving health monitoring by using mobile
Local mothers acting as a Community Health Worker (CHW) play a vital role in
overcoming the lack of knowledge on how to prevent malaria, malnutrition and
diarrhea, promoting prenatal and postnatal care and vaccination, and making
sure patients receive the right treatment in time. CHWs are trained by
professional health staff to recognise health risks, such as early symptoms of
malaria or dehydration of young children. By regularly making house-calls to
check upon the health of particularly young children and pregnant women, it is
possible to provide prevention and rapid health care. By ‘mapping’ the health
situation of families on a large scale, health specialists can detect a potential
outbreak of infectious diseases. However, in the data collection process and
communication between CHWs and health specialists much is still to be gained.
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In 2011, Dutch NGO IICD [2] and mobile operator Orange Mali launched a
pilot project (Ma Santé) to strengthen the work of 75 CHWs and 10 health
specialists working for Muso Ladamunen [3], a local NGO. The CHWs were
trained in using a mobile device and a locally developed mobile application,
called MAMMA (Mamans Mobiles contre le Malaria au Mali). The MAMMA
app consists of a questionnaire listing various indicators which have to be
checked and filled out during each health visit. The data thus collected is being
sent by SMS to a database with a web interface allowing health specialists to
monitor the health situation and to respond when needed. We assumed that
being able to use mobile phones and the MAMMA application would bring
along the following advantages:
•

•

•

•

•

Health clinics and community associations can respond faster to outbreak
of malaria
Health clinics and community associations can allocate budgets to where it
is needed most, thus making healthcare more effective
CHWs are able to more quickly contact the health clinic for advice and
ensure that patients get to see a doctor immediately.
Doctors can more easily contact the CHW and help them to monitor
patients;
Health clinics can quickly alert CHWs and send information to the CHWs
if an outbreak is detected.

By conducting prevention, diagnosis and treatment in a more efficient and costeffective way, more people can be faster served. More lives can be saved.

Methodology, software and hardware
Our action research has taken place in the rural town of Yirimadjo, a suburb of
the Malian capital Bamako, from March 2011 to November 2013, and has
involved children under 5 and pregnant women. The pilot was conducted in
several phases, the first of which was a multi-stakeholder consultation of all
those involved in health related community interventions, including the staff of
the Community Health Centre, members of the city council, district health
officials and CHWs.
The second phase consisted of an analysis of the existing data-collection and
data-analysis tools, and of the information needs of the different stakeholders,
especially the CHW’s. We then tested existing software for mobile data
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collection, in order to determine what tool would best be suited to the
technological, linguistic and economic context of the Yirimadjo area. From this
survey, it became apparent that the CHW’s would have difficulties to fill in
forms in French, while forms in the local language Bambara would be fairly
suitable. This ruled out most of the existing software.
Another outcome of the survey was that many CHW’s did possess a mobile
phone, but that most were not familiar with the text-features (like SMS) of the
phone.
In the next stage, we made a choice for affordable technology and open source
software, and we chose to re-engineer the forms feature of FrontlineSMS
Medic, in order to be able to insert forms in Bambara. The forms in Bambara
were loaded on Nokia C1/01 feature phones. The data sent by the mobile
phones are received on FrontlineSMS Medic via 2 modems, Sony Ericsson
K800i and E173 Huawei Broaband. A web platform was developed in
PHP/MYSQL to allow processing and analysis of the data sent by the CHW’s
during their daily house-calls in the community. This software package is
running on a Ubuntu server 12.0LTS.
Once the system was operational and stable, we started to train the CHW’s: a
group of 25 experimented CHW’s first received training in the use of the
phone, and secondly in the manipulation of the different forms. This was
followed by regular group and individual come-back sessions. Later on, the
mobile phone training of a group of 50 newly formed CHW’s was incorporated
in their regular CHW training.
Next to filling in the different forms, the CHW’s can also use the mobile
phones to alert the health services. Keywords for alerts in specific cases, such as
a request for an ambulance for a child in crisis, or for a woman in labor trigger
cascading actions for actors involved in the management of emergencies.
Finally, we also inserted other value added fields in the forms, such as the
detection of children without birth.
The implementation phase started with 25 CHW’s from late 2011 on and was
gradually upscaled to a total of 75 CHW’s by early 2013. Feedback from the
CHW’s on the use of the mobile phones was gathered during their bi-weekly
sessions with the CHW-supervisors, two doctors working for the NGO Muso
Ladamunen.
From late 2012 on, with funding from IWG, the project was replicated in
another suburb of Bamako, Sikoroni (80.000 inhabitants) with the local NGO
Sigida Keneyali. Here too, the process started with a multi-stakeholder
consultation, but the choice of technology and hardware could be based on the
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preliminary experiences in Yirimadjo. Some forms were adapted to the specific
needs as expressed by the local stakeholders in Sikoroni, 35 CHW’s were
trained and started using the application in early 2013.

Results
On a yearly basis, Muso Ladamunen used approximately 312.000 SMS (150.000
SMS for the data sent by the CHWs, and 162.000 SMS for the reminders for
vaccination and antenatal and postnatal consultations).
75 CHWs in Yirimadjo have been trained, and 96% of them now perfectly
master the collection tools and data transmission; the 4% having trouble with
the tool are mainly related to eye-vision and the size of the phone screen. We
have registered 2475 children, of which 1796 were diagnosed for uncomplicated
malaria. Each child now has a tracking sheet on the different interventions of
the CHWs. 237 children with signs of severe malaria could be treated. 12%
were tested positive for malaria via rapid tests. 60 % could be treated within the
24-48h interval.
180 women and 115 children were assisted thanks to SMS alerts. 44 children
were found insufficiently or not vaccinated at all, and they were conscripted in a
special immunization program. The dropout percentage for antenatal care went
down from 35 % to 20 %. 125 children were found without a birth certificate
and have received one by now. Thanks to the SMS alerts, the average delay for
emergency care decreased from 1h45 to 30min. The alerts also enabled
arrangements to be made before the arrival of the ambulance with the urgent
cases at the community health center. The average response time of the CHWs
within 24h has increased from 34% to 60 %, while the response time within 48
hours subsequently decreased from 70 % to 60 %, and within 72 hours from 80
to 65%. The improvements on response time can be related to the application
which allows a regular monitoring of the individual interventions of a CHW
and provides evidence for a feedback to the CHW by their supervisors.
Incorporated geographical data on the forms allowed a fairly accurate
identification of the areas most affected by malaria, and of areas with low rates
of antenatal care subscription.
The analysis of the combined data also helped Muso Ladamunen and the
involved health instances to intervene more effectively through targeted
advocacy. Reminders for vaccination sessions, and for antenatal and postnatal
visits were sent out by SMS – this partly explains the increase in the rate of
antenatal care from 78-98 % and of postnatal care from 10% to 30%. The
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improvement rates were particularly due to the fact that Muso could make a
link between the registered pregnant women and their actual attendance of
antenatal and/or postnatal sessions, and send reminders for these sessions. The
comparison also allowed to identify all women who were late or absent for the
sessions, and for CHWs to take specific steps towards these women.

Conclusion
The use of the mobile data collection system has further enhanced the existing
community health care system in Yirimadjo – and data from the second
implementation in Sikoroni point in the same direction. The system allows for a
closer and more in-time monitoring of both the community and the work of
the CHWs, and helps to respond much more swiftly to emergency situations.
Community Health Workers have proved to be able to relatively quickly master
the technology, and indicate that it saves them time, and makes them more
effective – and they take pride in their new role.
On the other hand, adaptation of the application to the local context (e.g.
language), training and coaching of CHWs on the use of both the mobile phone
and the application remains essential in a first stage.
Linking the health data to the existing national Health Information System
would be a logical next step to help sustain the system. Recurrent costs are
fairly low, and further upscaling may allow economies of scale on the
investments in training and hardware.

Footnotes:
1

WHO, ’Levels and Trends in Child Mortality. Report 2012. Estimates Developed by the
UN Inter-agency Group for Child Mortality Estimation’. Retrieved from:
http://www.who.int/maternal_child_adolescent/documents/levels_trends_child_mortality_2012.pdf
2. The International Institute for Communication and Development (IICD) is a Dutch-based non-profit
foundation, with over 15 years of experience in using information and communication technology
(ICT) as a tool for development. Together with local and international partners IICD creates practical
and sustainable solutions to persistent problems in economic development, education and health in
12 countries across Africa and Latin America. IICD’s programmes have thus far benefitted almost 1
million people directly and more than 6 million people indirectly. www.iicd.org
3. From 2008 on, Muso Ladamunen has initiated a large community development program in
Yirimadjo, and it conducts parallel activities in citizenship building, education, economic development
and health. The health activities in the area are based on a model of universal access to healthcare,
and on home based care via the CHWs of type II. http://www.projectmuso.org
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Abstract: Recent years have seen a growth in mobile applications and services
in the water sector addressing some of the sector’s governance challenges. The
sustainability rate is however low and there is a lack of research on the “real”
benefits. Through an in-depth analysis of four cases (interviews and field visits),
this article seeks to understand the common benefits and challenges for
increased and sustainable use of mobile applications in the provision of water
services. The results reveal that the benefits are improved service delivery, new
and better data, strengthened consumer voice, and reduced costs. Common
challenges include lack of incentives to use the system, user costs, user privacy,
absence of basic infrastructure, lack of responsiveness, and limited marketing. It
concludes that increased transparency is never an end in itself and that
accountability requires willingness, capacity, and the mandate to act on part of
the responsible institution.

Introduction
The rapid spread of mobile communication technologies in developing
countries has led to a lot of excitement and hype in development circles. With
mobile subscriptions in East Africa above 50% (World Bank 2013), mobile
devices are one of the most widely available platforms for information
dissemination and interactive communication in the region. A variety of mobile
phone-based applications and services for low-income populations in areas like
health, education, banking, and governance have been piloted and implemented
in East Africa (Hellström 2010).
Despite a relatively slow start, the use of new technologies has also made its
way to the water sector, changing the way water is governed (Schaub-Jones, et.
al 2013). The water sector is facing a number of governance challenges where
mobile services can make a difference, especially when it comes to increasing
transparency, accountability and participation. Governance weaknesses within the
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water sector1 have resulted in fragmented and ineffective institutions, a lack of
clarity of roles and responsibilities, questionable resource allocation, unclear or
non-existent regulatory frameworks, weak accountability of politicians, policymakers and implementing agencies, and outright corruption (United Nations
2006). A lack of knowledge and awareness of rights and responsibilities among
water users has further exacerbated the problem (Dubreuil & Hofwegen 2006).
On the ground, the effects of poor governance can be seen in terms of
inequitable access to water services, poor water quality, service unreliability and
low functionality of water infrastructure among others. At the operational level,
water managers are faced with incomplete data sets that make planning and
decision making difficult (United Nations 2006).
Mobile applications can increase transparency through awareness raising
campaigns on water issues among citizens, simplify billing and metering
through mobile payment (Hope et. al 2011), and improve transparency on
sector funds (e.g. www.akvo.org/). Mobile applications are also used to
improve accountability and participation by facilitating data collection and
monitoring the status of water sources (e.g. www.waterforpeople.org/) and
strengthening consumer voice through online platforms (Odugbemi & Lee
2010). See Hellström and Jacobson (2013) for a more thorough categorisation.
Despite the growing view that mobile technologies can play a role in
improving water supply services, unforeseen implementation and scaling up
challenges have turned many projects into short lived and forgotten pilots. In
fact, many ICT4D initiatives do not survive beyond the pilot phase - or even
outside the venue of hackathons for that matter. Heeks argued already in 2002
that there generally is a high rate of ICT4D failure (Heeks 2002). When seeking
to understand why, he argues that there exists a design-actuality gap; a
mismatch between design assumptions and local realities (Heeks 2002).
Similarly, Unwin argues that most e-gov projects fail “due to the human factor,
not as a result of problems with the technology” (Unwin, p.296). According to
Unwin, some common e-governance project risk factors are; lack of
institutional capacity (including human resource), lack of commitment, failure
to access funding, and unclear responsibilities (ibid). M4D research in the
governance field has identified a set of social, financial, technical and
organisational challenges that effect project sustainability (see Hellström 2011,
Ojo et. al 2013). A white paper by iHub Research (Moraa et. al 2012) indicates
that 9 out of the 20 water applications identified in Kenya have not scaled.
1

Water governance defined as “the range of political, social, economic and administrative systems
that are in place to develop and manage water resources and the delivery of water services, at
different levels of society” (Rogers and Hall 2003, p.7).
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From a developer’s perspective, they list the key reasons for failure to scale as
(ibid, p.4):
1. Lack of capacity and absence of sound sustainability models
2. Limited funding opportunities
3. Lack of organisational support
4. Difficulties to initiate partnership with key stakeholders (operators, civil
society organisations, government institutions etc.)
5. Lack of government buy-in
6. ‘Funding syndrome’ (i.e. attract new funding to a new project idea is
easier than sustaining what is already there).
Although mobile applications and services are believed to increase
transparency, accountability and participation in the water sector, the evidence
base to support this is limited (e.g. anecdotal white papers and reports like
World Bank 2012, Finlay & Adera 2012, Ross & Luu 2012), and little is known
about what causes this “pilot-then-die” syndrome seen in the sector. Due to the
technology’s novelty, the poor sustainability rate, combined with organisations’
reluctance to openly share their failures, there is a paucity of academic literature
on the “real” benefits of mobile applications in the water sector, beyond the
hype and the hopes, particularly when it comes to its effect on governance the
subject (Kleine 2010, Sasaki et. al 2010).

Research design
This paper builds on the assessment of on-going mobile-enabled water
governance projects in East Africa found in Hellström and Jacobson 2013, and
looks deeper into four of these projects in order to understand the common
benefits and challenges for increased and sustainable use of mobile applications
in the provision of water services.
The findings presented are based on face-to-face semi-structured interviews
with project staff and users during field visits in East Africa in December 2012.
The interviews were followed up in late 2013 and early 2014 via mail for project
updates and respondent validation. The interviews were transcribed and a
coding terminology was developed to analyse and sort the content under
categorical themes. Benefits of using mobile applications in the provision of
water services were analysed through three main concepts: transparency,
accountability and participation. The challenges on the other hand were
categorised under social, financial, technical and organisational challenges
respectively.
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Study limitations
As stated previously, the use of ICT and mobile phones particular in the water
sector is a relatively new phenomenon. Because of this, many projects are still
in an early stage of implementation and therefore difficult to evaluate or
measure impact. End-users are few and hard to identify. This is also true for the
cases selected for this study.
Selection of cases
By assessing on-going projects in East Africa, four cases were singled out based
on the following criteria: they had to be active, should have survived the first
pilot phase, and constitute a mix of rural and urban projects.
The selected cases are located in Kenya and Uganda respectively (countries
which both have emerged as a testing ground for many ICT4D initiatives), and
try to improve transparency, accountability and participation in various ways:
while the two rural cases focusing on mapping/monitoring of water points have
a clear accountability angle, the two urban cases targeting households
connected to the main water system and informal water vendors respectively try
to improve transparency and participation in water service delivery.
Description of cases
Field Level Operations Watch (FLOW)

Water For People (WfP) began developing Field Level Operations Watch
(FLOW) in 2010 to improve its monitoring efforts. In 2012, WfP partnered
with Akvo Foundation to further develop FLOW to a robust, open source data
collection tool that allow users to create surveys that can include text, photos,
video and GPS coordinates. Data on the location and functionality of water
points as well as data on access levels of water and sanitation at household and
public institution level is collected by using Android phones. It can be used off
network but when connected it automatically transmits the data to a central
database and upload it on Google Earth. Different colours are used to show the
status of the water points on the map. The map is primarily meant to respond
to the needs of the donors who in this way can see the results of their
contributions. District Local Governments can also use the data to plan for
future investments, and assess service and sustainability levels. The data is
compatible with the Uganda Ministry of Water and Environment’s central
database where it is used for advocacy and planning within the district. WfP
uses its own enumerators for data collection but informs the district local
government of their monitoring activities. Before the mobile intervention
monitoring was done using paper based questionnaires.
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Mobiles 4 Water (M4W)
M4W is a joint project implemented by three international organisations,
WaterAid, SNV, IRC in collaboration with Makerere University in Uganda with
the objective to improve functionality of rural water points using mobile phone
technology. The project has two main components; 1) baseline data collection
and, 2) problem reporting. For the first component, the District Water Officer
engages Hand Pump Mechanics (HPM) to collect baseline data on water points
using simple Java enabled mobile phones. Data is collected on the location,
current status repairs, and service history of water points. The information
created by the system is later used by the District Water Officer to update the
district and central database. Before the M4W project, the District Water Office
did monitoring manually, which was very time consuming.
The second component allows water users to report problems with their
water points by sending a SMS to a short code. The SMS is sent to the district
and to the Ministry of Water and Environment after which a notification is sent
to the HPM responsible for the specific water point. After the notification, the
HPM has 48hr to do an assessment of the problem using a form in the phone.
While the district handles major repairs, minor repairs are done by the HPM
and paid by the community. When the water point is repaired, a final form is
sent to the district and ministry and a verification form in paper format is filled
out and signed off by the water user committee. Prior to the project, users had
to write a letter explaining the problem to the Village LC1 Official, also a very
time consuming and complicated procedure.
MajiVoice
MajiVoice is a platform for two-way communication between citizens and
water service providers in Kenya. The initiative is implemented by the regulator
Water Services Regulatory Board (WASREB) and supported by the World
Bank. Through MajiVoice, citizens can submit water related complaints in a
confidential way using either their mobile phone or an online platform in
addition to traditional communication channels such as calls and visits. Once a
complaint has been submitted, it is forwarded to the responsible water service
provider for follow up action. At the same time, a unique reference number is
sent automatically to the customer via SMS that can be used to check the status
of their complaint by dialling a short code. The service provider also updates
the customer on the status of the complaint using SMS. If an issue is not
resolved within a set period, it is automatically escalated to a senior official for
action, and finally, if still not resolved, to the attention of the relevant water
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service board and regulatory agency. In addition to submit complaints, citizens
can also use the system to access and pay their e-bills using mobile money.
For the service providers, MajiVoice has an in-built monitoring mechanism
that tracks how complaints are being resolved, the time taken and performance
of persons responsible for resolving complaints. Each complaint is assigned to
a responsible Customer Care Agent, who is bound by a Customer Service
Charter and can be viewed by other staff and managers to ensure
responsiveness. The system also allows service providers to broadcast
information to its customers by SMS such as service interruptions.
M-Maji
M-Maji is a mobile application that enables residents in Kibera, a large slum in
Nairobi to access information on water from vendors. The application,
developed by Stanford University is implemented by Umande Trust, a Kenyan
organisation and responds to a number of water related problems identified by
the residents such as the long distance to buy water, lack of information of the
nearest water point, high water prices, water shortages and poor water quality.
The application allows registered water vendors to market themselves by
submitting their availability of water and daily rates via SMS (in the beginning
via USSD but it proved to be too costly). The water buyer can then enter
her/his location, again via SMS after which a list of the nearest vendors and
their prices is generated. In addition, the buyer can also choose to receive a free
SMS with information on the vendor, directions and contact number. During
the first six months in operation, 7000 requests had been received. On a daily
basis, roughly 30 water vendors (out of 158) advertise and there are 50-100
quarries from users (more if there is a severe water shortage). To minimize
misuse, the system also allows buyers to rank the vendors in terms of water
quality and service levels.

Findings
Data from the four projects reveal some common benefits and challenges of
using mobile applications to improve water governance. Benefits are
categorised under the main concepts: transparency, accountability and
participation, while challenges are categorised as either social, financial,
technical and organisational.
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Benefits
What are the common benefits for increased and sustainable use of ICT in the
provision of water services?
Transparency
New and better data: Mobile tools enable the generation of quick, accurate and
standardised data in a user friendly way. As in the case of FLOW and M4W, the
ability to update data in real time and to geotag water infrastructure offers new
possibilities for sector monitoring and to capture trends over time. Geo
referenced data minimises the risks of forged monitoring and ‘double counting’
of water sources. By uploading the data into online maps, accountability is also
improved towards donors who can see each other’s contributions. The data
transmitted through the M-Maji system, although not aggregated at a higher
level, still benefits the individual water consumer. However, the participatory
design requires that data from water vendors are up to date and correct.
Accountability
Improved service delivery: In the case of M4W, the project has meant better time
management, increased efficiency of service delivery and reduced transport
cost. ‘We used to move anyhow just to reach and nothing was wrong’ (HPM in Western
Uganda). The mobile intervention has also greatly reduced the time taken from
reporting a faulty water source to have it repaired. A process that before could
take months, now takes days or even hours. Timely resolution of complaints is
also a key feature of Maji Voice, another feature is that it provide opportunities
to facilitate billing and payment of water services. Increased efficiency, effective
complaint systems, and transparent billing systems all improve service delivery.
Reduced costs: The efficiencies gained through the use of mobile applications
for efficient billing systems and effective data entry cuts costs and saves scarce
sector funds for more productive use.
Improved monitoring: Increased accountability reduces the risks of wasteful
utilisation of resources. FLOW for example allows WfP to collect the
information needed to see a more complete picture of the water conditions. In
the case of M4W, the transparent way baseline data is collected has increased
accountability between the different layers of government. According to a
District Water Officer in Western Uganda; ‘I can be accountable to the district local
council since I can share data which justifies the choices I make’. Accountability has also
increased in the sense that Water User Committees are now monitoring and
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verifying the work by HPM. Or in the words of a HPM in Western Uganda;
‘You can’t cheat the community anymore’.
Participation
Strengthened consumer voice: Projects like Maji Voice are leveling the playing field
between water consumers and providers by enabling access to information on
rights and responsibilities. Also M-Maji, through their rating system,
strengthens the role of the consumer. Other projects like M4W empower water
consumers by engaging in activities that previously were the responsibility of
the government alone such as monitoring and direct engagement with HPM.
Using survey tools, WfP speak with community members, find out if water
service is reliable, whether someone can fix problems, and better understand
ongoing issues.
Challenges
Many of the general challenges identified in the conceptual framework also
apply to water governance projects. However, what are the common challenges
for increased and sustainable use of mobile applications in the provision of
water services?
Social
Lack of incentives to use the system: Needless to say, ICT projects must have clear
user incentives but often end users do not have access to the full picture and
tend to be passive receivers of information. In the case of FLOW, incentives
for community members to respond to lengthy questionnaires aimed at baseline
collection for monitoring purposes are not that obvious. Although the data they
provide is used for planning activities that will ultimately benefit the users, the
information only goes in one direction and there is no direct feedback. In M4W
on the other hand, the HPMs have clear incentives for participating in the
project; assisting with baseline monitoring can lead to business opportunities
and has also resulted in increased trust and recognition at village and subcounty level. Being identified as part of the project and the newly formed
association of HPMs, the HPMs role is now more formalised and they have
more authority to help the community. Last but not least, access to mobile
phones also means access to internet and social media such as Facebook. The
project also has incentives for the water user since reporting problems to the
HPM leads to faster response time. M4W has empowered the community in the
sense that they are now the ones in charge of hiring, monitoring and paying the
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mechanics. The incentive to use the M-Maji system is even more pronounced
for both actors: the water vendors increase their business and the users save
time and money in the search for water.
User privacy: New possibilities to capture data linked to a specific
individual/household (such as customer number, address, GPS coordinates)
could raise privacy concerns for water users, particularly related to complaints
to service providers. However, given the relatively insensitive nature of water
related data, this risk is probably lower than for example data on political
affiliation, corruption or human right abuses.
Financial
High initial investments: more advanced software and applications require
“smarter” and more expensive phones which can make scaling up and
harmonisation with government led other initiatives difficult. In the case of
FLOW the software can not be downloaded freely and must be purchased by
the developer Akvo and it relies on expensive GPS enabled phones (and not
cheaper options such as SMS-function).
User costs: Although communication costs have gone down, total cost of
mobile phone ownership, i.e. cost of device, airtime (for data, voice and SMS),
charging, etc. present barriers for participation. In M4W the cost of an SMS to
report a problem with a water point (200 Uganda shilling) is a potential barrier
to the use of the system. This has resulted in people making phone calls to
report their problem, which is cheaper but means that the data is not entered
into the system.
Technical
Data collection format: The type of data that can be entered into digital forms is
limited and cannot always be adapted to the local context. Valuable knowledge
that is hard to structure into a form is lost.
Absence of basic infrastructure: Electricity, network coverage, technical know
how and support are often absent. This is mainly a rural challenge as illustrated
by a HPM in the M4W case. On top of buying phone credit to make phone
calls, send SMS and access internet, additional costs for charging the phone’s
battery are generated since few HPM have access to electricity in their homes.
Instead the HMP has to travel to special charging kiosks which costs 500UGX
for charging the battery, another 2000UGX for transport, and wait for three
hours for the battery to be fully charged (this to make sure that the battery is
not stolen or replaced by a counterfeit battery). When the mobile phone need
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repair they had to travel even further. FLOW, using high-end Android phones
to collect data, also had problems when being used far away from the national
electricity grid. Their solution was simply to carry a number of extra batteries
with.
Organisational
Lack of responsiveness: If accountable institutions lack capacity to respond to and
act on the information generated through the project the information will be of
no use. The simple system M-Maji showed poor capacity to act on complaints
from the water buyers. Data from FLOW was not utilized on a district level
since they lacked a management information system.
Lack of marketing: Many ICT projects depend on participation from the
“crowd” or users to succeed. Yet, many of the available services never reach
out to the intended target group due to non-existing meta data, poor marketing
and awareness raising. This was mentioned by all four cases, that insufficient
marketing of the application was challenging.

Discussion and conclusions
Since the use of mobile applications to improve water governance is a relatively
new phenomenon it is yet early to assess its impact. However, what seems to be
clear is that mobile applications and services can increase transparency and
accountability, as well as remove obstacles to citizen participation. To achieve
these positive outcomes, a number of challenges need to be overcome. Many
water governance projects assume that main problem in the water sector lies in
the lack of information and transparency. Although important, other pressing
resources are usually lacking too (i.e. financial resources, human and technical
capacity, spare parts etc.). Access to information and increased transparency is
thus never an end in itself unless the information it yields is acted on.
This leads us to the notion of accountability. At the same time as mobile
applications present opportunities for exerting accountability by providing
better data, this rests on the assumption that there is someone at the receiving
end of the information chain that perceives her/himself to be accountable. For
example, citizen reporting systems where water users feed a platform with
information on faulty water points are and will be perceived as a waste of time
unless the complaint is acted upon in a timely and transparent manner. To
assure such responsiveness, it is therefore crucial that the responsible institution
has the willingness, capacity, and most importantly, the mandate to act on the
information and/or on identified needs and wants of the citizens. Since public
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water services are a long-term commitment, for which accountability ultimately
rests with government, M4D-projects that aim to increase accountability need
to be institutionalised in, and aligned with government structures - and not
compete with or undermine them.
Many technology projects assume participation by a critical mass of users.
This study shows that although it is clear that mobile technology present new
ways for water users to participate in the management and provision of water
services, for this to happen users need to be made aware of these opportunities.
Marketing and awareness campaigns are therefore highly needed and lacking at
the moment. Women are traditionally responsible for collecting water, and
therefore the first to identify a water problem (malfunctional pumps, worsen
quality of water etc.). At the same time, women have less access to mobile
technology. For ICT projects to be successful and participatory, this is an issue
that needs to be addressed. For users to trust the system, issues around privacy
and security must be addressed. Other prerequisites for participation relate to
access. For example, any mobile phone application assumes that the intended
users have access to functioning handset and electricity, and that the
data/traffic is paid for. However, these conditions are often outside the control
of the project. Further, to sustain participation, clear incentives need to put in
place. Users must see a direct benefit from spending their time and resources
and not just be passive feeders or receivers of data. To close the so-called
feedback loop and to keep users engaged, interaction is vital. Project owners
need to verify and provide feedback to users about their contributions and act
on it to avoid user fatigue.
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Abstract: The Information and Communication Technologies (ICT) are taking an
increasingly important part in our daily lives. Everywhere around the world, in many
activities sectors like industry, education, health, and entrepreneurship, ICT integration
creates many improvements. In developing countries, mobile devices represent an
essential vehicle of this process. Cheaper than computer, easier to use and portable,
mobile devices are more accessible for populations and represent real tools for decision.
The location of points of interests is an essential element of success for location services.
On one hand, the services’ usage depends generally on categories of mobile devices, GPS
(Global Positioning System) cover, and mobile Internet quality. On another hand, we
have a set of constraints such as Mobile Internet cost and a big part of mobile devices
without GPS. Thus, the aim of this work is to provide an API for location services which
integrates all categories of mobile devices.

Introduction
ICT is commonly accepted as a development key factor in the different mobile
services such as m-education [1], m-health [2], m-agriculture [3] or m-government [4].
Lots of international initiatives are promoting and sponsoring the development of mobile
applications for development.
Most of the mobile services are usually designed and implemented independently
from the location of the mobile. This information would be interesting to leverage the
efficiency of ICT solutions. However, location solutions are not always trivial in
Emerging countries. If serious efforts have been realized on cartography systems (training
and cartography campaigns organized by the Openstreetmap foundation in Africa), it is
still impossible to rely on usual geolocation systems for standard ICT services. Moreover,
there is practically almost no open API for geolocation provided by local operators.
On one hand, most of the mobile devices do not support GPS system that
remains expensive and power consuming. On the other hand, there is no structured
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homogeneous geographical information (street name not always defined). That is why the
University Cheikh Anta Diop of Dakar (UCAD) has decided to develop an hybrid
geolocation system that mixes network and local information. Such system can be used
from almost any mobile device and can be completed through a crowdsourcing system
with a concept of areas adapted to the local context. The crowdsourcing concept is a
mechanism for leveraging the collective intelligence of online users toward productive
ends; it describes a new Web-based business model that harnesses the creative solutions
of a distributed network of individuals through what amounts to an open call for
proposals [5].
This paper will describe the whole system. It will also detail the data model used to
generate geolocation information in areas where it is not available.

Related works
Several theories and research results show GSM (Global System for Mobile
communication network) as more reliable location system. Indeed the location reliability
depends mainly on accuracy, estimated in terms of distance in location systems.
Varshavsky et al. in [6] argue that location solution based on cellular phone
technology, specifically GSM phones, is a sufficient and attractive option in terms of
coverage and accuracy for a wide range of indoor, outdoor, and place-based locationaware applications. Authors present preliminary results that indicate that GSM-based
location systems have the potential to detect the places that people visit in their everyday
lives, and can achieve median location accuracies of 5 and 75 meters for indoor and
outdoor environments, respectively.
And it is possible to make improvements to location services based on the GSM
network. Chen et al. in [7] examine the positioning accuracy of a GSM beacon-based
location system in a metropolitan environment. Authors explore five factors effecting
positioning accuracy: location algorithm choice, scan set size, simultaneous use of cells
from different providers, training and testing on different devices, and calibration data
density. Estimating location using multiple providers’ cells reduces median error to 65134 meters and 95% error to 163 m in the downtown area, which meets the accuracy
requirements for E911.
Several solutions are proposed through the combined use of GPS and GSM for
object location. However, these solutions are designed to specific problems and generally
the GSM is used as technology of information transfer.
Al-Khedher in [8] proposes an integrated GPS-GSM system to track vehicles using
Google Earth application. The remote module has a GPS mounted on the moving vehicle
to identify its current position, and to be transferred by GSM with other parameters
acquired by the automobile’s data port as an SMS to a recipient station. In the same way,
we can cite Lita et al. [9] which present a low cost automotive location system using GPS



61



and GSM-SMS services. The system permits localization of the automobile and transmits
the position to the owner on his mobile phone through a short message (SMS) when it is
requested. In addition, the system can be interconnected with the car alarm system and
alerts the owner, on his mobile phone, about the events that occur with the car when it is
parked.
Thus, our solution aims to provide to developers a geolocation tool. Indeed, this
tool will permit to develop location services based on GPS coordinates, GSM network
information, or remarkable areas. Instead of following the principle of the solutions listed
above where the GSM is used for information transmission, our solution uses the GSM
network as a location system as well.

Motivation and challenges
In developing countries, populations have many constraints for performing daily
activities. And research must be oriented to remove those constraints. Thus, many
barriers of the development process will be crossed. Among those barriers, there is the
Internet access, and the mobile devices costs, which broke the integration of geolocation
services in many activity sectors.
Internet access is an important element for the return of information on mobile
devices in location services. However, rates of Internet access in sub-saharan Africa
belong to the most expensive in the world. According to the ITU, the cost of a
broadband connection is on average about $100 for 110 kilobits/second against less than
$30 in Northern Africa and less than $20 in the rest of the world. The low Internet
penetration and high cost of the Internet access are mainly due to the lack of concurrence
between high-capacity network operators. Local operators can therefore impose a price
above the marginal cost of service. Today, only one submarine cable of optical fibber
serves the western African coast and is named Africa-SAT-3. In addition, it comes the
price of smartphones that are quite expensive for most of people in developing countries.
For instance, in Senegal, according to the labour code, the minimum wage is on average
about $75 per month for 173 working hours.
Note that, there is a lack of referenced points of interest for developing countries,
and it is necessary to produce a solution that will permit to reference information in the
API database.
Thus, the aim of our work is to provide an hybrid geolocation engine. That engine
is an API, which allows developers to integrate location services in their applications. In
such engine, location information is not limited to the GPS coordinates, but also
integrates the information of GSM network and remarkable areas (markets, monuments,
cities…). The diversifying of location information allows creation of location services
based on information of the GSM network or remarkable areas in addition to GPS
coordinates. Thus, developers of applications can create location services usable by low
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cost mobile devices, which do not support GPS and use of voice or SMS in order to
access to location information.

Location API
API Presentation

Fig1: Physical organization of the location API
The API (Application programming interface) is developed to provide a
conventional hybrid geolocation service with GSM and GPS information in addition to
information areas. Figure 1 shows the physical organization of the API. In addition,
depending on the type of the user, operations can be done. It should be noted that the
system includes a database and an interface layer that can be called via web services’
requests. The data adding methods allow to set up the API database. These functions
manipulate information from the GSM network, the GPS, and local information (address,
name of the point of interest, area). The GET functions allow to recovery information.
Update and Delete functions can be used to modify or delete obsolete information.
Any user of the platform and Emerginov subscriber to the geolocation API can
perform all these operations. For the implementation of our solution, we used the
platform of Emerginov Orange Labs. This platform provides a suitable environment for
developing and experimenting services [10]. By an approach based on crowdsourcing,
different actors can use the API. On one hand, the API developers can create and update
the functions and data collectors can insert information into the API database. On
another hand, the location service developers can call the functions from the API in their
applications.



63



Therefore, we have another essential element that is the Emerginov platform.
Indeed, it is the core function of our structure. It includes the project (geolocation API)
and provides the necessary configuration for the data operation.
The platform makes it accessible from the HTTP data request, and manages
resource usage quota. Before using resource from the API, we require to subscribe to data
repository. This aspect provides management and security operations.
Structure and data model
Data Structure

Fig2: Structure of the API data
Figure 2 shows the relationship between entities. A point of interest is in a
remarkable zone. A zone can be a city, a neighbourhood, a market, a university. Note that
the list is far from exhaustive as we can find a plethora of items that can be taken into
account. By linking each item to a category, we try to structure the data in order to
facilitate search of information. In the Category section, you can find health, culture,
hotels, beach, sports… In fact, Education, health, and culture represent categories. And
the link with points of interest provides more structuration to the data model. In order to
diversify, each point is linked to information networks such as GSM and GPS.
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Data Model

Fig3: The data Model of the API
This representation in Figure 3 is the reference structure materialized in the
illustration above. It translates the data model of the API database. Note that in a
category we can find one or more points of interest. And also for a point we can have a
multi-information as may be related.
In addition, following information for location and depending of the area,
categories may involve several points.
An important aspect that we have introduced in our work is the cutting zone and
subzone.
These aspects allow optimization of research and neck a bit the risk of errors encountered
in the domain of hybrid geolocation using information of GSM and GPS networks only.
In the diagram, this is represented by relationship (many to many) between
information for locations and area. The relation between area and subarea introduces the
concept of recursion that may be encountered in the use of database.
This allows observing a certain granularity of information and more easily
eliminating unnecessary information. With a Subfield table, search area becomes smaller.
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Finally, we introduced the entity key. It is a table that maintains transparent and
dynamic identifiers to another table. It plays a role of buffer space to keep a reference to
the value of identifier register.
Restful web service
Emerginov platform is open and uses free tools. We have compiled for use in our
project open source elements. And, in the construction of our system, we relied on a
framework named Restful Luracast Restler written by R. Arul Kumaran in order to create
web services. This framework exposes a PHP class, public and protected methods as a
Restful API. It allows creating a Restful API easily. All public methods are automatically
transferred, “mapped” to a URL. Its main target is the web developer and mobile
application. The Restler 2.0 was chosen because it offers flexibility methods. And he
supports the HTTP request Get, Post, Put, and Delete. These actions allow components
to manipulate resources in a simple and intuitive way. When a web client retrieves a URI
(Uniform Resource Identifier), he knows he can recover a representation from the
resource by dereferencing the URI with the GET method. Query results can be in JSON,
XML, YAML, AMF, PLIST (XML and binary). Format conversion is two-way (request
and response). The authentication system can be activated or not.
In the following, we will explain the role of each file that constitutes the framework.
• Index.php : loads data formats, classes and files used for building a RESTful
service.
• Restler.php : contains configurations; it is the server part of the framework Restler;
REST API is the gateway server.
• Compat.php : check the compatibility of PHP versions used and the version of the
framework Restler used.
• Xmlformat.php : Support for formatting XML data.
• htacces : is a simple text file, configuration file of apache web servers. It is used to
modify access rights, create redirects, and write custom error messages.
We have added an additional file (geoloc.php). This is the class that contains functions
api geolocation. This file will be attached to the index.php in order to make available the
resources of the API.
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Fig4: Restful web service organisation of the API
Figure 4 shows how our API behaves when an HTTP request comes. For POST,
UPDATE, DELETE and GET queries, the treatment is the same. We look at the
semantics of the URL before any. If it is normal, the next step is to test the security. And
when the URL is bad we send a “fail message”. The same procedure is done if the
authentication check is bad. When the authentication is correct, the function of the API
that made the request is executed. And the result is always sent through HTTP and data is
recovered in JSON object arrays.
Data collection Tool
In order to supply the API database, an Android app was developed. And this
application has many features: adding information of point of interest, adding category,
managing zone and sub-zone, displayed information and synchronization. The android
application is based on using the web services exposed on Emerginov platform. The
android application is based on the use of web services exposed on Emerginov platform
and the geolocation API. Before transferring a data to the platform, a test is performed to
ensure the recovery of information networks (Latitude, longitude, MNC, MCC, LAC,
CELLID). The synchronization option is enabled only when information is stored in the
local database (SQLite).
For displaying operation, the function returns a JSON object array. A conversion
is necessary in order to enable the user to read data correctly.
In summary, the application of data collection methods exploits basic geolocation API to
inform reliably a database project on the platform Emerginov.
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API test
The deployment of this API on Emerginov platform has enabled us to provide
public access to data and functions on one hand, and to do a series of validation tests on
another hand. Two categories of tests were performed: the first one was done with the
online google RestConsol, the second one with one application we developed using the
API for location of points of interest.
After the test with the Google REST console, a voice application with location
service based on remarkable areas in the API is implemented to test the API. That
application named “GeolocVoice” is a service that uses the voice synthesis and voice
recognition. “GeolocVoice” is an application that allows to validate the structure of the
API. It provides information to a client who makes an IP call or via PSTN operator.

Fig5: GeolocVoice
This application proposes a dialogue with guests that are looking for information.
When a user dials the number associated with the Emerginov project, a message
containing the mode is given by the system. He will have to choose between the numbers
1 and 2 to guide its research.
If we assume that he chooses the number 1, the system will ask him to choose a
category in the list. Then, the voice service makes a request for the area that interests the
user. After, the system uses two keywords given by the user in his research in order to
communicate the list of points of interest. So, according to the point of interest of the
user, the application returns the location information from the API. Information about
the point shall be returned by voice, sms format to the user.



68



Conclusion
Several supports are available to access information in the field of geolocation. But
the problem is that they are not always compatible with the communication media of
most people in developing countries. So, such services are mostly suited for developed
countries. Hybrid geolocation offers more opportunities for service offers. It also
provides more details about the location of objects. It is more appropriate to the context
of emerging countries as it is possible to offer mixed information of GSM, and GPS
networks.
That is what prompted us in our research to provide a solution in this domain.
And it takes into account aspects such as the cutting zone and subzone.
This division reduces the space to consider to locate a point, which will lead to the
reduction of errors. Another important aspect is the segmentation into categories for the
points of interest. This makes easier the use and access of data.
While our solution brings new approach, it is hampered by the fact that a lot of
objects can be scanned. This problem is related to the economic context of emerging
countries. The other problem is access to GSM and GPS information; it is not always
possible, as this depends on the network coverage of the telecom operator.
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Abstract: This paper concerns newfound issues for digital inclusion in respect
to the mobile telephony service sector, considering the increasingly important
role of the mobile as an information tool. Research focuses on Argentina where
TV and radio programming has been a contentious arena of power struggles,
resulting in legislation changes. Results from two case studies are presented:
first, a qualitative study on the indigenous movement, Communication with
Identity, and second, a mixed methods study on the orientation of the mobile
app industry. While indigenous media movements show us that externally
produced media can create contexts of subjugation, mobile app production in
Argentina is closely tied to an international market and disconnected from local
social interests. It is argued that a crucial aspect of mobile inclusion is the
orientation of mobile apps, and that attention needs to be granted to who
participates and is represented in app production.

Introduction

It is not a new idea that the production and transmission of information
is a contentious arena of power and identity struggles (e.g. Castells, 1997;
Couldry & Curran, 2003). ICTs and the advent of the internet have amplified
the breadth of both information transmission and production. Increased
information transmission across localities brought concern over governance,
and in the early 2000s the United Nations came together in the World Summit
on the Information Society (WSIS) to put forth principles on the
democratization of digital content production. However, we should not assume
that the digitization of information necessitates homogenization (Miller &
Horst, 2012). Indigenous groups have been creating digitized media since the
1980s to both strengthen local identity and develop external recognition
(Ginsburg, 1991), and ICT use has been linked to various counter-hegemonic
social movements (Castells, 2009). User participation in information production
has been further facilitated through web 2.0., enabling users to create and share
digital contents; however, neither should we assume that this democratizes
content production. Fuchs (2009) argues that the internet’s position within a
capitalist market structure commodifies user creations, bringing question to its
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participatory nature, while Srinivasan (2012) contends that the underlying
structure of digital technologies are embedded in Western and East Asian
cultural codes, which shape the manner in which contents are created.
In respect to mobile ICTs,1 much digital inclusion research has focused
on the access and affordability of services. However, as mobile handsets are
increasingly used to exchange and process information as well as access the
internet (Donner, 2010), the above issues on the democratization of content
production become increasingly relevant to mobile inclusion. Within the mobile
ICT service system, the platform providers are in a position of power, having
control over the underlying software and the diffusion of mobile contents
(Basole & Karla, 2012). While platform provision is dominated by a few
companies based in developed regions,2 the majority (77%)3 of mobile
subscriptions in raw numbers are in developing regions. We suggest that the
power structure of the mobile ICT service system presents a problem for the
Mobiles for Development (M4D) research area, where platforms and contents
produced within internationally managed systems could create contexts of
cultural subjugation in developing world localities.
This paper purports to develop an understanding of digital inclusion for
mobile ICTs, paying particular attention to their role as information tools.
Considering that apps often mediate access to mobile device functions and the
internet, it is suggested that the orientation of mobile apps is a key issue.
Research focuses on Argentina where new legislation on audiovisual
communication services (SCA Law) sets out regulations to foster a participatory
and democratic media milieu. Results from two case studies are presented. The
first concerns the motivations and activities of the Communication with
Identity movement, which in the context of this paper, are used to develop a
richer understanding of information inclusion. The second concerns the
orientation of the mobile app industry. Conclusions suggest the need for
further research on how mobile app development can be governed to comply
with the WSIS and SCA Law aim to localize and democratize digitized media.

Background: Framing mobile inclusion

While mobile network coverage and subscription rates in the developing
world have increased significantly in recent years, digital inequality studies have
identified numerous barriers in meaningful access to mobile services. It was
1

The term ‘mobile ICT’ in this study refers to handheld devices that provide a variety of information and
communication services, such as telephoning, texting, internet connection and data storage.
2
Basole & Karla (2012) noted that 97% of the platform market is held by a handful of providers; in the first quarter
of 2013 iOS and Google alone held 82% of the market share of smartphone platform provision (IDC, 2013).
3
ITU (2013a) estimates there are 5.2 billion mobile subscriptions in developing regions and 1.6 billion in
developed regions.
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estimated that 90% of the world’s population was covered by 2G and 45% by
3G mobile service in mid-2011 (ITU), and in developing regions in 2013,
mobile subscription rates reached 84 per 100 habitants (ITU, 2013a). However,
household data rather than subscription rates reveals further inequalities in
access (Fernández-Ardèvol, 2010), and affordability has been found to
significantly limit access to basic mobile services (Galperin & Mariscal, 2007;
Sey, 2010). Inequalities influencing access or the quality of use are not only
financial. Digital illiteracy has been found to hinder smartphone users’ ability to
use apps or other phone functions (Mater O’Neill & Asseo, 2013), and social
and cultural contexts of exclusion such as language or illiteracy has been found
to reduce usability (Dey, Newman, & Prendergast, 2011). As more apps and
additional features present themselves on mobile devices, the cultural relevance
of contents and interfaces becomes an important factor.
On a global scale, the mobile is becoming an increasingly important
gateway to the internet, with the number of mobile broadband subscriptions
worldwide nearly doubling in the past 3 years (ITU, 2013a), and in developing
regions mobile broadband is providing a significantly cheaper option to access
the internet than fixed line services (ITU, 2013b). However, studies show that
mobile devices do not necessarily enable user friendly access to internet
contents (Gitau, Marsden, & Donner, 2010) and many users do not consider
mobile internet a substitute for PC internet access (Walton & Donner, 2012).
Internet contents on mobile devices are often accessed via an app designed to
increase the fluidity of user experience, but this may result in changes to the
contents or the incurrence of additional fees.4 Concerns have been raised that
the mobile service system is based on a “proprietary network” where contents
and services are “locked in” with providers (Goggin, 2011; Gurumurthy, 2010).
The orientation of mobile apps play an important role in shaping the extent to
which mobile ICTs function as inclusive and socially relevant information tools.
Digital inclusion talk is prevalent in a wide variety of policy and
development contexts and encompasses issues in the accessibility of ICTs as
well as in information management. ‘Inclusion’ loosely indicates the ideal,
which rather than being a specific process or action, varies depending on the
context of digital exclusion or inequality that has been identified. In general,
two broad camps can be identified: understandings of inequalities in terms of
access/use or in terms of production. A decade ago when numerous digital
divide studies conflated access with use, it was important to clearly distinguish
the two (Selwyn, 2004). However, as characterizations of access have
4

For example, there is a monthly fee to access the mobile version of the free online music service
grooveshark.com.
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broadened beyond infrastructure – to include digital literacy or affordability –
an analysis of ability of use is often presupposed in an analysis of access;
likewise, a pertinent distinction today lies between the conceptualization of
users as consumers or as producers.
Table 1: Examples of mobile inclusion measures and actions
Context of exclusion
(i) Access (ability of use)

Mobile ICT service sector

(a)
Network
Service

(b)
Hardware

(c)
Contents

Government:
5
 Universal Access Funds
 Regulations on maximum service
fees (e.g. Bolivia’s
Telecommunications Law of 2011).
Corporate:
 Micro-prepayment, per-second billing
6
and calling party pays systems.
 Mobile credit transfer services (e.g.
M-Cel in Mozambique).
Corporate:
 Redistribution of used phones (e.g.
eazyfone.com or Suma Project, see
Galperin & Molinari, 2011)
8
 Mobile service booths
Non-profit/government:
 Handsets distributed in extension
9
services or other projects
Corporate:
 Apps available for purchase with
10
phone credit
 Multimedia content for purchase at
mobile shops (Smyth, Kumar, Medhi,
& Toyama, 2010).
Non-profit/government:
 Apps developed and diffused as part
11
of extension services
12
 Mobile ICT use training sessions

(ii) Quality /
Local relevance
Government:
 Participatory development
of regulations (e.g.
Argentina’s Digital Agenda
of 2009)
Non-profit:
 Cooperative owned and
managed mobile networks
(e.g. virtual network
7
operator, Nuestro ).
Corporate/non-profit:
 Participatory seminars
about handset needs for
special interest groups
(e.g. M-Inclusion, 2012)

Corporate/Non-profit:
 Platforms enabling user
produced contents (e.g.
Facebook; WhatsApp;
Ushahidi)
 App development training
13
seminars

Table 1 above provides examples of digital inclusion measures and
actions for three main sectors of mobile ICT service provision: network service
(voice/data connectivity services), hardware provision (handsets, accessories),
and content provision (platforms, apps). Measures are presented in respect to
5

See Barrantes (2011) for an overview of universal service funds in Latin America.
For analyses of these services in low income sectors see Castells, Fernández-Ardèvol, Qiu, & Sey (2007),
Galperin & Mariscal (2007) and Barrantes & Galperin (2008).
7
See http://www.nuestro.com.ar
8
E.g., Grameen Village Phone (http://www.grameen-info.org/), which also brings network coverage to remote
areas with an aerial.
9
E.g., Warana Unwired (Veeraraghavan, Yasodhar, & Toyama, 2007).
10
Google Play offers this service, but only in developed regions (see https://support.google.com/
googleplay/answer/2651410?hl=en). Some network providers have their own app stores where contents can be
purchased with mobile credit, e.g. Personal and Movistar in Argentina and Viva and Tigo in Bolivia.
11
See Hellström & Tröften (2010) for a review of mobile apps for development in East Africa.
12
E.g. Angus Gold provides free community training sessions targeted at elderly individuals on how to use a wide
variety of ICTs, including mobile ICTs (see Independent Age, n.d.)
13
E.g. Free online Android development classes (http://developer.android.com/training), or iFARO’s Android Club
in Bolivia (www.ifaro.org) where more experienced developers help novice developers.
6
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the targeted context of exclusion: (i) barriers to access, such as the affordability
or availability of the service, or (ii) social or cultural factors which impact the
quality or local relevance of the service. The examples provided are not meant
to represent the diverse array of digital inclusion measures, but rather illustrate
aspects of the mobile service sector which create contexts of exclusion. Access
barriers not only result from the absence or unaffordability of the service, but
in respect to content, may result from not having a credit card for online
purchases or an internet connection to download contents to the device.
Inclusion measures which target the quality of the service tend to involve an
aspect of user participation as a manner of fostering local relevance. We suggest
that a comprehensive view of mobile inclusion, one concerned with local
relevance, will give importance to the motivations and interests that are
represented and involved in the design and production of the service.
The next section explores the meaning of information inclusion through
an analysis of indigenous perspectives on communication media in Argentina.
Following that, we consider the orientation of the mobile app industry in the
same country.

Case study I: Communication with Identity movement
Background
Roughly 3% of Argentina’s 40.1 million citizens over the age of 15
identified as indigenous or as having indigenous ancestry in the 2010 Census,
where one third of those respondents resided in Buenos Aires province
(INDEC, 2010). Colonization and the formation of the Argentine nation
operated to “invisibilize” indigenous peoples: the European identity of
Argentina was fomented in educational materials and government documents,
where indigenous peoples were characterized as marginal groups of the past or
‘other’ to the nation state. In the 1970s indigenous collectives formed firstly in
Buenos Aires and later in other regions of the country, and beginning in the
1980s a number of indigenous rights movements were mobilized (Gordillo &
Hirsch, 2003). A uniting factor of indigenous movements in Argentina is the
fight for recognition, which, along with the acknowledgement of indigenous
rights in United Nations accords in the past decade,14 has influenced legislation.
In respect to communications, Argentina’s 2009 SCA Law affirms the WSIS
commitment to build “the capacity of indigenous populations to elaborate
contents in their own languages... [and] effectively use traditional knowledge in
the information society” (Note to Article 1).
14

The United Nations General Assembly adopted the Declaration on the Rights of Indigenous Peoples in 2009;
additionally, the WSIS commitments (2003 and 2005) make reference to the inclusion of indigenous peoples in
the information society.
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The SCA Law was developed through a participatory process on the
backdrop of various pressures to democratize communications media in
Argentina (Mauersberger, 2012), including a proposal from a group of 23
indigenous organizations, representing over 700 communities, which demanded
that the draft law include the right to Communication with Identity (Mignoli,
2010). The law’s public consultation period in 2009 involved 24 public forums,
in which 14 of the interjectors self-identified as indigenous (Guzmán, 2011).
The majority of these interjections made reference to a collective indigenous
movement or identity, and a number mentioned the right to self-representation.
One participant explained, “We are indigenous peoples, we have our own
rights… representing ourselves, speaking for ourselves, we are trying and we
are doing whatever possible to guarantee ourselves that” (qtd. in Guzmán,
p.8).15 Another participant implicated the radio in his community as working
against community interests, connecting it to land loss: “Lamentably this radio
is not making known what is happening in Tilcara... they take 30 hectares of
land, and the president of this radio gets 15 for himself” (ibid., p.10). Another
criticized media content for its lack of cultural relevance:
“You, as authorities, that issue licenses so people can talk on the radio, first you need to do
an analysis to see if it is suitable, and work with the indigenous communities...why? Because
no one speaks of the Pachamama, as our grandparents spoke, about the cosmology; our
culture is not expressed” (ibid.).

The resulting SCA Law recognizes indigenous languages alongside
Spanish as the standard for communication media (Article 9), and reserves an
AM, FM and TV frequency for indigenous groups in each locality in which they
reside (Article 89). In the framework of the Law, 34 radio licenses had been
granted to indigenous groups as of November 2013. This case study aims to
understand the motivations of the Communication with Identity movement
and the plans communities have for obtaining local control over media.
Method
Research was conducted between October and December 2013 and
involved mixed qualitative methods, including web data collection, interviews
and participant observation at events and meetings in Buenos Aires province.
Three events on Communication with Identity and five other indigenous
political or cultural meetings were attended; portions of speeches were recorded
and notes were taken during casual conversations with event participants.
Those at the events were made aware of the research being collected and the
aims of the study. In addition, a series of in-depth interviews were conducted
with a community leader in Buenos Aires province on his understanding of
15

All translations are our own.
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‘communication with identity’ and the community’s activities and plans in this
respect. In order to enrich data with cases beyond Buenos Aires province,
published materials associated with other indigenous radio stations and
communications events in Argentina were reviewed in respect to their
characterizations of ‘communication with identity.’ Twelve active indigenous
radio stations were identified through snowball sampling, and the materials
reviewed included 8 audio recordings, 5 videos, 7 official web sites or blog
pages, 5 facebook pages, and 26 news reports. Reviewed online materials were
all published on open-access websites, intended for a public audience.
Results
A major component of the Communication with Identity movement has
been the obtainment of licenses for community radio broadcasting. A proposal
from an indigenous communication convention in Jujuy explains: “the radio
has the power to reach the most homes… so, we are converting it into a tool of
participation, into an instrument capable of generating diverse voices in our
own language.”16 However, local ownership of radio is not necessarily the end
goal. A community leader in Buenos Aires province explained that once they
had their own radio station, they planned to apply for a TV station license and
later, have their own internet servers (personal interview, 05/11/2013). The
community had been carrying out communications training workshops, which
involved youth from their community as well as other indigenous and nonindigenous youth. Technical themes were treated alongside traditional
communications, and one aim was to create awareness amongst all youth about
indigenous cultures and the history of discrimination. According to the leader,
the community wants to produce their own media because they are “extremely
excluded at a social level” and they want to “visibilize” their existence, culture
and problems. He explained further, “All this work we need to do [i.e. creating
their own media channels and contents] is so that we can be actors – it is to
give the people – the society – the message that we are political subjects.” This
was intimately linked to “preserving territory, culture and participating at a
political level” (personal interview, 28/10/2013).
Three main lines of motivation for having an indigenous radio were
identified: (i) to strengthen local cultural identity by enabling the intracommunity sharing of knowledge and language, (ii) to use the radio as a tool to
support other indigenous rights movements, such as the obtainment of lands or
bicultural education, and (iii) to influence mass media and bring about
recognition of local culture externally to the community. The Communication
16
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with Identity movement is thus not only about strengthening internal
community relations, but about initiating an “emergence of identity” and
contributing to the development of a “pluricultural society.” A community
leader in Jujuy province put it, “What’s important for us is the ability to express
ourselves, to make ourselves visible as indigenous people, our customs, our
culture, the problems that we are facing” (excerpt from Jatun, 2013). A radio
coordinator in Salta province explains:
“When I turn on the TV, it’s all about Buenos Aires, about robberies, killings, things that
bring fear, and us, as indigenous peoples, we appear in this media as problems…when we
block a road they portray us as vagabonds, as drunks, as people that don’t want to work…
The idea we have for our media is to change that… we want to speak about our situation in
order to decolonize” (excerpt from Economiapopular, 2013).

Case study II: Mobile app production in Argentina17

Background
Mobile subscription rates in Argentina reached 152 per 100 habitants in
2012 (ITU, 2013a), surpassing the average for developed regions, and a survey
by Google in the same year found 31% of Argentineans using smartphones.
However, in some departments of the country, less than 15% of households
have a mobile phone (INDEC, 2010). Argentina’s universal service fund
(Decree 558) aims to boost access to telecommunications services both in
underserved areas and within client groups that have limited access due to their
socioeconomic situation. The SCA Law discussed above sets out regulations for
the democratization and localization18 of media, but is only concerned with
television and radio broadcasting. The software and service industry in
Argentina is of “high export intensity” (UNCTAD, 2012), while the
Argentinean app store market tends towards international imports: the 10 most
downloaded free Android apps and 9 of the 10 most downloaded free iOS apps
according to App Annie in October 2013 were developed externally to the
country. Additional searches did not reveal any institutions or businesses in
Argentina that develop mobile apps in indigenous languages or with indigenous
cultural content. This case study aims to understand the orientation of the
mobile app industry: the target market, the types of apps produced, and the
incentives/barriers for developing apps with a local or social focus.
Method
Data was collected in the first half of 2013; this involved the content
analysis of websites and semi-structured interviews. A list of 107 software
17

Preliminary results of the research in this case study were presented at the Mobile Telephony in the Developing
World Conference, University of Jyväskylä, Finland, May 24-25, 2013.
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For example the Law demarcates the percentages of contents that must be produced nationally or in-house by
the audiovisual service provider (Article 65).
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businesses in Argentina involved in mobile app production was identified
through a combination of internet search engines, online directories, app stores
and Argentina’s Chamber of Software and Computing Services. A randomly
generated sample of one third of these businesses’ websites (36 in total) was
reviewed, and representatives of nine of the businesses were interviewed. Client
lists and service descriptions on the websites were reviewed in order to identify
the regional target (national, international or combined) and client type (nonprofit organizations, government organizations, the general public via app
stores, or companies). In addition, iOS and Google Play app stores were
searched for the number and type of apps published directly by the reviewed
businesses. Interviews were on average 30 minutes in length; participants were
asked to describe the activities and target clients of their business as well as
reflect on app diffusion methods, the Argentinean app industry, the national
and international app market, and the potential of developing apps for
marginalized groups, such as rural or indigenous communities.
Results
The majority (75%) of the reviewed businesses targeted international
clients or a combination of international and national clients, while the
remaining quarter focused only on the national market. Of the nationally
focused businesses, roughly half focused only on mobile apps while the other
half developed mobile apps in addition to providing other software and web
services. The former group included two small start-ups that had developed an
app providing a local information service and two established companies which
developed mobile business solutions targeted at Argentinean companies, such
as mobile networking firms. Of the entire sample, the majority (70%) sold apps
to businesses or other organizations, which took responsibility for app
diffusion, while 30% had directly diffused an app on the app store; 14% of the
businesses only targeted app stores. Of the 142 apps published on the Google
Play and/or iOS app stores directly by businesses reviewed in this study, 12
contained Argentinean targeted contents, the majority of which were
informational (transport, sports) but there were also two social networking apps
(both relating to social protests) and one game. Only one of the reviewed
businesses targeted or had done work for an NGO (an educational app for
individuals with Down syndrome), whereas seven (20%) of the businesses
targeted or had worked for governments; those targeting government
organizations in Argentina were largely involved in transport projects.
Six of the nine interview participants developed apps for other
companies, the majority of which were located externally to Argentina. These
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participants typically did not have much room for creative freedom – “it’s not
really that innovative, we replicate things we see on the web” – and in many
cases, worked through an intermediary, such as a marketing agency, having no
contact with final users. However, participants of smaller start-ups or those that
sold apps directly on the app store had contact with final users through
feedback mechanisms or trial runs. While three of the businesses were focused
nationally at the time of interview, they had all either worked internationally or
planned to expand internationally. Participants explained they were interested in
creating “neutral” or internationally marketable apps, as the app market in
Argentina was too small to be economically viable. “Developing an app for the
rest of the world, it takes almost the same amount of money as to develop it for
a small market.” None of the developers had targeted or planned on targeting
rural or marginal groups in Argentina, as they felt there was no market in this
area. One participant responded, “Indigenous peoples? What do they know of
phones? They don’t have the devices to use apps, they don’t know they exist.”

Discussion
Information inclusion is information production
The Communication with Identity movement in Argentina is not only
about creating a space to strengthen culture within indigenous communities,
but about shifting the external perception of indigenous peoples. Local control
over radio programming was considered important in the fight against
externally produced media. Indigenous participants in the SCA Law public
forums made connections between existing media in their communities and the
subjugation of their communities. Creating a radio station was a way to convert
communication tools into something participatory. ICT appropriation in this
sense can be understood as a process of reclamation, which this research
suggests involves two components: production and transmission. Indigenous
movements in this study sought to both produce local media and transmit it
beyond localities in order to influence and partake in a pluricultural society.
The lack of mobile app governance
Whereas radio programming has been a contentious arena of power
struggles in Argentina, influencing legislation, mobile app production is largely
driven by international market interests. The SCA Law establishes measures to
foster the fair and relevant production of media contents but defines
audiovisual communication as radio and TV broadcasting (Article 4). This study
found app developers in Argentina disconnected from end users, with minimal
interest or incentive to develop apps with local contents. App stores facilitated
international app diffusion and marketing agencies connected developers to
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companies abroad. The prestige, profitability and accessibility of the
international market left app developers focused on ‘culturally neutral’
products. Political commitments have been made at the national level in
Argentina and international level at the WSIS to democratize digitized media
and foster local production; however, this has not been applied to mobile apps.

Conclusion
This paper has explored the meaning of mobile inclusion, and suggested
that a pivotal issue lies in the orientation of mobile apps; apps mediate the
user’s involvement with mobile device functions and the internet, often setting
the parameters for information access as well as for user created contents.
Considering the increasing use of mobile ICTs as informational devices, we
turned to indigenous media movements to develop a richer understanding of
information inclusion. The Communication with Identity movement in
Argentina revealed an interest not only in strengthening intra-community
communications, but also in producing media for a wider audience. In other
words, a major component of information inclusion for indigenous groups in
Argentina is the diversification of mainstream media through the production
and transmission of locally produced contents. Applying this understanding of
information inclusion to the mobile ICT service sector, we suggest that close
attention needs to be paid to the process of production – particularly, who is
represented and implicated in app production – as well as the factors which
enhance or limit the transmission and reach of user created mobile contents. In
summary, two main conclusions are reached: (1) indigenous media movements
provide important insights on the complexity of the relation between ICTs and
information inclusion, where externally produced contents accessed through
ICTs may create contexts of subjugation; and, (2) mobile apps are closely tied
to an active international market, where app production in localities may be
entirely disconnected from local social interests. Further research is suggested
on the manner in which policy and regulatory contexts can foster mobile app
production with a local and social orientation.
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Abstract: Voter turn-up in many developing countries is unpredictable due to
violence, intimidation, dictatorship and many other reasons. Mobile phone
technology could offer governments of developing countries a direct conduit to its
citizens which potentially increase citizen participation in voting and decision
making. However, studies show that mobile phones have failed to gain much
acceptance and satisfaction as an e-voting tool in developing countries. In this
paper, we discuss the extent to which persuasion and acceptance design principles
can contribute to the acceptance and usage of mobile phones as an end device for
voting in a developing country like Uganda. This study used a quantitative
approach where 900 questionnaires were given to respondents of voting age,
mixed in gender, literacy levels, income levels, occupation and type of mobile
phone owned. Using this sample space, we explored the different design principles
of persuasion and acceptance towards the use of mobile phones as a voting tool
i.e. whether the respondents would be encouraged to use their mobile phones for
voting if certain persuasive and acceptance design conditions are met. The study
found out that the principle of tunneling, effective computing and credibility,
social/political learning, and perceived usefulness greatly influences persuasion and
acceptance towards using mobile phones for voting in developing countries.

Introduction
For two decades now, competitive elections have become the standard in a handful
of African countries (CAE, 2009). However, there has been a decline in voter turnup in many developing countries. The African continent has the lowest voter turn
up in the world with an average of 65% (Vergne, 2009). For instance, the 2005
referendum in Uganda had only 47% voter turn-up (Petersen, 2006). While in the
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2011 presidential elections in Uganda, more than 40% of the registered 13.5
million voters did not turn up to vote (EU, 2011; Oola, 2011). The reasons for low
voter turn-up in developing countries range from violence, intimidation and
rigging to voter apathy and delays (Pande, 2011; Basuchoudhary & Shughart, 2010;
Young, 2005). It is believed that when a big percentage of the population do not
express their opinions through voting, elections create no incentives for politicians
to adopt or implement policies in the public interest (Vergne, 2009). Therefore,
there is a need to find ways of improving voter-up in developing countries.
Information and Communication Technology (ICT) and particularly mobile phone
technology has been fronted as one of the possible solutions. According to
Kailasam (2010), the use of mobile phones for citizen political decision-making has
tremendous potential to enhance democratic participation.
Mobile phone technology has so far been used to improve election monitoring,
report on human rights abuses, strengthen civil society, and democratize the flow
of information in countries such as Indonesia, Sierra Leone, Kenya among others
(Kalil, 2008; Bardall, 2010). Nevertheless, despite all the opportunities mobile
phones provide as a voting tool over other ICTs, mobile phones have failed to
gain much acceptance and satisfaction as an electronic-voting tool in developing
countries (Sin et al., 2008; Kailasam, 2010; Ayo et al., 2011). For instance, surveys
that were carried out in Uganda and Malaysia revealed that close to 60% and 50%
respectively did not agree to use their mobile phones as an end device for voting
(Eilu and Baguma, 2013; Sin et al., 2008;). It has been observed that mobile phone
technologies have not yet been deployed as a voting tool in the developing world
and there is a lot of negative perception and expectation especially towards using
mobile phones as a voting tool (Kailasam, 2010). Keeping the ballot secure right
from the voter, to the GSM operator and finally to the National Electoral
Commission is a great challenge. However, these technical issues may not be as
difficult to overcome as changing people’s negative perceptions, attitude and
fulfilling their expectations towards using mobile phones as a voting tool
(Kailasam, 2010; Ayo et al., 2011). There is need for new and innovative ways of
designing and integrating attractive and acceptable mobile technologies into
sensitive processes like national voting (EU/UNDP, 2010). There is need for
persuasive and acceptable design strategies that can influence perceptions, views
and attitudes towards using mobile phones as an end device for national voting.
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Fogg (2002) defines persuasive design in technology as a design to change
attitudes, perceptions or behaviors of the users through persuasion and social
influence, rather than coercion. According to Fogg, this technology design
approach is commonly used in sales, diplomacy, politics, religion, military training,
public health, and management and has proven to be effective. Technology
acceptance design, on the other hand, is a design related to technology acceptance
and use, originally proposed by Davis in 1986 (Park, 2009; Davis, 1989). The
technology acceptance design is an adoption of the theory of reasoned action
(TRA), specifically tailored for modeling user acceptance of information
systems/technology (Riedel et al., 2006). Technology acceptance is based on two
principles namely: Perceived usefulness (PU), which defines the degree to which a
person believes that using a particular system could improve his or her job
performance. While Perceived ease of use (PEU) on the other hand describes the
degree to which a person believes that using a particular system is free of effort
(Slatten, 2010). These selected persuasive and acceptance principles are discussed
below;
The Principle of Effective Computing: Normally refers to the use of objects, tools or
devices that have emotional attachment to the owner, it is loved and well cared for,
has a reputable personality to the owner as an object that is credible, reliable and
trust worthy (Battarbee & Mattelmäki’s (2002). The owner believes in the object to
perform any task at any time, it has a personal history of how it was made or
acquired, and how it has survived through time with marks of wear and repair
(Battarbee & Mattelmäki’s, 2002).
The Principle of Tailoring: According to Khaled (2008), customization/tailoring
techniques used in computing services provide users with personally relevant
information, with a sole purpose of getting them to change certain
attitudes/behaviours. Information availed in a service will be more persuasive if it
is tailored or customized to the individual’s needs, interests, personality, usage
context, or other factors relevant to the individual (Fogg, 2004).
The principle of Social and Political Learning: Cialdini (2001) divides this principle in to
two; social validation and authority. He observes that social validation takes advantage
of peer pressure and authority take advantage of an opinion given by an expert in a
particular field. Cialdini says that when someone is not sure about a certain course
of action, then the person is more likely to look to those around him or her for
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guidance. Most importantly, the person may want to know what everyone else is
doing, especially his or her peers and what experts in that area are saying (Cialdini,
2001).
The Principle of Remainder/Suggestion: A computing technology will have greater
persuasive power if it offers suggestions or reminders to perform a certain action
at an appropriate moment (Fogg, 2004). Khaled (2008) explains that people feel
more motivated to perform some behaviours at certain times of the day. According
to Khaled, suggestive technologies are designed to identify these times and then
remind users to perform a particular task.
The Principle of Tunneling: Tunneling design in a service or product is meant to
reduce “uncertainty”, by leading users through a predetermined sequence of
actions or events, step by step, to encourage certain behaviours (Khaled, 2008).
According to Fogg (2004), using computing technology to guide users through the
entire process provides opportunities to persuade along the way.
The Principle of Convenience and Proximity: According to McMullin (2004), proximity
defines how close the user is to the system or to the necessary part of the system.
The system should be close to the user in that no extra effort is needed to reach
the system.
The Principle of Perceived Ease of Use: Perceived ease of use (PEU) describes the
degree to which a person believes that using a particular system or product is free
of effort (Slatten, 2010). Perceived ease of use or reduction goes hand in hand with
tunneling. Reduction technique in any technology makes a complex task simpler,
usually by eliminating some of the steps of a sequence required to achieve a certain
goal (Khaled, 2008).
The Principle of Perceived Usefulness: Perceived usefulness describes the degree to
which a person believes that using a particular system could improve his or her job
performance (Riedel et al., 2006). It may be a major determinant of people’s
intentions to perform a certain task mainly based on their expectations that it
would improve their job performance, career prospects, job satisfaction, or social
standing of the organization because of its effectiveness and efficiency (Slatten,
2010).
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This Paper
Voting is a choice and one of the cheapest way to improve citizen participation in
elections in a developing country like Uganda would be through the use of mobile
phones for voting (Lallana, 2007). Eilu and Baguma (2013) carried out a study to
assess citizen perceptions and interests towards using their mobile phones for
voting two and a half years after the general elections of 2011. The study revealed
that close to 60% of those who owned mobile phones were not willing to use them
for voting citing a number of political, technological, social and cultural reasons.
In this paper, we extend the analysis of the data gathered in that study to discuss
the extent to which persuasive and acceptance design strategies discussed before
can contribute to the acceptance and usage of mobile phones as an end device for
voting among voters, particularly among the respondents who were not in fevour
of using their mobile phones for voting.

Methodology
In order to assess the extent to which persuasive and acceptance design principles
would raise the number of mobile phone voters, especially among those who were
not in favor of using their mobile phones for voting, selected key persuasive and
acceptance design principles (Battarbee & Mattelmäki, 2002; Cialdini and
Goldstein, 2002; Davis 1989; Fog, 2004; Khaled, 2008) were used to design the
questionnaire on a Likert scale of 7. The respondents in the survey were eligible
voters of different demographic attributes in urban, peri urban and rural areas of
three districts in Uganda. The three districts include; Soroti, Serere and Kumi.
Each of this districts were chosen because the urban, peri urban and rural settings
were clearly defined. In addition, they could easily be accessed by the investigators
without much financial difficulty, and the respondents were of different political
affiliations. The study used a quantitative approach where 900 questionnaires were
given to respondents of different age groups (from 18 and above), gender, literacy
levels, income level, occupation and type of mobile phone owned. Out of 900
questionnaires that were given out, 786 were fully filled and returned for analysis,
thereby contributing to an 86.9% response rate. The completion of these
questionnaires was entirely voluntary and responses were anonymous. Descriptive
statistics was used to present general results on the extent to which persuasive and
acceptance design principles could contribute to increased acceptance and usage of
mobile phones in voting. Cross tabulation was particularly used to determine the
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percentage of respondents who do not agree to use their mobile phones for voting
but would be encouraged to use their mobile phones for voting if particular design
factors were met. The study used ‘’agreement continua’’ to determine the response of
participants on a variety of persuasive and acceptance design questions and
statements. Agreement continua are questions that require the respondent to agree
or disagree (depending on the scale) with given statements (Glasow, 2005). For this
study, the questionnaires were designed based on a 7 likert scale. (i.e. Strongly
agree, Agree, Somewhat agree, Neutral, Somewhat disagree, Disagree, Strongly
disagree). In order to simplify results, the study computed results inform of agree,
neutral and disagree. However, neutral figures were not reflected because the
percentages were insignificant.

Presentation of Results
The tables below show the demographics of the respondents
Table 1 A, B, C: The place of interview, gender and age of the respondents

As shown in Tables 1A, 1B &1C, respondents were evenly distributed between
urban, peri urban and rural, majority of the respondents were male and majority of
the respondents were between 18-30 years i.e. they were youth. In addition, a
majority of the respondents had basic phones and earned below Ug Shs100,000.
Many of the respondents had a diploma and above. (Note: US $=Ug Shs 2500)
Below, the results of the study are discussed principle by principle in this section.
The results presented are of respondents who were not in favor of using their
mobile phones for voting. The respondents either agreed or disagreed with a given
persuasive and acceptance statement.
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Fig 1: Responses towards the principle of Reciprocity
A reward after voting. The survey explored whether the
respondent would be encouraged to use their mobile
phones for voting if some kind of reward is given after
voting such as air time, free SMS, etc. The pie chart on the
left in Figure 1 shows that a sizable minority of 22% of the
respondents who were not in favor of using their mobile
phones for voting said that they would be encouraged to
vote using their mobile phones if they were given some kind of reward after
voting.
Fig 2: The effect of prior success on mobile phones voting (effective computing)
Based on prior successes in mobile phone services. In
regards to this, the study explored whether the respondents
would be encouraged to use their mobile phones for voting
because they believe that their mobile phones could be used
for any service (mobile money, games and many others).
The pie chart in Figure 2 shows that a relatively significant
percentage (30%) of the respondents who did not agree to
use their mobile phones for voting would be encouraged to use their mobile phone
for voting by prior successes in mobile phone services.
Fig 3: Tailoring and its outcome on the acceptance and usage of mobile phones for voting
If voting process is customized. In this regard, the study
explored whether the respondents would be encouraged
to use their mobile phones for voting if the mobile
phone voting process was tailored to the their needs,
interests, language, personality, usage context, or other
factors relevant to the respondent. The graph on the left
in Figure 3 indicates that 26% of the respondents who
were not in favor of using their mobile phones for voting agree that they would be
encourage to vote using their mobile phones if the voting process is customized

Fig 4: The impact of social learning towards the acceptance levels of
mobile phones for voting
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Influence from peers, political and technical person. Statement four of our
questionnaire explored the principle of social and political learning; whether the
respondents would be encouraged to use their mobile phones for voting if they
could get an indication through their mobile phones that their party leader, friends,
trusted expert or party members were also voting using their mobile phones. In
Figure 4, the graph on the left shows that a considerable 32% of the respondents
who did not agree to use their mobile phones for voting indicated that they would
be encouraged to vote if there was an indication that political leader, technical
experts or influential persons in society were voting using their mobile phones.
Fig 5: The principle of Suggestion and its influence on mobile phones for voting
Constant reminder at appropriate times. Based on this
principle, the study explored whether the respondents
would be encouraged to use their mobile phones for
voting if they are constantly and politely reminded to do
so at certain times. The graph on the right in Figure 5
shows that 20% of the respondents who did not agree to
use their mobile phones indicated they would be
encouraged to use their mobile phones for voting is they are constantly reminded
to do so at certain times.
Fig 6: The influence of Tunneling on the acceptance of mobile phones for voting
Guided throughout the voting process. The study explored
whether the respondents would be encouraged to use their
mobile phones for voting if the user is guided through a step
by step process in mobile phone voting before (Trail
version) and during voting. The graph on the right in Figure
6 shows that it is also worthy to note that close to 35% of
those respondents who did not agree to use their mobile phones for voting
answered that they would be encouraged to vote using their mobile phones if the
system guides them through the whole voting process.

Fig 7: The outcome of the principle of convenient towards the use of mobile phone for voting
Voting from any place at any time. In this regard, the study
explored whether the respondents would be encouraged to use
their mobile phones for voting because of the near proximity



90

their mobile phones have. There is no need to travel to the nearest polling station
because the polling station is in the mobile phone. The graph in Figure 7 shows
that 24% of the respondents who did not agree to use their mobile phones for
voting indicated that they would accept to use their mobile phones for voting
because it would be convenient, portable and they could vote from home.
Fig 8: Perceived ease of use and its effect on mobile phone voting
Ease to learn and operate. The study explored the
principle of perceived ease of use; whether the
respondents would be encouraged to use their mobile
phones for voting if it would be easy to learn, operate
and had few steps. The graph on the left in figure 8
shows that 28% of the respondents who did not agree to
use their mobile phones for voting indicated that they
would vote using their mobile phones if the process is easy to learn and simple to
perform.
Fig 9: Perceived usefulness and its influence on mobile phone voting
Increased efficiency, performance, saves time etc. Based
on this observation, the study explored whether the
respondents would be encouraged to use their mobile
phones for voting so as to save time (voting in just a few
minutes), vote the right candidate and avoid violence and
intimidation that takes place at the polling station. The
graph in Figure 9 shows that 33 % of the respondents
who did not agree to use their mobile phones for voting would be encouraged to
use their mobile phones for voting because it would help save time and avoid
violence and intimidation that takes place in polling stations.

Discussion
As pointed out earlier, close to 60% of respondents were not in fevour of using
their mobile phones for voting (Eilu and Baguma, 2013). The major purpose of
this study was to determine the extent to which persuasive and acceptance design
strategies could contribute to the acceptance and usage of mobile phones for
voting especially among those voters who were not in fevour. The study revealed
that the principle of tunneling (35%), effective computing and credibility (30%),
social/political learning (32%) and perceived usefulness (33%) greatly influence the
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acceptance of mobile phones for voting. Using a tunneling strategy for example
makes users to give up a certain level of self-determination, it does that by guiding
users through the whole process of voting making the process simple (Khaled,
2008). The study also found out that social or political learning strategy was one of
the most effective strategies for persuasion and acceptance. This is confirmed by
Cialdini (2001) who explains that a study found that a fund-raiser who showed
homeowners a list of their neighbors who had donated to a local charity
significantly increased the frequency of contributions. However, the principles of
reminder, reciprocity and convenience only encouraged 20%, 22% and 24%
respectively to use their mobile phones for voting. A majority of respondents said
that they would not be persuaded to vote even when they were constantly
reminded to do so. The reason for this was the numerous un-solicited reminder
messages usually sent to them from the different mobile phone companies. The
principle of reciprocity on the other hand was mistaken by respondents as a form
of corruption. It is also worth noting that whereas these persuasive principles had a
reasonable influence on respondents who worked in NGOs, private sector, those
who earned above Ug Shs 1.8 million and those who owned high end mobile
phones, there was very little influence among the civil servants, those above 60
years and those with no education.
However, the persuasive and acceptance strategies discussed in this paper alone
may not be adequate in achieving a desired raise in the acceptance and usage level
of mobile phones for voting. Other aspects that need to be worked on to achieve
wider acceptance of mobile phones for voting include election fraud and poor
network connectivity. For example, based on previous elections, Eilu and Baguma
(2013) observed that some respondents believe that it is much easier to rig using
this technology than it is with the manual process. Others believed that the existing
laws and policies on elections are biased and favour the ruling government. Some
respondents believed that poor mobile network connectivity may hinder the use of
mobile phones for voting. Nevertheless, as shown in the results from this study,
persuasive and acceptance design principles have a potential to raise acceptance
and usage level of mobile phones for voting in a developing country like Uganda
by close to 30%. Therefore alongside addressing challenges facing effective voting
in developing countries, attempts to use mobile phones should consider utilization
of persuasion and acceptance principles
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Conclusion
In many developing countries, there is a high negative perception, view and
attitude towards using mobile phones as an end device for national voting.
Therefore, there was a need to investigate the extent to which persuasion and
acceptance design principles can increase the use of mobile phones as a voting
tool. In this paper we presented evidence that the persuasive and acceptance design
principles can raise acceptance and usage levels of mobile phones as a voting tool
in a developing country like Uganda by close to 30%. This paper further reveals
that, when persuasive and acceptance design principles are adopted in the design
and implementation of mobile phones as a voting tool, there is evidence of an
increase in the acceptance and usage of mobile phones as a voting tool from 36%
to about 66%. However, in order to achieve a much higher level of acceptance and
usage of mobile phones as voting tool, other factors also need to be addressed
such as poor network connectivity and unfavorable laws and policies among
others.
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Abstract: This paper describes the results of a qualitative study conducted with
Malians newcomers in France. It aims to study how users from West Africa are
really using their mobile phones. First, we present the contrast between the
cultural context in Europe and in West Africa in order to understand the real
activity of users. Then we expose the concepts: design for use and design in
use. Next, we explain the methodology of the qualitative study with 12
participants and the results. We identify some mismatches between design-foruse and design-in-use. Finally, these mismatches allow us to determine future
directions for the design of interfaces and services of mobile phone for users
from West Africa.

Impacts of cultural referential on mobile phone use in
occidental countries and West Africa
The arrival of the mobile phone in Europe and west Africa happens in different
contexts. First, technical context is different : mobile phone arrives in Europe
in a context of progressive evolution of information and communication
technology started with “fixed phone”, “minitel”, computers, interactive born,
laptop, tablets, …..Mobile phones arrival in Africa is absolutely different : fixed
phone not deploy, low spreading of computers …At the end of 2012, the world
association of operators said that Sub-Saharian Africa has become since 2000,
the fastest growing market for mobile phone with 40% increasing annually.
Since 2002, in Mali, the second telecom operator, IKATEL-SA becomes
Orange. Nowadays, Orange Mali has more than 5 millions clients, half
population has a mobile phone.
Secondly, cultural context is different. Europe is betting on technology and
institutions, it is a society where writing predominates. In West Africa, writtenculture co-exists with a strong place to oral culture. Koumaelo (2002) shows the
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contrasts between written and oral culture. She hiligths that oral society is not
just a society about oral expression, she explains that ”oral” is much more than
speaking society, she exposes that human from these societies are linked
together throught the ”power of speech”, the confidence between humans is in
relation with ”word of honor” given. Finally, she analyses the polysemy of the
French word ”Parole” (in english, the translation could be ”speech” or ”speak”
or ”word”). For Koumaelo (2002), nowdays, the French word ”parole” doesn’t
concern the same semantic territories in France and in West Africa. In the past,
in Europe, the word ”parole” covered varied semantic territories such as the
verb (religious matters), logos (the rationality field), speech (speech manipulated
for ideological purposes), language (linguistic perspective). All along the time,
the word ”parole” is gradually specialized, leaving a predominance place to the
logos (rationality field). However, Koumaelo (2002) shows that the vocable
”Parole” as used in West Africa is polysemic and continues to cover all the
religious/ rational/ideological/ linguistic fields. Goody (1979; 1994), describes
the impact of writing on Western society. The logic of writing leads to an
accumulation of knowledge and an ordering of knowledge in the form of lists,
tables, matrices and columns. Goody shows how West is mostly bookish
knowledge and transmission occurs through decontextualized institutions. On
the opposite, he shows that the “Parole” in West Africa is what lasts, what is
permanent, which connects people. He describes how the transmission of
knowledge in a “Parole” society is done face to face in a contextualized way
between members of the same community.
This paper aim is to highlight how “parole” society affects uses of mobile
phones by users from West Africa. Indeed, despite multilingualism and the high
rate of illiteracy in west Africa, the population appropriates somehow mobile
phones. In this context, it seems interesting to compare the logic used by
occidental designer of services and interfaces of mobile phones with the real
use of the mobile phone by West Africa Users.

“Design for use” versus “design in use”
This paper is a first explorative study of a reseach activity which aims to
understand and identify west Africa users needs and their real use of mobile
phone. This research is made in a particular context of a French
telecomunication company named Orange. The company has employees in
research & development in France. Some employees contribute to produce
services for West Africa users. They have the ambition to adapt services and
interfaces for mobile phone used and deployed in West Africa. In this context,
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we focus our questions about the gap between French designer and West
African users.
Orange User Interface and Services designers, working for mobile phone
application, are from “written” society, while West African users are juggling
with both reference “Oral” and “Written”. That’s the reason why we believe
that it is essential to compare the designer logic and the users ‘one. While
designers are taking into account multilingualism and illiteracy, they are not
sensibilized to the cultural factor. Our approach aims to confront the ”design in
use” which refers to the user logic; to the "design for use" (Folcher, 2003)
which are the principles that guide the designers of service. We will present the
design-for-use process by analyzing the design assumptions inscribed in the
artifact developed by designers. And we will expose the design-in-use process
by analyzing users' activities.

Figure 1: mismatches between design for use and design in use
These empirical results of the study wille be discussed while opposing the
‘design-in-use’ criteria developed by users and to the ‘design-for-use’ criteria
built up by the actors of institutional design. In other words, we think that
design continues in usage (Rabardel, 1995), mobile phone users appropriate the
mobile phone in their way, in creating or distorting some functionalities. Our
objective is to identify mismatches between designers point of view and users
point of view (figure 1). Mismatches can then be a starting point to redesign
services and interfaces more adapted to the needs of users.

Approach and methods
The design in use
For the present study, we have met 12 newcomers from Mali in France (table
1). We have encountered them througt alphabetisation associations, throught
our social networks and throught the reception center where newcomers can
live when they arrive in Paris. We have deployed a deepening and progressive
approach. The interviews and observations were led in bambara and soninke
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language because the majority of the participants didn’t speak french very well,
and only 3 of them were able to read in french. We have met each participants
4 times. A session lasted one or two hours. The interviews and observations
have been recorded. We collected two main types of qualitative data :
-videotapes recorded during the scenarios of use they realized (for example to
call a friend/ to listen music/ to find the phone number of a close relative...).
We subsequently transcribed these videotapes: this is the objective data.
- users’interviews. All interviews have been audio recorded and later
transcribed.
Participants

Sexes
/Ages

To France since

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

M/25
M/45
F/20
F/19
F/34
M/37
M/22
M/26
M/28
F/40

P11
P12

M/36
F/37

02/2013
11/2012
12/2012
12/2012
01/2002
03/2013
01/2013
02/2013
02/2013
12/2004 (but she always travel
between France and Africa)
11/2012
04/2013

Place they lived in Mali
before the migration in
France
VillageSampaka (village)
Bandiagara
Bamako
Bamako
Narena
Kayes
Sokourani (village)
Tamba
Bamako
Yélimané
Kangaba

Table 1: Participants
Only 2 participants have got a smartphone, other participants have fisher
phones.
The design for use
As we are working in the Orange company, as ergonomic researchers and
project manager, we had a lot of opportunities to discuss, to meet and to be
questionned by designers. These exchanges are a good opportunities to
understand: what are the principles which lead design? what is the user model?
What are the designers preoccupations? What are the designers rules? What are
the designers blind spots.
Morever, the design for use is crystallized in functionnalities implemented in
mobile phone. So we can investigate the rules mobilized by designers in
exploring functionnalities which are proposed to users.
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Mismatches between design in use and design for use
We describe in this section, the two most important mismatches identified.
First, while designers perceive mobile phone as an individual tool, participants
use mobile phone in a collective way. Second, while designers think that
technical intermediation is relevant for users, participants prefer to mobilize
social intermediation. Then we will discuss and point some lessons learned of
this study.
Mobile phone is a tool used in a collective way
Design for use
For occidental designers, the mobile phone is a personal tool. The
functionalities of the mobile phone are issued from this point of view:
- one mobile phone for one person;
- PIN (personal Identification Number) codes limit the access to the phone. It
is a technical solution in a security perspective.
- a functionality allocated to the contact directory permits users to record the
contact-person’s phone number. Each contact-person is recorded through an
alphabetic list, the information is organized with the first letter of the name of
the contact-person.
-The functionalities are fragmented and not contextualized. It is the technical
point of view which is highlighted.
Design –in-use
From our observations, we have identified strategies and resources used by the
participants to overcome the obstacle of illiteracy. Table 2 exposes these results
issues from observations when we asked participant to realize a list of scenarios:
to find a contact/ to record the phone number of the observer/ to call a close
relation/to send and read SMS/ to listen music.
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Participants Nb of
contacts
on
mobile
phone
P1
10

Nb of
contact
on note
book or
papers
20

Difficulties observed

Strategies

numbering on the
mobile phone keyboard

The names are written
in Arabic/ he always
asks for help to use the
mobile phone

P2
P3
P4
P5

30
50
30
50
10

No errors
No errors
No errors
Numbering on the
mobile phone keyboard
mistakes of contacts

Individual use
Individual use
Individual use
Asks for help

P6

10
/
/
100 (3
notebooks)
20

P7

20

20

Mistakes of contacts

P8

10

15
5

Numbering on the
mobile phone keyboard
few errors

P9

P10

20

10

Mistakes of contacts

P11
P12

30
20

100
60

Mistakes of contacts
few errors

Asks for help/
remembers the two last
numerous of the phone
number
The diary of the calls
Sometimes asks for
help
Arabic language/asks
for help
the diary of the calls/
sometimes asks for
help
Asks for help/ the
diary of the calls
Asks for help
Sometimes asks for
help

Table 2: Difficulties and strategies of use of mobile phone
What are we learning from these results?
Only two participants don’t have a note book. 10 participants use both
resources to make a phone call (notebook and directory mobile phone). 3
participants aren’t concerned by mistakes or errors when they make a phone
call, these 3 participants can initiate a call, record a contact, send and read SMS
(short message service).
The other participants combine different strategies: 9 participants often ask for
help to their closes.
For P5 et P10, who are housewives, they often ask their children for using their
mobile phone, in particular for receiving SMS. Ami pursues informal
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commercial activities between Mali and France, her customers are Malians. She
sells fabrics, her telephone is her working tool. All day long, she spends time on
phone calls to her costumers. These two participants manage to identify their
contacts in their notebooks, they do not use alone other function in their
telephone.
6 participants of 12 systematically ask their neighborhood for the use of the
mobile phone. They do not know how to read a whole word, nor write. They
live in a center for migrants. They always request to their circle of acquaintance
for the use of mobile phone. Most of the persons in this center are illiterates.
Mobile phones are essentials: they can contact their parents who stayed in the
country and it is important to guarantee their safety in France. Our interviews
showed that from their point of view, the mobile phone functionalities they
don’t manage to use are not essential. Furthermore, asking for help is not
considered as a consequence of the analphabetism but as a solidarity and
confidence act.
Some participants often use the diary of calls as a directory. Moreover, the
directory of the mobile phone isn’t the exclusive resource: 10 participants of 12
have notebooks, index cards to memorize their contacts. Some participants
who went to the Koranic school, write the names of the persons in Arabic.
Participants who live in the immigrant worker’s hotel share their directory, it is
a common reference table of contacts for the room occupants.

Thanks to the interviews, we identify several other situations, where the
community plays an important role.
At first, all the participants (4/12) who lived in Malian village without electricity
explained that the peddler offer a service to the village population. When he
goes to the market in a biggest town, he retrieves all the phones to recharge
batteries. Second point, all the participants evoke the importance of the loan of
the mobile phone. So, in a Malian village when a family has a mobile phone,
this one can be used by the neighborhood. It is used by the circle of
acquaintances of the neighborhood which can phone on this number but it is
also used by the neighbors to make a phone call. In connection to this, it can be
noted that the pay cards is more frequent than subscription. Finally, participants
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explain that they all learned to use mobile phones in their different
communities (family, group of friends called “grin” in Mali, or groups of
women called “tontine”…)
Mismatches
For the participants, it is important to emphasize that the dependence on the
community is not a problem. So we can observe that it is natural to ask help to
the community to call in the daily life. As said a participant “I have always a
Malian available to help me to make a phone call”. But we notice that there is
sometimes a difference between France and Mali on this matter. For example,
when P4 was in Mali, she wasn’t ashamed to ask help to her friends to read her
SMS. But now, she is in France and she is sometimes embarrassed to ask
people to read SMS from boys, as she has less friends.
It is important to highlight this mismatch between:
- the design in use: For the participants, the use of mobile phone exceeds
widely the individual owner, because there is an important co-use of telephones
and it is a collective tool in the service of the community (since the family until
the neighborhood).
-the design for use: for occidental designers, mobile phone are only use by one
person, so it is important to give solutions to the user for safety and privacy of
the data in the mobile phone.
Social intermediation versus technical intermediation
Design for use
For the European designers, the mobile phone is a tool which mediatizes the
relation of individual to individual. The mechanization is a way to deliver a
message (ex: functionality of the voice mail) and to make sure of the not
intrusion of third (ex: functionality of a PIN code). Designers think that some
functionalities like voice mail and SMS are not or almost not used for two
reasons: Functionalities are too complicated and there is a high rate of illiteracy
in West Africa.
Design in use
Some functionalities are used by only few of the participants: in particular the
SMS, the voice mail and the PIN code.
According to the interviews, the functionalities seem in dissonance with the
origin culture. A participant specifies ”I do not trust in the SMS because it is about the
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writing on a paper, I prefer to speak because the word stays and the paper will fade ".
Another one explains why he does’nt use SMS: " I think that the SMS is considered
as a thing reserved for the persons who manage to write and read. ... nobody who sends SMS
to his(her) family. For us, the speech is very important, more than word writing. Speech has a
value, it remains kept(preserved) in the spirits and in the memoirs while the paper can gets lost
or to be torn ". Finally, another one specifies " In my circle of acquaintances, the SMS is
not enough to say all that you want to your family. " According to our data, we noticed
that on twelve participants, three particpants never use SMS. Two persons use
SMS very frequently without help. Five persons receive SMS which they
decipher with difficulty but they don’t manage to answer. Two persons ask for
help of their children to read SMS.
Function
SMS

Never use
3/12

Voice mail
PIN Code

8/12
11/12

Sometimes
7/12 (only received
SMS and need help
to read)
4/12
0/12

Frequently
2/12

0/12
1/12

Table 3: Number of participants using the mobile phone functionalities
The voice mail is little usual, because 8 participants of 12 do not use it. When
we observe the real practises, we identify strategies of bypassing of this feature:
call back later the same interlocutor or call the other members of the same
community. This practice is revealed in the participants notebook: several
number phones can be attributed to one person-contact. In fact, these phone
numbers are the phone numbers of the other members of the contact-person’s
community (for example: ”grin” (group of friends) or of the ”tontine”
(women's community)).
The following is a telling observation of how voice mail avoidance can work in
pratice. During our observations, we notice that one of the participants goes to
the mosque. He entrusts his telephone to his companions. He asks them to
answer if the telephone rings, to say to the interlocutor that he is in the mosque
and to take the message. All the interview allow to reveal that if the voice mail
is little usual, the appeal to the human intermediaries is a current strategy. In
this perspective, the intermediary is another person to whom the transmitter
confides a message for an addressee (Koumaélo, 2002).
Other surprise of the study. Only one person of 12 mobilizes the PIN code or
4-digit secret code allowing to lock the mobile phone. The participant
concerned by the PIN code, uses it only since she is in France because
previously, the telephone was used by all her family in Mali. The first reason
evoked by participants about the not use of the PIN codes is the collective use
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of the telephone, the second concerns the question of the confidence in a
society of the spoken word, in an oral society.
On one hand, the majority of participants asserts that the secret code is in
conflict with the collective use of the mobile phone.
" I do not use the PIN code because I often ask to children to use my telephone and my
husband also "
On the other hand, there is friction betwen PIN code and the idea of security
for the participants " to lock your telephone it is as to close your house " " in France we
are used to the banking code, the code of credit card, in Africa the PIN code or the secret code
it is the spoken words, the speech. The spoken word it is the confidence. " " In the event of
motorcycle accident, if your telephone is locked, nobody can warn your close relations "
Mismatches
Once again, there is a mismatch between th real needs of the participants and
designers point of view.
For the participants, the SMS, PIN code and voice mail can’t replace the human
transmission and confidence is in connection with the given word which
connects the individuals of a community. For french designers, technicals
solutions are relevant to mediatize the transmission of messages between
humans.

From mismatches to re-design
The appropriation of the mobile phone by the population of our study reveal a
gap between the point of view of the french designers and the point of view of
these 12 users from west Africa. This gap reveals some cultural dissonances
higlithed by Kouméalo (2002) or Goody (1979, 1994).
After this study, we think the mobile phone has not the same status in Occident
and in West Africa.
- In occident: The mobile phone is very personal, and mainly used in a
individual way. The mobile phone is designed for a use of written and
verbal communication. Telephone directory is the main resources for the
management of the phone contacts.There is a strong tradition of the paper,
and the technical intermediation is a solution for data protection. The
mobile phone is composed by many functionalities and informations which
are not contextualized.
- For the users of this study: The telephone is often lent, and used in a
collective way. The mainly use of the mobile phone is verbal
communication. Participants mobilize various supports for the management
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of the phone number of their interlocutors. Participants of the study prefer
and favor the human intermediations to the detriment of the technical
intermediations, the confidence is assured by the social link.
These gaps between the points of view of the european designers and the
participants of this study are many opportunities to re-design the user interfaces
and to specify differently the services for these populations.
So, the results militate for a better consideration of the real activity of
management of the contacts for this population as well as for a more radical
integration, in the design of the interface,s of the fact that a user is never
isolated. In the future, we will co-design a functional prototype from the
following recommendations:
- (1) Merge the diary of the calls and the directory of contacts, because diary of
calls is a favored entrance (thanks to the contextual information: of time and
the hour of the last call to introduce a call).
- (2) Re-design the directory of the contacts to adapt itself to the specific needs
for this population. We know that the western directory is organized in the
form of list around a contact person. The re-design of a directory would require
to wonder about the relevance of the entrance by individual and to think in
term of community including individuals.
In this perspective of (2), we have some concrete recommendations as:
- (3) the possibility of entering the address and phone number(coordinates) of a
community
- (4) to associate several numbers to a community
- (5) in case of absence, not to engage the voice mail but fall over in transfer of
call on the other members of the community.

Conclusion and perspectives
In summary, the request to the circle of acquaintances is a way for the
participants to by-pass the illiteracy, but also to create a space of confidence
and solidarity in the community. The ”confidence” is an important subject
which emerges from this study. On this matter, it is important to understand
the impact of the cultural context on the user behaviour. In France, people
prefer technical solutions to increase the reliability engineering but the
participants of the study the confidence can be supported only by human
intermediations, by given word, in front of the community.
This project aspires through qualitative and comparative studies to identify
specific needs to the users of Western Africa. Five suggestions for new
functions have been presented in this paper. In the future, we will try not to
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neglect the possibility of developing these solutions for the european
population if certain functionalities or services make sense for a wider
population. This is the perspective of the design for all and for each.
However, there is a diversity inside the twelve participants of this study. They
are Malians but from different regions and from different circles. Last but not
least, it will be necessary to confront these first results with future studies led in
situ, in other words in Western Africa. The future studies will allow us to refine
the results. Our approach is not isolated in M4D community. In the same
perspective, Wicander (2010) asserts that it is important to be aware of the
cultural variations and their impact on the usage of mobile. And several authors
contribute to focus and describe the usage of mobiles phones in developing
countries (Wei & Kolko, 2005; Blom, Chipchase & Lehikoinen, 2005; Donner,
2008). According to Donner’s point of view (2008), we think it is possible to
attribute some universal properties to mobile use and at the same time include
regional and contextual variations, rural and poor users as well as non-users.
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Abstract: This paper serves to make the case that a rights-based approach to
development means giving privacy and data protection issues higher priority in
the planning, operational and monitoring stages of development initiatives
involving mobile phones. The paper starts by setting out the conceptual and
legal frameworks that support adopting a privacy-respecting approach to
development. It then discusses existing standards and guidelines around privacy
and development initiatives involving mobile telephony and suggests that these
are insufficient mechanisms to uphold the right. It examines m-transfers in
particular, drawing on an illustrative example to highlight weaknesses in existing
frameworks for protecting privacy. Overall, the paper proposes that putting the
right to privacy and data protection into practice requires strengthening existing
frameworks and developing new standards.

Introduction
More critical engagement with the privacy implications of mobile telephony as
deployed in the context of development and humanitarian aid is required. The
expansion of mobile initiatives is occurring alongside the absence of adequate
protections for beneficiaries’ privacy; many initiatives are being implemented in
countries that lack appropriate laws to protect privacy and development actors
are not meeting the standard required by international human rights law. This is
a situation that urgently needs to change, as the “ubiquitous” mobile phone is
deployed in an ever-increasing variety of development initiatives.
The narrative that an initiative has delivered on its objectives may easily conceal
problems with the way in which privacy and data protection issues were
addressed. This troubling conclusion reflects the lack of attention directed
towards the right to privacy by development actors. mInnovation is not solely
about producing new ideas on how to achieve development objectives; it also
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requires ideas on how to use technology in a rights-respecting manner and to
develop frameworks to comply with human rights obligations.

The right to privacy and development
Human rights are universal: they belong to every human being in every human
society. They do not differ with geography or history, culture or ideology, political
or economic system, or stage of societal development.
- Louis Henkin, The Age of Rights, 1990.

Amartya Sen has famously characterised development as freedom. For Sen,
“[v]iewing development in terms of expanding substantive freedoms directs
attentions to the ends that make development important, rather than merely to
some of the means that, inter alia, play a prominent part in the process”.1 He
gives two reasons why freedom is central to the process of development:2
1.
2.

The evaluative reason: assessment of progress has to be done primarily in
terms of whether freedoms that people have are enhanced;
The effectiveness reason: achievement of development is thoroughly
dependent on the free agency of people.

This reasoning underlies the rights-based approach to development. At the
centre of this approach is the idea that wherever development initiatives take
place, they should be carried out in a way that is consistent with human rights.
While remnants of the debate over whether development initiatives ought to
operate consistently with human rights remain alive, it is now essentially
defunct. Two trends are particularly relevant to this conclusion.
First, the ideological fervour with which development was previously pursued
has diminished, to be replaced with disillusionment about adopting any one
strategy or paradigm towards development. The tendency now is to look
pragmatically at specific problems that arise rather than adopting a complete
development strategy.3 In this context, upholding human rights requires
discrete actions across a number of initiatives that are not bound within the
strict ideological confines of a particular theory of development. Challenging
the prevailing theory is therefore no longer a prerequisite to adopting a rightsbased approach to development. Secondly, the idea of development as a human
1

Amartya Sen, Development as Freedom, 1999, p. 1.
Ibid, p. 2.
3
The work of MIT’s Abdul Latif Jameel Poverty Action Lab and the Millennium Villages Project are
illustrative examples. See Abhijit V. Banerjee and Esther Duflo Poor Economics: A Radical
Rethinking of the Way to Fight Global Poverty, 2011.
2
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right itself has gained currency. Moving development into a rights discourse has
been facilitated in recent years particularly by the Millennium Development
Goals (MDGs) as MDG8, “a global partnership for development”, recognises
the responsibility of states to collectively achieve the MDGs. Development
discussions are now focused on the post-2015 agenda (the target date for the
MDGs’ achievement) and human rights will be at the centre of that agenda.4
These shifts in thinking about development as a practice have created
significantly greater awareness and endorsement of human rights standards
among development actors. Oxfam, for example, describes itself as having a
rights-based approach, which it defines as a belief that “respect for human
rights will help lift people out of poverty and injustice, allow them to assert
their dignity and guarantee sustainable development”.5 As Peter Uvin notes,
however, it is not always self-evident what exactly a rights-based development
agenda requires.6
One aspect at least is clear: development actors need to keep apace of changes
in the human rights field and the debates occurring within it. The key
international human rights treaties, termed the International Bill of Rights, are the
International Covenant on Civil and Political Rights (ICCPR) and the
International Covenant on Economic, Social and Cultural Rights (ICESCR).
These are supplemented by other significant international human rights treaties,
such as the Convention on the Rights of the Child and the Convention on the
Elimination of All Forms of Discrimination Against Women. While the
traditional conception of human rights is that they are owed by the state to
individuals, this understanding is gradually being replaced by a notion that nonstate actors, including corporations, may owe obligations.7
The right to privacy is part of the general body of international human rights
law, enshrined in numerous human rights treaties8 and protected in some form
4

The UN Secretary-General’s High Level Panel on the Post-2015 Development Agenda, for
example, has affirmed the importance of “achiev[ing] a pattern of development where dignity and
human rights become a reality for all”.
5
http://www.oxfam.org/en/about/why. Similarly, USAID claims that its strategy on democracy, human
rights and governance “makes human rights an explicit component of the Agency’s approach to
democratic development.” USAID Strategy, June 2013, p. 5.
6
Peter Uvin “From the Right to Development to the Rights-Based Approach: How 'Human Rights'
Entered Development”, Development in Practice, Vol. 17, No. 4/5 (Aug., 2007), p. 603.
7
This development is best exemplified by the UN Guiding Principles on Business and Human Rights,
UN Doc HR/PUB/11/042011 (2011).
8
The International Covenant on Civil and Political Rights, for example, affirms in article 17: “No one
shall be subjected to arbitrary or unlawful interference with his privacy, family, home or
correspondence, nor to unlawful attacks on his honour and reputation.”
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in the majority of states’ constitutions.9 The right, at its core, recognises that
each person is entitled to a private sphere, free from unnecessary or
disproportionate interference. As the Special Rapporteur on the promotion and
protection of the right to freedom of opinion and expression recently noted:10
Privacy can be defined as the presumption that individuals should have an area of
autonomous development, interaction and liberty, a “private sphere” with or without
interaction with others, free from State intervention and from excessive unsolicited
intervention by other uninvited individuals. The right to privacy is also the ability of
individuals to determine who holds information about them and how is that
information used.
In order for individuals to exercise their right to privacy in communications, they
must be able to ensure that these remain private, secure and, if they choose,
anonymous. Privacy of communications infers that individuals are able to
exchange information and ideas in a space that is beyond the reach of other
members of society, the private sector, and ultimately the State itself.

The need to observe and uphold the right to privacy is present in all
circumstances, but what that requires in practice will differ across contexts. It is
not an inflexible standard to be deployed as a barrier to achieving development
objectives or an interest that needs to be weighed against those objectives.
Rather, in specific circumstances, what privacy requires should be assessed: for
example, if collecting data on a person receiving aid is unnecessary, it should
not be collected. Further, the meaning of the right to privacy is not static and
depends on cultural and social contexts. Understandings of privacy are also
evolving with the advent of new technologies that enable interference with
individuals’ private lives to a degree unimaginable even a decade ago. As the
Special Rapporteur observes, “[i]nnovations in technology have increased the
possibilities for communication and protections of free expression and opinion
… Technological changes have concurrently increased opportunities for State
surveillance and interventions into individuals’ private communications.”11
Development practitioners must not only take notice of the right to privacy and
respect it, but also reconceptualise the right as an integral aspect to
development. Privacy, as well as being important in and of itself, is a significant
facilitator of other rights, such as freedom of expression. As a bundle, civil and
9

Approximately 40 states’ constitutions contain express protection for the right to privacy; nearly 135,
for private communications; and more than 40 contain explicit data protection provisions.
10
Report of the Special Rapporteur on the promotion and protection of the right to freedom of opinion
and expression, Frank La Rue, UN Doc A/HRC/23/40 (17 April 2013), paras. 22-23.
11
La Rue, para. 2.
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political rights, such as the right to privacy, secure the foundations of a
democratic society. Without them, development is not freedom.12
Applying Sen’s approach to Information and communication technologies for
development (ICT4D), Dorothea Kleine has developed the “Choice
Framework” to “map and analyse ICT4D development processes”.13 Kleine
recognises that “ideas and ideological principles (e.g. hierarchy, democracy,
exclusiveness/inclusiveness, open market, transparency, individualism,
collective action etc.) are embedded, explicitly but more often implicitly, in
every technology.” Consequently, given Sen’s emphasis on freedom of choice,
it is imperative to identify “what the embedded ideologies in a particular
technology are and how they relate to freedom of choice”.14
In considering whether a programme is “geared towards increasing, and not
limiting, people’s choices to lead the lives they value”,15 analysing development
systems, and planning for enhancing choice, development practitioners rarely
turn their minds to the right to privacy and what it might require in practical
terms. Beyond conceptual harm to privacy as a right that requires societal
recognition and embedding (and so support from development actors), poor
privacy practices entail concrete risks. Such practices mean that beneficiaries
might be identified and targeted for persecution; poor practices might also
facilitate surveillance, discrimination and other rights-limiting measures.
Initiatives that appear benign at present, such as collecting and managing data
around health initiatives (for example, recording compliance with a treatment
regime through SMS), could generate datasets that could later be used for
discriminatory purposes by other actors. Additionally, data collected from
beneficiaries may be used or shared with third parties without their consent;
and data collected for one purpose may be used for others, and in ways that
beneficiaries could not have anticipated when they consented to collection.
12

Sen argues (at pp. 147-8):
There are three different considerations that take us in the direction of a general preeminence of
basic political and liberal rights:
1. Their direct importance in human living associated with basic capabilities (including that of social
and political participation);
2. Their instrumental role in enhancing the hearing that people get in expressing and supporting their
claims to political attention (including the claims of economic needs);
3. Their constructive role in the conceptualization of “needs” (including the understanding of
“economic needs” in a social context)
13
Dorothea Kleine, “The capability approach and the ‘medium of choice’: steps towards
conceptualising information and communication technologies for development” Ethics Inf Technol
(2011), Vol. 13, p. 120. See also, Kleine, Technologies of Choice?: ICTs, Development, and the
Capabilities Approach (2013).
14
Ibid, p. 125.
15
Ibid, p. 128.
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Existing standards and guidelines around mobile phones
As the organisers of this conference have noted, “that the mobile phone is
becoming synonymous with development processes is thanks to its mobile
character that suggests ubiquitous access and connectivity”. This mobile
character has transformed communication and dramatically expanded the
possibilities for development initiatives to reach their beneficiaries and respond
to their needs.16 Much of this work is taking place in an atmosphere of hope
about the possibilities of mobile phones as an important tool for transforming
people’s lives for the better. It is also however, taking place without sufficient
thought about the privacy implications of using mobile phones in these
initiatives, and often with an unspoken assumption that more data and new
technologies will equate with better development outcomes.17
There are several sets of guidelines and standards that have already been
developed in this area. In relation to mobile phones specifically, there are the
principles recently articulated by the New America Foundation in its report,
Dialing Down Risks: Mobile Privacy and Information Security in Global Development
Projects.18 A consortium of NGOs has developed guidelines around protecting
beneficiary data in e-transfer programmes.19 Some actors also have internal
standards, such as the United Nations Global Pulse Privacy and Data
Protection Principles.20 The World Food Programme and the United Nations
High Commissioner for Refugees are both known to be developing policy in
this area. Nonetheless, the vast majority of organisations in this field either do
not have, or have not made public, specific guidelines or operational standards.
Related standards that address privacy concerns within them, albeit in the
context of humanitarian work include the International Committee of the Red
Cross’ Professional Standards for protection work carried out by humanitarian
and human rights actors in armed conflict and other situations of violence. Also
in the humanitarian field are the GSMA’s Guidelines for the Use of SMS in

16

This paper uses the language of “beneficiaries” as shorthand to refer to those who receive benefit
from development initiatives. It is not intended to detract from the status of such individuals as rightsholders.
17
For further discussion of the privacy implications of mobile phones and data, see, Gus Hosein and
Carly Nyst, Aiding Surveillance (October 2013), pp 42-49.
18
Hibah Hussain, “Dialing Down Risks: Mobile Privacy and Information Security in Global
Development Projects” (August 2013).
19
Protecting beneficiary privacy: Principles and operational standards for the secure use of personal
data in cash and e-transfer programmes (November 2013).
20
http://www.unglobalpulse.org/privacy-and-data-protection
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Natural Disasters.21 These guidelines recognise the importance of keeping text
messages confidential and hosted on a secure platform, as well as the need to
obtain consent before transferring personal data to third parties.
In the context of development work, the New America Foundation’s report
represents the best existing articulation of the need to respect privacy in
mobile-based initiatives. It outlines “values and user rights”:
Knowledge and Transparency
- Users should know how mobile ICT4D data collection systems operate
- Users should know how and with whom personal information might be shared
- Users should know when new information is collected and/or shared
Agency and Control
- Users should have to consent to data collection and sharing before any information is
collected
- Users should have the ability to access, audit, and amend their personal data
- Users should have the ability to hold data collectors responsible for gross negligence,
and/or harm resulting from data collection/sharing outside of the scope of the project

The report then provides five guiding principles:
1. Address surveillance risks: projects should take steps to ensure that user data is
secure from third party surveillance
2. Limit data collection and use: mobile ICT4D projects should limit data collection to
what is absolutely necessary for the project’s goals.
3. Promote and facilitate transparency: mobile ICT4D projects should be transparent
about what data is collected, how it is shared, and how it might be used in the future.
4. Incorporate user feedback: in addition to addressing user questions and concerns,
mobile ICT4D projects should give users the ability to access, amend, and/or delete
their data.
5. Assume responsibility: mobile ICT4D projects should assume accountability for
potential risks and harms incurred via their projects and platforms.

The elaboration of these values, user rights and guiding principles is however,
only a first step towards deepening development actors’ understanding and
operationalisation of the right to privacy and data protection.
Local laws or standards may also provide development actors with legal
parameters around protecting privacy. However, although many countries
include explicit protection for privacy in their constitutions, a great number lack
appropriate legal and institutional frameworks to guarantee the right in practice.
21

http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/02/Towards-a-Code-ofConduct-SMS-Guidelines.pdf
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It is therefore the case that a large number of M4D initiatives are operating
under deficient legal regimes, where merely complying with the law is an
insufficient guarantee that privacy will be protected. For example, the majority
of African states do not have data protection laws in place.22 The picture is
slowly changing, but has yet to translate into laws and data protection
commissions that are effective in protecting privacy on the ground.23

M-Transfers
The term M-transfer (or “Mobile Money Transfers”) “applies to any payment
or fund that is transferred from one person or organisation’s ‘mobile wallet’ or
bank account to another through mobile phone”.24 M-transfers are an
increasingly popular way of delivering cash transfers to beneficiaries. The
degree to which the organisation distributing funds is involved in collecting
data on recipients varies. In basic terms: 25
An agency sets up a corporate mobile money account. Targeted recipients have
personal mobile money accounts opened with the service provider, linked to their
phone number. The agency provides the service provider with a list of those to be
credited (unique identifier plus phone number and amounts to be transferred).
When a recipient receives a transfer, they are notified via SMS. Corresponding
funds are debited from the agency’s account. The service provider provides detail
of transaction confirmations.26

Perhaps the best known m-banking system is Kenya’s M-PESA, to which more
than 18 million Kenyans – over a third of the population – are subscribed. MPESA has been used by a variety of development organisations in their
initiatives. One example was a cash transfer programme undertaken jointly by
Concern Worldwide and Oxfam in Nairobi that began in 2009:27

22

David Banisar “National Comprehensive Data Protection/Privacy Laws and Bills 2013 Map”, 7 July
2013, available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1951416
23
As of July 2013, the following countries had enacted and set up Data Protection Commissions:
Gabon, Burkina Faso, Senegal, Benin, Ghana, Morocco, Tunisia, Angola and Egypt. In other
countries, there are on-going drafting processes for the development of data protection laws such as
in Niger, Mali, Guinea, Nigeria, South Africa, Botswana, Mozambique, Tanzania, and Kenya.
24
New Technologies in Cash Transfer Programming and Humanitarian Assistance, A study by
Concern Worldwide, Oxford Policy Management (OPM) and the Partnership for Research in
International Affairs and Development (PRIAD), 2011, p. 6.
25
Ibid.
26
Ibid. In a similar vein, payments may be made to beneficiaries with vouchers, delivered via SMS:
“Voucher redemption via mobile phone emulates a mobile money interaction, where value held by
one person (the agency) is authorised to be transferred to another person (recipient) via SMS
command.”
27
Oxfam Programme Insights, Cash Transfers in Nairobi’s Slums: Improving food security and
gender dynamics, October 2012, p. 7.
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The cash transfer was paid monthly through M-Pesa, a mobile phone system for
transferring money operated by the phone company, Safaricom. Oxfam and
Concern staff provided monthly lists with phone numbers to Safaricom, who would
then send an SMS to the recipients. The beneficiaries would then go to a
Safaricom kiosk, show the text message, and collect their money.

It is possible that Oxfam and Concern Worldwide were cognisant of the
privacy implications of the m-transfer programme and implemented effective
and appropriate measures to mitigate risk. However, the fact that such
measures are not mentioned in a report describing the programme itself
illustrates that privacy concerns were not prioritised, at least in programme
evaluation. The following discussion is not intended to be a critique of this
particular programme, but to provide a concrete example as background to
illustrate how seemingly innocuous programmes utilising mobiles may have
unforeseen implications for beneficiaries’ privacy.
Using M-PESA rather than cash means beneficiaries are “personally
identifiable”.28 Kenya has compulsory SIM card registration, which means that
all beneficiaries would have been required to register their SIMs in order to
receive assistance. This is not an unusual situation: forty-eight countries in
Africa have laws requiring that individuals register their personal information
with their network provider prior to activation of pre-paid SIM cards.29 Failing
to register a SIM card could result in service being terminated. As the Special
Rapporteur has noted, compulsory SIM card registration laws are “reportedly
facilitating the establishment of extensive databases of user information,
eradicating the potential for anonymity of communications, enabling locationtracking, and simplifying communications surveillance”.30
In countries without data protection legislation, the information held in SIM
card registration databases can be widely accessed and shared across
government departments. In such circumstances, the information can then be
“matched with [individuals’] voting preferences or health data, enabling
governments to identify and target political opposition, for example, or people
living with HIV/AIDS”.31 Although awareness of surveillance practices is
28

Kevin P Donovan, “Mobile Money, More Freedom? The Impact of M-PESA’s Network Power on
Development as Freedom”, International Journal of Communication 6 (2012), p. 2559.
29
For example, Uganda’s Regulation of Interception of Communications Act 2010 and the
Regulation of Interception of Communications Instrument, No. 42 of 2011 require all mobile phone
users and internet modem owners to register their SIM cards.
30
La Rue, para 70.
31
Carly Nyst, “With new promise comes new perils: ICTs and the right to privacy in Africa”
(November 2012).
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growing - particularly amongst civil society and human rights defenders – many
people willingly hand over extensive information to government bodies without
considering the choices before them; SIM registration may be seen as
inevitable, and necessary for law enforcement and fraud prevention.32
In the Kenyan case, SIM card registration is linked to a central government
database, the Integrated Population Registration System (IPRS), which
authenticates individuals’ identities. The IPRS “brings together over a dozen
databases held by various government agencies. It combines data from the birth
and death register, citizenship register, ID card register, aliens register, passport
register and the marriage and divorce register.”33 Disconcertingly, the IPRS
Director has observed, “[w]e now have the 360 degree view of any citizen
above the age of 18 years”.34 The IPRS also includes information on noncitizens. Sending payments via M-Pesa therefore requires that, in order to
legally access services, beneficiaries are checked against a database that
combines multiple pieces of information about their lives. This may not be a
known risk, and if it is, those in vulnerable situations (for example, migrants)
may be excluded from the programme through fear of identification and
persecution. Alternatively, they may simply be unable to receive assistance
because they lack the identity documents necessary to register.
Safaricom, the company that operates M-Pesa dominates the market: “Network
power has propelled M-PESA to market dominance within one of the least
competitive telecommunications markets in the world… On the one hand,
individuals and organizations see the value in mobile money for meeting their
well-being goals … but at the same time, the network power of M-PESA
compels adoption of a single standard that is privately owned and uniquely
biased”.35 In the absence of effective data protection standards, sending
information via M-PESA means opening up beneficiaries to risks regarding
Safaricom’s use of their information. M-PESA itself can also be used to identify
users without their permission merely by knowing a user’s mobile number.36

32

Ibid.
“Kenya’s automated population registry (IPRS) unmasked”, humanipo, 1 February 2013,
http://www.humanipo.com/news/3685/feature-kenyas-automated-population-registry-iprs-unmasked/
34
“Nowhere to hide for adult Kenyans as registration ministry automates”, humanipo, 28 November
2012. http://www.humanipo.com/news/2587/Nowhere-to-hide-for-adult-Kenyans-as-registrationministry-automates/
35
Donovan, pp. 2567-8.
36
“Privacy concerns in Kenya as users turn to M-Pesa to catch cheating partners”, www.dw.de, 12
July 2013.
33
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On the available facts, a variety of other questions, based on the principles
articulated by the New America Foundation, might also be asked:
-

-

Lists of beneficiaries were sent to Safaricom:
o
How were the lists sent and who received them at Safaricom?
o
Were the lists retained and stored securely, or destroyed?
o
Did beneficiaries understand that Safaricom would receive information about
them?
o
Were they able to request access to that information?
o
Could information about them be deleted on their request?
o
Were beneficiaries required to enter into a contract with Safaricom and if so,
knew how to leave the contract?
Safaricom kiosk staff provided money to beneficiaries:
o
Were staff trained in privacy practices and information security?
Oxfam and Concern also collected a large amount of information from beneficiaries
37
beyond what was necessary for them to be registered with M-PESA:
o
Was it necessary for the success of the programme to collect all of this
information?
o
What happened to the information after collection?
o
How was it stored and how long was it retained?
o
Did third parties have access to the data and did beneficiaries consent to such
access?
o
How did beneficiaries provide feedback on the project to Oxfam and Concern?
o
What redress was available to beneficiaries for privacy breaches?

These are not the type of questions that automatically occur to development
actors to ask when planning, implementing and evaluating programmes such as
the one described: this needs to change. The risks of failing to consider these
questions may mean that development actors unwittingly (or even negligently)
facilitate rights-limiting measures, such as discrimination on religious or ethnic
grounds. Releasing data that appears to assist in worthy initiatives can have
unintended consequences. For example, when telecommunications company
Orange released a dataset of 2.5 billion anonymised text messages and phone
calls from Cote d’Ivoire, researchers analysed and redesigned bus routes;
however, the same data also allowed for the identification of the movements of
particular religious or ethnic groups.38
37

Cash Transfers in Nairobi’s Slums, p. 7. As part of the monitoring process, “Concern monitored
every recipient monthly over the eight-month period. It recorded a wide range of information,
including: the household’s area of origin; how long they had been in the slum and why they came;
food frequency and diversity by age group; household expenditure, savings and assets; experiences
with the M-Pesa delivery system”.
38
For a discussion of human mobility and mobile phone data see, Y-A de Montjoye, CA Hidalgo, M
Verleysen, and VD Blondel, “Unique in the Crowd: The privacy bounds of human mobility” Nature,
Scientific Reports (Article number: 1376, March 2013). The authors conclude, “We show that the
uniqueness of human mobility traces is high and that mobility datasets are likely to be re-identifiable
using information only on a few outside locations.”

117

Where to from here
Even seemingly successful development initiatives may unwittingly facilitate
surveillance, discriminatory practices, exploitative marketing or other rightslimiting measures. In many cases, violations of the right to privacy will not be
apparent from the documentation evaluating a programme. Often these
violations will not even be apparent to those carrying out or evaluating the
programme. For example, a development actor may have helped to generate
data (such as by requiring beneficiaries to subscribe to a particular mobile
network provider) that could be used to identify and profile vulnerable groups,
facilitating state surveillance, but this will not be something that programme
evaluation techniques identify.
As Oxfam America has noted, “[m]ainstreaming a rights-based approach into
our organizations is a complex transition. It cannot simply be decreed and
implemented.”39 What is required is buy-in from international and local
partners in developing and implementing appropriate standards to guide the use
of mobile phones. Further impetus for change comes from the fact that if the
development community does not itself work harder in this area, there is a real
risk that guidelines and standards will be imposed by funders or other third
parties, producing a framework that lacks community buy-in. Advancing a
development agenda that fails to protect privacy diminishes the objectives of
development as freedom.
This paper has highlighted the need to adopt a privacy-respecting approach to
development, within the general framework of a rights-based approach. The
question remains as to who within the development community is in the best
position to advance the discussion on protecting privacy. What is clear, at a
minimum, is that stronger standards and better practices are required. This is a
mantle that must be taken up, before development actors unwittingly create
legacy systems of surveillance. Their failure to adopt an approach that respects
the right to privacy and data protection undermines the capacity of those they
seek to empower to become active citizens within democratic societies.

39

Raymond C. Offenheiser and Susan H. Holcombe “Challenges and Opportunities in Implementing
a Rights-Based Approach to Development: An Oxfam America Perspective” Nonprofit and Voluntary
Sector Quarterly, 2003, Vol 32, p. 274.
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Abstract: By means of a qualitative approach I bring insights on the
relationship older people (60+) have with mobile communication in a low
income district of Lima (Peru). The case study I conducted in September 2013
included interviews and one focus group with 20 inhabitants of San Juan de
Miraflores district. The user/non-user dichotomous classification turned out to
be too narrow in this context. While some participants reported a common,
bidirectional use of the device, restrictions and discontinuities played a role.
Some described an asymmetric use of the mobile phone, as they used it
exclusively for receiving calls, while never making outgoing calls. Others
described discontinuities in ownership, which was the case when their mobile
was stolen and they could not replace it immediately. My initial hypothesis is
that such restrictions are related to income, skills and age.
Keywords: Older People, Mobile Communication, Case Study, Lima, Lowincome groups.

Introduction
Ageing populations must be seen as an integral part of development (LloydSherlock, 2010). The population aged 60 years and over (60+) constitutes an
increasingly important demographic group. It accounts for 9% of the
population in developing countries in 2013, a proportion that will reach 19% in
2100 (UN, 2013). Mobile telephony, on the other hand, is the most pervasive
information and communication technology (ICT) in the developing world,
with an estimated penetration rate of 89% in 2013 (ITU, 2013). New ICT
artifacts and new ICT services have to take over space in an existing technology
landscape (Loos, 2012) and, therefore, there will always be older individuals
with increasing life expectancies who will need to deal with and decide whether
to use, or not, new communication technologies.
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Due to the relevance of both trends, it is timely and of most interest to
analyze the way older people interact with and through mobile telephony in
developing countries. However, empirical analyses available of the intersection
of ageing and ICTs refer mostly to developed countries. The 2012 special issue
“Community Informatics and Older Persons” of The Journal of Community
Informatics (Gurstein, 2012) only contains one contribution from the
developing perspective which analyzes community radio in Zambia (Stam &
Mweetwa, 2012). Another exception is Wong, Thwaites, & Khong (2008) on
Malaysia, which is focused on mobile phones but not on low-income segments
of the population.
Considering the lack of research in this area, I developed a qualitative case
study on mobile telephony and older people in Lima (Peru) in September 2013.
In what follows I discuss the results obtained in a low income district, San Juan
de Miraflores. Next section describes the analytical framework. After it, the
methodology is explained. Next section describes the context follows. It is
followed by results while last section is devoted to discussion and conclusions.

Analytical framework and research questions
Ageing is related to socio-cultural aspects: personal values and interests change
over one’s lifetime. Age shapes physical characteristics as well as cognition and
reading capacity, or more basic abilities, like handling small featured devices
(Charness, Parks, & Sabel, 2001). Communication practices also change with
age and affect the choice of media, which evolves as we grow old. ICT use
decreases with age; however, the most pervasive technology among all age
groups is mobile technology (ITU, 2013; for Peru see ECLAC, 2009). Given its
pervasiveness, age is a dimension that tends to specify ‘the type of use rather
than the use itself’ (Castells, Fernández Ardèvol, Linchuan Qiu, & Sey, 2006, p.
41).
This paper is part of a wider research project that explores every day
use(s) – or lack of use – of mobile communication among older people. The
framework of the case study is built upon five key concepts: (1) Heterogeneity:
the category ‘older people’ (here: individuals aged 60+) gathers a range of
heterogeneous personal profiles. Differences in life course constitute an
important source of diversity that must be taken into account (Dannefer, 1988).
(2) Personal networks play a role in adoption and learning processes. Support is
of most relevance in the first stages of appropriation (Bakardjieva, 2005 among
others). In the case of older people, such support often comes from an adult
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son or daughter (Fernández-Ardèvol, 2013) and their expectations shape
effective uses by older people (Ling, 2008). (3) Use evolves with time. Decisions
on use are not static or permanent but respond to decisions based on needs and
available ICTs that change with time. For instance, initial reluctance among
older individuals can turn into acceptance if the service meets personal needs
(Ling, 2008). In any case, mobile phones need to be perceived as useful, social
and enjoyable in order to be adopted by older individuals (Conci, Pianesi, &
Zancanaro, 2009). (4) The study of any ICT must take into account the
individual’s communicative ecology (Tacchi, Slater, & Hearn, 2003), that is, the
whole structure of communication and information in everyday life. This big
picture allows a better understanding of the “impacts and possibilities of a
particular medium” (ibid, p.15). And (5), in low-income contexts resource
restrictions shape the effective use of mobile phones thus creating asymmetries
in use (see Barrantes and Galperin, 2008 for Latin America).
Within this analytical framework, my research interest is focused on the
relationship low-income older individuals have with mobile telephony. Research
questions respond to the interest for describing the ways low-income older
people incorporate, or do not incorporate, mobile communication in everyday
life practices: How do older people use mobile phones (if they do)? What
combinations of communication media can be found among seniors? What are
the motivations for not using mobile phones: rejection or lack of resources?
Are there other motivations? What are the effects (if any) of economic
constraints? Is it possible to find specific characteristics in mobile phone use
regarding low-income older people?

Methodology
The case study followed a flexible and interactive design that took into account
the circumstances in which the research was carried out (Maxwell, 2005).
Facilitators and informants played a crucial role in guiding practical and
contextual issues, contributing to fieldwork success.
In order to gather a wide range of current situations and life trajectories,
the main selection criterion was age: individuals being 60 years or older, with no
upper boundary considered; both women and men. Purposive sampling
procedures reached a total of 20 participants in San Juan de Miraflores.1
However, being a mobile phone user was not a selection criterion. This allowed
The case study in Lima reached a total of 37 participants 60+ living in different districts of Lima. I
also conducted additional interviews with two key informants.

1
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a better understanding of the subjective experiences and motivations for using
– or not using – this technology, and of older people’s relationship with mobile
telephony from a broad perspective.
The main tools for information gathering were semi-structured interviews
and focus groups. Conversations revolved around participants’ uses of
mediated communication channels (landline, mobile phone, Internet) and the
specific role mobile communication played in their everyday life, if it played
any. I asked participants about drawbacks and benefits of mobile telephony,
while the interview also considered motivations, opinions and personal
experiences regarding mobile phones. Conversations were voice recorded to
allow for further text analysis. Participants were informed of the goals of the
research project, and the anonymity of their contribution. They received a
symbolic reward at the end of the interaction. During interactions, I answered
every question participants had. To fully adapt to the Peruvian context I
followed the ethics protocols of the Institute for Peruvian Studies (IEP), the
host institution that allowed me to conduct the fieldwork.

Context
The district of San Juan de Miraflores has almost 400.000 inhabitants (INEI,
2011), roughly representing 5% of the population of Lima (INEI, 2013). In
socioeconomic terms, the majority of the inhabitants (72%) in this area of the
city belonged to segments C and D in 2012 (38% and 34%, respectively,
APEIM, 2013).2, 3 As for the last available data, up to 19% of the population in
San Juan de Miraflores was poor, while up to 27% lived in households with at
least one unsatisfied basic need (INEI, n.d. based on the 2007 Census).
Participants were contacted, in a first instance, through a workshop for
older people organized every Saturday morning in the catholic parish Sagrada
Familia, located in Trébol Azul neighborhood, in San Juan de Miraflores. The
district –particularly this neighborhood– constitutes a heterogeneous area
where older people have different life conditions, some more close to poverty
than others (Ramos, Vera-Tudela, & Cardenas, 2009). As a facilitator said,
people living in this area have a “stark life”. The workshop, managed and
conducted by volunteers, is called Taller del Adulto Mayor “Esperanza del Señor”
Following a common practice in Latin America, APEIM (Asociación Peruana de Empresas de Investigación
de Mercados) yearly estimates the socioeconomic levels of the Peruvian sociaty. This multidimensional
indicator has five categories, ranging from A (higher socioeconomic level) to E (lower socioeconomic
level).
3 At a district level, information on socioeconomic levels is grouped in zones. San Juan de Miraflores
belongs to Zone 8 together with Surquillo, Barranco and Chorrillo.
2
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(TAM). It is designed as a place for older people to socialize, fostering active
ageing and preventing isolation. Volunteers reported a moderate degree of
attendance to the workshop the day I participated, with 15-20 participants, due
to the cold weather. Elders did some light exercise and some crafts. Gospel
reading and prayers constituted an important part of the group dynamics. The
workshop, with a length of 3.5 hours, ends with a lunch prepared and served by
volunteers that is provided for free. Those who need it, also take leftover food
home with them.

Results
I conducted a thematic analysis of the information provided by the 20 senior
participants. Names are not real to guarantee anonymity and the participant’s
age is detailed in parenthesis. More details on the characteristics of participants
are gathered in Table 1 (Annex).
Every participant had access to a phone at home, being it fixed or mobile.
All but one had either a landline at home or owned a mobile phone. The
exception was Carlos (80), who had indirect access to mobile telephony through
relatives living in the same household. Conversely, Mario (62) was the only one
who described using computers and Internet. He was an accountant who ran
his own business, located in the first floor of his lot, and used these ICTs on a
daily basis.
Yet for mobile phones, the dichotomous classification “user / non-user”
resulted too narrow and too static as it hid the richness of the landscape, which
was shaped by two different constraints: those general among low-income
population segments and those specific that older people face. Among users
there were participants who described a common, bidirectional use of the
mobile phone. They called and were called on the mobile phone, regardless of
their skills and frequency of use. However, some described using the mobile
phone exclusively for receiving calls. This is what I call an asymmetric use of the
mobile phone.
Among non users, some never had a mobile phone and would like to
have one. Others were not interested in having a mobile phone, as they did not
see it as part of their everyday life. Yet, some individuals described what I call
discontinuities in ownership. It happened when the mobile device got lost – usually
it was robbed – and there was no money to replace it in the short term.
In what follows I develop in detail the evidence I gathered on the
asymmetry of use and discontinuities in ownership. While the number of
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participants who described these situations is minimal, as will be discussed in
the next paragraphs, their narratives are relevant to understand how restrictions
operate and which consequences they have. Still further research is needed to
find out whether these situations are common, or not, among low-income older
people as this broader goal is out of the reach of the current qualitative case
study.
Asymmetric use: I talked to three seniors who only received calls on the
mobile phones. All of them were women, with ages ranging from 62 to 80 years
old. First of all, Maria (62) explained that her “daughter made the sacrifice of
buying [the mobile phone].” She had a mid-range, sliding-screen device in
which the keyboard is usually hidden. Somebody took a picture of her and set it
up as the screensaver. Despite the personalization of the handset, she explained
she only performed one activity on the mobile: answering calls. She preferred
the landline for making calls due to usability issues: “[the mobile phone] is a bit
difficult for me”. Phones were important for her, mainly for coordination as
she looked after her grandchildren who lived in the same household while the
daughter was at work.
Second, Ana (80) had a more basic phone with camera and FM radio.
Even though she was happy to participate, the conversation with her was short
and a little difficult as she had a hard ear. She explained that her adult children
gave her a mobile phone so they could put their minds at rest while she
attended the day centre. She explained she attended the day center daily, which
indicates a certain degree of dependency related to her age. She also mentioned
usability problems for not using the mobile phone beyond the reception of
calls. In this case, her visual limitation prevented her to explore the device. As
in the case of Maria, she received calls from her children on the mobile, and
used the home landline for making calls.
Both women were clear about the button they had to “crush” when the
mobile rang. From what they explained, they were not expected to do anything
beyond that, as they were not good at learning how to perform other tasks on
it. They already had the landline for making calls, so they did not complain
about feeling disconnected. They lived with children and grandchildren, and in
both cases a daughter took care of the mobile phone and the associated
expenses. While they did not mention it, their children might also take care of
buying airtime to keep the subscription in operation and of using the airtime
periodically to avoid wasting the money they need to spend to maintain the line
active.

124

Third, Fermina (79 years old) lived on her own. She also had a sliding
mobile phone, which was a type of handset popular among participants. She
had no landline and no credit on her mobile phone, so she had to wait for her
relatives to call her. She complained about being disconnected, but did not use
telephone kiosks, as she was very concerned about the cost of calls. She got the
handset, her first mobile phone, two years before our conversation. She used it
as a watch during the day, and at night she had a specific place at the head of
her bed where she kept it. She was clear about when the battery needed to be
charged so the device was always ready to function. Yet, she explained she did
not know how to make calls. She even showed interest in using advanced, zero
cost services. For instance, she appreciated the embedded camera: she tried,
unsuccessfully, to take a picture during the Saturday workshop. The device
memory was full so an error message appeared on the screen. In fact, during
our two interactions I realized that, despite her interest, she did not understand
the features of the device and was not able to perform sophisticated tasks –
such as checking or managing SMS or deleting contents to free up memory
space.
She explained that sometimes it turned out to be difficult to reach her on
the phone, as she did not hear it ringing and/or it took her too much time to
answer. In these occasions relatives communicated with her through her
granddaughter, who lived in the adjacent lot. The role of the extended family
living close to her seems, therefore, crucial to help her in mediated
communications.
Discontinuities in ownership: On occasion, the mobile phone broke
down or was robbed and the user was not able to replace it immediately. Two
participants faced these discontinuities, while two others explained what they
would do in such a case.
Cora (76) stopped using mobiles when her device disappeared. She was
given a new mobile phone in 2009 as a Christmas present. She used it for a
couple of months in combination with the landline, but then her grandson took
it to school and “lost it” – a common expression they used to refer to
robberies, which were frequent. She “enjoyed” having the mobile phone and
“learnt how to use it.” But, “they [her children] don’t buy me another one. Not
anymore.” Neither did she seem willing to make such a purchase. However, if
she received a mobile phone as a present she would be happy to (re)learn how
to use it. The mobile phone represented and extra layer of communication as
they already had a landline at home. Therefore, she did not characterize the

125

loss of the phone as a big problem. In addition, her husband, Cesar (84), had
never been interested in having a mobile phone.
The second example corresponds to Juana (62), who had to manage
without her mobile phone for a period of time. She moved from Ayacucho to
Lima in the eighties due to the hidden civil war the country was suffering at that
time. Her husband was killed there in 1992 along with other relatives, and her
current economic situation was not good. Her son bought her first mobile
phone in 2005. At that time prices of mobile communication were higher,
indicating how important this communication tool might be for the family who,
at that time, had no landline.
Her old device was “beautiful” with “big buttons” and “little cartoons”
(icons) which were really useful for her to identify who to call, as she was
illiterate. When her mobile phone was stolen, one year before our conversation,
she had to wait “for a while” to have a new device. It was a featured phone,
with camera and radio, which turned out not to be as useful as the first one.
Her children paid for it, because “I don’t work [anymore].” She complained
about being robbed and losing a device she liked. However, she seemed happy
to accept her children’s support while at the same time acknowledging that she
was not economically dependent and that, therefore, some decisions were not
hers to make. During the time she had no mobile phone she made use of her
daughter’s device from time to time. She could also use the landline at home. In
fact, they did not use to have a landline but it was necessary for her daughters’
Internet connection. Even though she was robbed and replacing a mobile
phone was not easy, she had not considered the possibility of leaving the
handset at home when she goes out, as she appreciated being permanently
reachable.
In order to understand how restrictions could affect mobile phone
ownership I asked participants what would happen in case their handset was
lost. Two cases illustrate differences in resource restrictions. On the one hand,
Leo (74) explained how the mobile phone turned out to be a key tool when he
started his monthly trips to Arequipa province to deal with the producers of the
cheese he resells door-to-door in Lima. He had been developing this activity
since he lost his job in the building sector for being “too old”. He described a
very limited use of the mobile phone. Outgoing calls surpassed the number of
incoming ones, “but I call only when it is necessary.” However, sometimes
“there is not money” for buying minutes and his communication was restricted
to incoming calls. In the same sense, if his handset were lost he might not be
able to buy a new one immediately, but would save in order to replace it. On
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the other hand, Julio (69) used to be an independent driver who had his own
car, but was retired at the time of the interview. He already had a landline at
home when his son gave him a mobile phone as a present. He used it on a
regular basis; thus, in case it got lost or broken: “I will buy another one, because
I’m already used to it.” He made clear he had a comfortable economic situation,
therefore “it would be no problem [to buy a new one immediately]” as he could
either withdraw money with his card or buy it on credit.

Discussion and conclusions
In this paper I analyze the relationships that a group of older individuals (60+)
living in a low-income district of Lima (Peru) had with mobile telephones. The
20 participants described a diversity of situations, while I focus my interest on
restrictions they faced.
Voice calls constituted the main service (Ling, 2008), with very few
participants using SMS or even the camera. Younger seniors who had been
using mobile phones for some years described more autonomous and
sophisticated uses, while some older participants reported being assisted users.
Among them, some had the mobile phone only for receiving calls. Participants
could suffer discontinuities in ownership when their device broke down or was
lost. Finally, some partakers were not even interested in having a mobile phone.
Two different kinds of constraints appeared in conversations: resource
constraints and skill constraints. While the former affects different age cohorts
(as described, for instance, by Barrantes and Galperin, 2008) the latter seems to
affect particularly older people who, in some cases, only knew how to answer
incoming calls. Asymmetric use was linked to lack of skills, as explained by
Maria (62) and Ana (80). Yet it was also linked to a combination of lack of skills
and lack of resources, as for Fermina (79). Discontinuities in ownership were
linked to lack of resources, as in the case of Cora (76) and Juana (62).
The way participants described asymmetric use and discontinuities in ownership
suggests these older individuals have no or little agency with regards to the use
of mobile telephony. Participants depended on their children for using the
device or for obtaining a new one. In situations of discontinuities it was the
case that either another adult household member had a mobile phone or that
there was a landline in operation. Maintaining the older adult’s mobile phone,
therefore, did not seem to be a priority in these situations as the family was not
disconnected.
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My hypothesis is that breadwinners, as Julio (69), will never stop having a
mobile phone due to their central role in the household. They decide where to
allocate their resources. The rest of the family members seem to agree that it is
important that key family members – as the head of household – should have a
personal device. Conversely, those who do not play a central role in the family
dynamics, as Juana (62) who depends economically on her children, could go
longer without connectivity. Purchasing a mobile phone for such family
members is not seen as a household priority.
Further research is needed to explore whether results obtained in this case
study are specific to San Juan de Miraflores or if they are common to other
low-income contexts.
Summing up, while some restrictions seem to be common to any age
cohort in low-income population segments, there are specific restrictions older
people seem to face. They are rooted in two different dimensions. The first one
is a lack of skills, which might be shaped by learning capacities or by physical
limitations. Second is a lack of resources, which I observed among
economically dependent elders, due to the [peripheral] position elders have
within their family and due to their economic dependence. When these
restrictions appear, the agency of older individuals is challenged and the way
they manage their mediated communication is more limited than the way of
younger family members. Therefore, standard categories such as ‘mobile phone
user’ and ‘mobile phone non-user’ become too narrow to grasp the effects of
described restrictions.
The dimensions I analyzed impact how later life is experienced and,
therefore are relevant for the analysis of ageing populations in developing
contexts (as argued by Lloyd-Sherlock 2010). The obtained results also
contribute to overcoming stereotypes on the relationship older people have
with ICTs that are currently shaping public policies and private sector decisions
concerning this age group. For instance, there is a common assumed idea that
ICTs are the potential saviors of the older person-victim of ageing (Richardson,
Zorn and Weaver, 2011). However, the cases I discuss here show that mobile
phones are not always the only element allowing connectedness in the case of
older people as social support networks can operate through other channels.
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Annex
Table 1. Characteristics of participants, typology of interaction, parish
workshop membership, and use of selected ICT
Name1
Maria
Sara
Elisa
Ana
Estrella
Fermina
Celia
Ramona
Julio
Jose
Cora
Cesar
Juana
Catia
Reme
Ignacia
Severo
Mario
Leo
Carlos

Sex, order
id, age
Woman1(62)
Woman2(65)
Woman3(63)
Woman4(80)
Woman5(78)
Woman6(79)
Woman7(78)
Woman8(61)
Man9(69)
Man10(83)
Woman11(76)
Man12(84)
Woman13(62)
Woman14(88)
Woman15(74)
Woman16(63)
Man17(73)
Man18(62)
Man19(76)
Man20(80)

Typology of
interaction
Focus
group
Interview
Interview
Interview
Interview
Interview
Interview
Join
interview1
Interview
Interview
Interview
Interview
Interview
Interview
Interview
Interview

Parish workshop
member
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No

Participants’ names are not real to guarantee anonymity. 2 Couple.
Source: Own elaboration.
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Mobile
phone
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

Landline
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
Yes
No
No

Internet
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
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Abstract: In February 2010, the Central Bank of Kenya (CBK) released
regulations allowing banks to recruit agents to offer limited banking services on
their behalf. Though this seemed a welcome move, a study done on the three
leading agency models KCB Mtaani, Eguity agent and Coop Kwa Jirani found
out that these models were experiencing difficulties in rollout, uptake and use
by the poor and marginalized. Purposive sampling targeting participating banks,
regulators, agents and users was used and an in-depth understanding of the
implementation and actual use experiences was explored. This paper discusses
the context of use of mobile banking products, the various use experiences and
challenges cited in the study as well as mobilization strategies with the aim of
providing an effective trajectory to guarantee increased uptake, use and
sustenance of these products.
Key words: Agency banking, barriers to uptake and use, context of use.
Introduction
Agency banking is a new banking model that allows banks to appoint agents to
offer selected banking services on their behalf. The agency networks target
business people with running businesses to offer banking services as one of the
business lines in the same establishment (shop). Under the CBK regulations,
agents can offer a number of banking services but currently agents are limited
to cash- only transactions and other services offered at the bank branch are yet
to be actualized. Agents are also required to have secure operating systems
capable of carrying out real time transactions, generating an audit trail, and
protecting data confidentiality and integrity. Transactions are made via mobile
phones, a point of sale (POS) system where customers swipe their Debit/ VISA
cards for deposits as well as withdrawals. Real time reconciliation in terms of
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transactions performed through the agency bank network across the country is
reflected in the main banks databank.
Use of agents in reaching remote areas that serve majority of the target
population in this study is instrumental in supplementing the Kenyan bank
network which according to the Central Bank of Kenya survey CBK (2008), has
limited infrastructure. However, the number of mobiles in Kenya has grown to
29.2 million (CCK, 2012), an indication that the mobile phone offers both
banks and users a tremendous financial opportunity. The concentration of the
bank infrastructure is in urban areas which excludes those in remote rural areas.
Many Kenyans therefore are excluded from traditional banking services. In
addition applications on mobile phones are self instructive and users’ literate
and semi literate easily figure out how to maneuver transaction menus on their
own.
Despite the rosy picture associated with the mobile money capabilities, most of
the agency banking products rolled out have not been able to address the
financial needs of poor and marginalized populations; financial exclusion still
persists. A GSMA (2011) report indicated that M-PESA in Kenya was the only
mobile money product world over that had experienced significant uptake and
use. A dissection of all contextual factors surrounding the execution process of
these agency banking products was necessary to establish a successful model for
finacial inclusion.
Statement of the problem
Questions pursued in this paper include what factors govern the execution of
mobile banking products, what roles should identified actors play and how best
should these roles be aligned to address the needs of financially excluded
segments. Specific objectives of this paper therefore were to:
1. explore barriers to successful implementation of mobile banking
products targeting the poor and marginalized
2. draw recommendations for increased uptake and use and sustenance of
mobile banking products for financial inclusion
The genesis of mobile banking
In his Triology, The information age, Castells (1996, 2000a,2000b) traces the
genesis of the network society to three independent processes that come
together to produce a new society: the network society. These three processes
were: the crisis and restructuring of industrialism and its two associated modes
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of production, capitalism and statism; the freedom-oriented, cultural social
movements of the late 1960s and early 1970s (Rector, 2009, Jentri Andres,
1990) and; the revolution in information and communication technologies that
led to the constitution of informationalism and of relevance to our study:
• The self expanding processing and communicating capacity in terms of
volume complexity and speed.
• Their ability to recombine on the basis of digitization and recurrent
communication.
• their distributing flexibility through interactive, digitized networking.
a) The Network society
Agency banking is dependent on the transmission of information through
networks. These networks are based on knowledge organized around networks
and largely made up of flows. Castells (2004) identifies three key components
that support the space of flows:
• A circuit of electronic impulses that form the material basis for the
processes strategically crucial in the network society.
• The nodes and hubs.
• The spatial organization of the dominant managerial elites that exercise
the directional functions around which space is articulated.
Since the networked practices are based on information flows processed
between various sites by communication technologies, Castells points out that
the space of the network society is made of the circulation of three elements:
• The places where activities and people enacting them are located
• The material communication networks linking these activities
• The content and geometry of the flows of information that perform
the activities in terms of functioning and meaning
Castells further places at the centre of the analysis the networking capacity of
institutions, organizations and social actors as connectivity and access are
essential. Essentially therefore the proper combination between information
and communication technology, development of human capacity and
organizational restructuring based on networking becomes key to ensure
productivity, competitiveness, innovation , creativity, power and power sharing.
What Castells points out at this stage is that the success or failure of a mobile
banking execution process depends on the effectiveness of messages
transmitted, the ability of the nodes to access services, the effectiveness of the
hubs in provision of services, the attributes of the people using the services, the
product design, the effectiveness of the networks and ultimately the strategies
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and techniques employed by the banks in the execution process. Castells
proposal inevitably calls for networking strategies to achieve the effectiveness
of each element.
b) The Actor Network Theory (ANT)
ANT proposes a new translation which focuses on associations rather than
properties. Evidently agency banking takes place under the influence of a wide
range of surrounding factors. The theory’s aim is to describe a society of
humans and non humans as equal actors tied together into networks built and
maintained in order to achieve a particular goal (Callon and Latour 1991). It
stresses the fact that these networks do not act in isolation but are built in and
have to be maintained in order for goals to be achieved. ANT is specific about
context specific roles of actors. The actor identities and qualities are defined
during negotiations between the representatives of human and non human
actants. The focal actor representing the innovation has to identify crucial
associates in order to execute the product.
Networks are put into place by actors and the attempt of an existing actor to
grow and include new domains is the starting point in the emergence of a
network. Through the ‘Networking capacity of institutions’ a series of
negotiations, intrigues, calculations, acts of persuasion and violence, the focal
actor is conferred authority by the actors to act or speak on behalf of others
through translation (Callon, Latour, 1981).
c) The Conceptual Framework.
Network society

People

technology

mode of production

Mobile banking
Context of
use

Translation

Electronic
impulses

Hubs
networks
People
Places
/node
s
Focal actor- networking capacity of institutions

Problematization Interessment Enrolment Mobilization
Actors- animate and inanimate

Stabilization

Increased uptake and use
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Sustenance

d) Conceptual framework explained
The network society is the society formed out of the dynamic
interrelationshipsof actors animate and inanimate in the agency banking
structure. Three key concepts: technology, mode of production and people
make up the network society. Agency banking is an innovation that is made
possible as a result of the activities of the network society. However for any
agency banking product to be successful Castells identifies six factors which
determine the success or failure of its execution process. These are:
The circuit of electronic impulses, the nodes and hubs, the places where
activities are located, the people enacting them, the material communication
networks linking these activities and the content and geometry of the flows of
information that perform the activities in terms of functioning and meaning.
Further in the execution of activities in the network society, Castells places at
the centre of the analysis the networking capacity of institutions, conceptualized
as the focal actors mandated with the responsibility of translation
(problematization, interessment, enrolment and mobilization). Stabilization is
the stage where the actors are performing their roles as assigned and all actors
are happy with the relationship and will do anything to sustain the relationship.
Methodology
The case study method was used where extensive information was captured
from agents and users with guided questionnaires and triangulated with indepth interviews with key informants who included bank officials, regulators
(bank and telecommunications) and mobile money consultants. Focus group
discussions were used with agents and users. Sampling was purely purposive
choosing to seek information from agents and users of the products as well as
participating actors in the execution of the products. Data from the
questionnaires was coded and percentages generated. Data from the interviews
was analyzed qualitatively. An interpretation of the findings was done in respect
to questions of the research tools with specific emphasis on those directly
addressing the constructs of the research model.
Results, analysis and discussions
Evidently the study established that mobile banking was taking place in the
rural area and there were various reasons for using agency servcies. Top in the
list was to keep money safely , ability to access credit, pay school fees and other
bills like electricity , to avoid un necessary spending, for deposits to earn
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interest, to qualify for services that required bank statements and to transfer
money electronically.
Peculiarities of the study population were that people shared phones. The
assistants in shops sometimes used their own phones to assist clients who
owned SIM cards and needed to transact. Interestingly, the FGD with users
established that opening and closing hours were flexible and clients could
request for services outside of the stipulated working times. The assistants
would oblige and serve these clients. The cultural inclination to sharing, helping
and communal tendencies had significant implications on uptake and use. First
the act of sharing promotes access of the services to people who would
otherwise not participate in the use of the product. Secondly the flexible
working hours not only serves as a way of increasing the number of
transactions but also promotes goodwill which may go a long way in protecting
the agency from adversities like organized thefts. Thirdly people who may not
be aware of the products may be borrowed a phone to transact and in the
process the unregistered person may be curious to know what the transaction is
all about. This could lead to new registrations and use of the products. Finally
the sharing of phones, assistance in the shops and commitment to service of
the community reinforces trust in the products and those offering them which
is important if the poor have to adopt new practices. Users also relied on
informal financial providers who included self help groups, Micro Finance
Institutions (MFI), shylocks as well as merry go round groups. Agency banking
provided a platform for remitting repayments for money borrowed as well as an
alternative source of credit whose terms were considered friendlier compared
to Shylocks and MFIs.
The discussions here below are in line with the elements identified by Castells
as well as networking strategies proposed in the Actor Network Theory:
a) People enacting mobile banking transactions
The study established that those who were actively involved were happy that
the services were conveniently near their homes and places of work. They could
also perform transactions on their own and un-aided once money was in their
accounts. Transacting was free from scheduled working hours and they valued
the secrecy surrounding amounts transacted, to whom and at what time.
However the study also established that over 2/3rds of those using mobile
banking services could not be classified as poor; only 19% of the sampled users
were typical rural dwellers meaning that the targeted populations were yet to
take up the services. To confirm this limited number of users, over 75% of
agents recorded less than Ksh 7000 ($ 80) per month in commissions. Agents
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felt that awareness campaigns by banks to sensitize users on the availability of
the service as well as demonstrations on actual use of the product were
inadequate. At the time of the study only Equity bank had conducted a
nationwide awareness/product demonstration campaign dubbed,’ Equity Iko
Hapa’/ However this only targeted one product. Though banks used other
media channels to create awareness like advertisement on national television,
use of local FM stations, billboards as well as SMS alerts for those already
registered, half of those who had taken up the products were influenced by
word of mouth from their friends, relatives or business colleagues. For this
reason product demonstrations would be more focused in reinforcing uptake
and use. Consequently some of the poor people also lacked basic identification
documents required in know your customer (KYC) rules.
The agents also cried of the stringent requirements in acquiring new outlets.
The guidelines required agents to submit the same list of documents for every
contract signed with each bank. This documentation came with a cost. The case
to case vetting of agents impact negatively on the banks need to reach scale
(Tarazi, 2010).
The strict rules governing sub-agent recruitment was also an impediment.
Agents were not allowed to recruit others to offer services on their behalf. To
reach scale however this model is preferred because by the use of the agents’
network of friends and relatives it is easier to scale to most parts of the country
because it mainly adopts the snowball effect.
An exclusivity requirement by Safaricom to its agents was cited as a threat to
availability and access of services to targeted segments. At the time of the study
Safaricom had over 45,000 agents. Removing this large number of
entrepreneurs from the equation of agent banking networks was close to killing
the product.
Though Kenya has since launched two products (M-Shwari and M-Benki) that
instantly register customers electronically, Equity agent and Coop kwa Jirani
were still initiating registration of customers and submitting the documentation
to the bank for vetting which was cumbersome and slow.
The study particularly noted the paradigm shift in the role of users/agents.
Whilst users in the traditional banking scenario were essentially recipients of
services, agency banking calls for their active participation in the execution of
the services. The users have to register and practically execute and manipulate
accounts in order for the banks to realize value for investment. In effect if the
users are not empowered it is possible that agency banking may not experience
any success in uptake.
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Cited further was the fact that some users were skeptical of the functionality of
agents and assurance to these people needed to be promoted in order to create
trust and encourage them to use services.
b) Circuit of electronic impulses
It was noted that one of the disappointments users experienced was a poor
network service. Sometimes it was impossible to transact as systems were totally
down, other times initiated transactions could not be completed as messages
confirming whether transactions had gone through were not generated. As a
result transactions remained hanging; a situation that frustrated users for the
value was neither with the user nor the agent. Unsuspecting agents or users
occasionally lost money when apparently transactions were completed minus
messages and the receiving partners proceeded to access the money.
In the area of study the effect of the limited network coverage in Kenya (34%
(Communications Commission of Kenya (CCK), 2012) of the land mass had a
negative effect on actual use of products as not all areas were covered and
sometimes users were unable to use their mobile phones in their localities
c) Communicating networks
System based fraud was cited by both the agents and users and key informants.
According to Fico.com (2011) the increased risk was as a result of the fact that
mobile devices lacked the firewalls and other security measures that were found
on computers. This made phones vulnerable to malicious software that tracks
key strokes and compromises sensitive personal information, usernames, and
passwords. These vulnerabilities demanded advanced analytics that monitored
mobile device usage to detect fraud which lacked in the Kenyan landscape.
Usage related insecurity was also rampant. E-money was targeted by conmen
who strategically defrauded of unsuspecting and gullible customers their money.
Though the agent banking guidelines demanded that banks be liable to loses by
agents, this was not the case as the agents were required to insure their
businesses yet most of the theft occurrences did not fall under any insurable
bracket. Apparently also the safety requirement in the structure of agent
banking is that the customer is on their own and the agents and banks are
supposedly not investigating firms. Such theft was left in the hands of the
Kenya police who more often than not did nothing.
d) Hubs and nodes
The greatest breakthrough facilitating mobile money is the flexibility associated
with communication technologies. The mobile phone was used by those
transacting at the agency shops. The POS device was also used to deposit
money to third party accounts as well as swipe cards for withdrawals.
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An evident observation was that agency shops were not depended on the
elaborate structures associated with bank branches. Simple permanent or semipermanent shops, electricity for charging mobile devices and availability of a
wireless signal were all that was required. This was a strategy banks
accommodated to make the poor feel as welcome as possible as sophistication
would possibly intimidate users to shy off.
However electricity was not in all market centers and as at the time of the study
all transaction devices needed to be charged. Most households also lacked
electricity supply and users charged their phones at a fee at the market centers.
The phones needed adequate airtime to access the services. This airtime
constituted an additional cost to services as each transaction attracted a certain
fee pegged on the transaction amount. While mobile network operators (MNO)
providing networks to banks were able to charge insignificant access tariffs to
their customers in their money transfer services it was necessary for banks to
convince them to consider providing the networks at minimal costs or for
banks to acquire their own networks for the sake of financial inclusion.
e) Content and geometry of flows
It was established that although mobile banking was a welcome undertaking; it
came with a lot of reservations. Users compared the cost of transacting at the
bank branch with the cost of transacting at the agency. Since transactions at the
agency factored in agent commissions tariffs were higher. This meant users to
feel cheated and almost robbed of their money and therefore chose to shy
away.
In addition KCB Mtaani and Coop Kwa Jirani products charged for deposits
while in bank branches deposits were free. This meant that money deposited
became less once in the account. A product like Coop Kwa Jirani also had
hidden charges on the POS used for operations. Considering that agency
business was a partnership between agents and the bank, there needed to be
honesty in the sharing of proceeds from the product execution. Furthermore
trust is a crucial factor in the uptake and use of technology based products
according to Davis (2009) in his technology adoption model (TAM). There was
need to improve on the product design to address the needs of the users. The
services also did not generate enough income to sustain reasonable salaries for
the employees which lead to theft by servant.
f) Places where activities are enacted
The area of study was a remote and rural with scattered homes and sparsely
populated hence the need for each single adult to be involved if the service was

139

to be viable. The study also established that over half of the population had not
gone beyond seven years of formal education meaning that interventions were
necessary if they were to take up banking services.
Mobile banking as a product was not limited to geographies and could be
offered in any place, Evidently this factor was crucial in financial inclusion as
users did not need to walk miles to bank branches which are located in urban
centres. The study established that 52% of agency banking users already had
bank accounts, but they also claimed that they only visited the banks when
extremely necessary otherwise they relied on alternative informal financial
services or did not engage in any form of banking. The advent of agency
banking as noted then became useful to these underserved customers as
services were brought closer to them. In addition reliance on informal banking
services which users associated with exorbitant interest rates and punitive
repayment terms in cases of credit advanced became minimal.
The study also established that the agency banking structure banked on
aggregate transactions by enrolled users and agents; as a result agent
recruitment was not necessarily pegged on the population of a certain area.
Consequently the study area being rural, and population sparse the market
centre where the agency shop was established served as a catchment area.
Shops offering other lines of business incorporated banking in the existing
business thus using the same workers and same premises. It was therefore
conducive for agents to incorporate the new line of business and make extra
profits without necessarily incurring costs towards a new business
establishment. Ultimately therefore a few transactions from each agency shop
taken together created volume for the bank enabling them to both reach out to
unbanked populations and realize value for investment which is crucial for
sustainability of the venture.
g) Networking capacity of institutions
As realized from the study, mobile banking network is put in place by an actor
and since there is no actor without a network new actors emerge from existing
ones. However the new product takes its own structure with new alignments
independent of the existing ones. Through translation, networks emerge
through the alignment of more and more actors. Large networks are those that
have translated others and have therefore grown. The relationship however has
to be natured; exchange of intermediaries is continuous as no network is
independent as they will always need actors. A significant implication here is
that the power of this translation is crucial. Who can the focal actor interest,
who is willing to partner with the focal actor and what is the focal actor capable

140

of offering as a reward (intermediaries) for the partnership? In effect the more
powerful the organization, the brand, the CEO or the possible benefits of
partnership or seemingly shared interests , the more likely that significant actors
will agree to be aligned.
Another significant input by ANT is the realization that although actors in the
network have to work together, some actors require more effort to convince
than others. Actors with prior prescriptions may lead to the exchange of more
intermediaries because their existing prescriptions may need to be altered or
framed to conform to the interests of the new network.
Conclusion
The study establishes that agency banking is a promising model for financial
inclusion of poor and marginalized populations. There is access and availability
of services in rural areas reducing the distance to banks as well as banking the
unbanked. The product is also instrumental in unleashing the potential of users,
as the new products demand that users execute transactions by themselves.
There is relieve from exploitation by informal financial providers and now users
can access credit and services at standard rates and better terms. Despite this
breakthrough discussed barriers inhibit significant use of these services. The
study proposes key interventions for gainful use of agency banking services
particularly by the previously unbanked. The following recommendations are
seen as critical for the success of agency banking in Kenya.
Recommendations
Tariffs charged-should be considerate of the economic status of the people and
provide affordable and quality products.
Mobile coverage - Users need to have ample network coverage enjoy the services
anytime everywhere.
Accommodative regulation – a relaxed recruitment model would escalate take up by
existing entrepreneurs to offer banking services together with their other lines
of businesses.
Context studies - The banking model should address the specific needs of the
target population as communicated by the users themselves.
Product awareness campaigns and customer education- Sensitizing populations of the
availability of the product in their locality and educating them on benefits of use
and actual use would escalate usage.
Professionalism- the poor in rural areas are a delicate lot, assistance, explanations
and understanding of these populations is necessary. Uptake is a crucial factor
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for the sustainability of products targetting the poor otherwise if they reject the
service the benefits of the provison will not be realised.
Agent support-. Banks should consider extending credit facilities to agents at
discounted rates to create confidencce in ussers.
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Abstract: Education is relevant and forms the basis for any kind of human
development. For this reason the second among the eight of the millennium
goals, is to acheive universal primary education. The purpose of this paper from
a developing country’s perspective is to study how developing economies can
leverage on mobile communication to meet their educational needs. The study
uses Ghana as a case to investigate how this technology can be ulitised to
enhance education delivery. Case study approach to research was adopted
where interview, observation, workshop and questionnaire were used to solicit
information from participants. The findings show that educational
organisations are keen on using this technology to support education, but are
often faced with the issue of where to start from, how to do it and what to do.
In addition, funding, Policy and infrastructure must be addressed to allow full
optimisation of mobile communication for education delivery.

Introduction
There are more uneducated people in developing countries than as compared to
the developed economies. Diverse factors contribute to this fact, among them
are but not limited to poverty, socio-cultural, child labour, lack of qualified and
committed teachers, technological constraints, infrastructure and unfaviourable
economic policies. Researchers, donor agencies, governments and nongovernmental organisations tackle the problem by addressing individual factors
depending on their area of expert, funding, urgency among others. Though this
gap is narrowing gradually, this study acknowledges the enormousness of
mobile communication technology in contributing to the development of
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education delivery, and thus takes much interest in researching into how
developing economies especially in Africa can take advantage of the numerous
opportunities this technology offer for the advancement of teaching and
learning.
It is obvious that rapid and unrelenting development of mobile computing and
telecommunication technologies and other accompanying products have direct
or indirect impact on every aspect of life in this era of technology. This has
brought about high degree of mobility in the way knowledge is constructed,
processed, stored and disseminated through the use of portable information
and communication technologies (ICTs) such as smart phones, tablet, personal
computers and laptop computers. These mobile devices use mobile
communication infrastructure to promote the mobility affordances for human
activities anywhere and anytime enabling people to conveniently access the
information resources without time and geographic constraints (Annan, 2013).
The advancement of these technologies such as very high bandwidth wireless
communication networking infrastructure, interoperability and modern
handheld computing devices have extended the traditional online learning from
E-learning to M-learning. Where mobility, portability and availability are key
elements for the widely use of portable mobile devices aided with mobile
telecommunication in daily life for various purposes (Jeng, Y. L., Wu, T. T.,
Huang, Y. M., Tan, Q., & Yang, S. J. H, 2010).
This study is with the view that in this present time, from a technological
viewpoint, developing countries can no longer remain at the tail of providing
good quality education to its citizenry to meet its training needs. Unlike other
technologies, most developing countries now have modern mobile
telecommunication infrastructure. In addition, there is high adoption and
diffusion of mobile devices in these countries, which serve as a good
opportunity for the appropriate framework to be put in place to enable
educational organisation to take advantage of the educational affordances of
these mobile technologies to advance the cause of education to all. As cited in
the mobile academy (Quinn, 2012), report such as the National Broadband
Plan and the National Educational Technology Plan highlight the need to
effectively use communications technology and mobility in all segment of lives,
particularly in education (FCC, 2013). There is a revolution being sparked by
the advent of mobile computing and communication technologies. The
pervasive nature of these technologies are enbling changes in society,
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commerce, interpersonal relationships among others (Quinn, 2012). The
apparent ubiquitous charateristics of these technologies also suggest a change in
education, and the question within the context of this paper is ‘How can
developing economies take advantage of the advancement of mobile
communication to brigde the educational gap between them and the developed
world’.

Research Objective
The purpose of the study is to investigate how developing countries can explore
the capacities of mobile communication for the betterment of education
delivery. This has become necessary because although research in the area of
technology in education is gaining much momentum, the use of mobile
communication technologies in advancing the cause of education is yet to be
fully tapped. The study acknowledge the fact that there is still substantial
knowledge gap in how to effectively leverage mobile technology for the
purpose of extending the scope quality education delivery. Issues such as
technical, pedagogy, socio-cultural, demographics, infrastructure, policy and
regulations are among host of overarching challenges which borders on
effective integration of mobile technology into the pedagogic framework of
education institutions to facilitate diverse forms of teaching and learning. This
study focuses its interest on using mobile communication technology to
enhance and bridge the educational gap which exist between the developed and
developing economies as a matter of urgency in support of the millinnium
development goals.
Research Question
The main question this study seeks to find answer for is on how developing
economies can take advantage of the advancement of mobile communication to
brigde the educational gap between them and the developed world. This
question interprets into three sub questions as follows:
1. What are the educational affordances of mobile computing and
communication technologies for education delivery in developing
countries?
2. What are the challenges associated with using these technologies in
education?
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3. Do developing countries have the technological ability in using mobile
computing and communiction technologies for the purpose of teaching
and learning?

State of the Art
The use of mobile computing and communication technologies in education as
tools for mediating teaching and learning is known by most people as mobile
learning or mobile e-learning as may be appropriate. Although the use of
technology in education is not new, it is recently that both technology and
education have converged from a pedagogical and technical perspective. The
phenomenon of mobile learning sprout out of the advent of mobile
technologies in terms of devices, software, telecommunication and
infrastructure development. Literature review of related works show that there
are enormous research in educational psychology and instructional technology
which tries to investigate the use of technology in education – the role it plays,
its relevance, challenges among others (Kelly, 2005).
The educational and technology industry are evolving in tandem (Vavoula,
2005). As educators diligently seeks how to improve education delivery,
technology developers and manufacturers also continue to improve on
technology products and service. For example, the advancement in the
telecommunication sector, which brought about global system for mobile
communication (GSM), is fast transforming every aspect of human life,
including but not limited to the way we associate, communicate, acquire
knowledge, do business, govern, work, process and disseminate information. As
part of this transformation, most researchers and other expects are with the
view that the use of mobile communication technology to mediate teaching and
learning is one of the means by which developing countries can catch up with
their developed counterpart in education delivery. In Ghana for example, all the
six mobile telecommunication operators have platforms on their network for
teaching and learning. MTN- Ghana has partnered with German broadcaster
Deutsche Welle (DW) to provide its subscribers with a new means to access
educational audio content on their mobile phones (Okutoyi, 2011). They have
the mRadio service which allows customers to enjoy a wide range of audio
content including music, jokes and educational materials on their phones and
also the FORUM which provides innovative way of studying and particpating
in a classroom from the comfort of ones home or office (Networks, 2012).
Vodafone- Ghana also has mobile elearning platform which provide
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convenient, affordable and time-saving solution tailored to meet different
educational needs delivered via super speed broadband & 3G network
(Vodafone, 2012).
Educational Perspective
It is well known that television, personal computers, laptops, interactive white
boards and projectors have been very useful in instruction design and pedagogy
delivery (Koszalka, T. A., and Ntloedibe-Kuswani, G. S, 2010), (Anderson,
2006). If these technologies are seen as offering good opportunities for
education delivery, then it must be well noted that the amalgamation of mobile
communication, mobile devices and mobile applications builds on the
drawbacks of these former technologies to provide a better way of making
teaching and learning available anywhere anytime, diffusing geographic
constraints. The ubiquitous nature of mobile technologies continues to spark
interest among education and technology stakeholders in incorporating these
technologies into education. Although developing countries are lagging behind
the western world in education delivery, it is good to know that the escalating
number of mobile education research especially in Africa gives positive
indication that there is enough evidence that they can close up the education
gap with the use of mobile technologies in education. For example, the growth
in the use of portable and ubiquitous computing devices in Ghana has provided
a tool to enhance access to teaching and learning resources just in time.
From a pedagogical perspective, using mobile devices for teaching or learning
offers context of authentic learning resources in the learning activities (Jeng, Y.
L., Wu, T. T., Huang, Y. M., Tan, Q., & Yang, S. J. H, 2010). Though, there are
different learning philosophies in education psychology, it is possible for mobile
communication technologies to be designed and modelled to suit different
pedagogic strategies such as computer-supported collaborative learning,
cooperative learning, generative learning, action learning, computer assisted
instruction, distributed learning among other (Huang, 2009), (Lundin, J., &
Magnusson, M, 2003). For example, blending face-to-face classroom education
with mobile learning could be very useful in enhancing teaching and learning.
The high penetration, adoption and use of mobile technologies in Africa is an
indication that the use of mobile technologies can offer great opportunities in
extending education to a lot of people who are illiterate.
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In universities, mobile learning helps educational institutions to enhance the
accessibility, interoperability and reusability of educational resources, and also
to improve flexibility and interactivity of learning behaviours at convenient
times and places (Murphy, 2006), (Kukulska-Hulme, A., Evans, D. and
Traxler, J, 2005). From the view of society, mobile learning not only extends
learning opportunities to the traditionally hard to-reach learner communities,
e.g. dropout teenagers, unemployed learners and learners with learning
disabilities, but it also provides a practical alternative to implement informal
learning and lifelong learning. In many parts of the world, mobile learning is
becoming a new booming industry sector and provides new business
opportunities for merchants (McKinsey, 2012).


Technological Perspective
In this present age, it is very difficult to talk about education without touching
on technology. Different forms of technology are being used in education to
achieve diverse objectives. It is obvious that many things have changed from
the time of using stone tablets to this era of digital tablets. This change is largely
driven by rapid growth of mobile or wireless communication in telephony and
network computing. This has attracted the attention of the media and the
interest of people from all walks of life – personal, corporate and social among
others (Duarte, 2008). Among other technological innovations, mobile
communication technology has the fastest adoption, penetration, diffusion,
acceptance and use all over the world. International Telecommunication Union
(ITU) report shows that mobile communication technologies are emerging as
the basic technology, which will bridge in the least developed countries
(Wikipedia, 2013). The boom in sales of mobile devices and user subscription
in even some least developed countries is an attestation to this fact (Pcworld,
2013). In addition to this, 2011 information society report from ITU shows that
mobile devices are gradually taking the place of desktop or personal computers
and laptops in accessing the internet. The report highlights on Africa’s
unprecedented growth in using mobile communication. In Ghana, for example,
about 24.4 million out of the country’s total population of 25 million have
access to mobile communication representing about 98% (NCA, 2012). These
developments in mobile technology penetration in developing economies are
positive signs of bridging the digital divide between the least developed and the
developed countries. This will in the same manner, go a long way in closing the
educational gap if these technologies are harnessed effectively to for education
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delivery (ITU, 2011). The appropriate application in education can bring
community instructional resources and activities the outside into the classroom
and vice versa, because the portability and ubiquitous nature of M-technologies
can provide learners with resources and new forms of pedagogy both in the
classroom and anywhere at any time (Facer, K., Jones, R., Stanton, D., Reild, J.,
Hull, R., & Kirk, D, 2004).
Unabated research and development of mobile telecommunication will
continues to be a pivot for transforming and advancing human activities
including education. For example, in 1999, the 3rd Generation Partnership
Project (3GPP) introduced Universal Mobile Telecommunication System
(UMTS), which is part of the 3rd Generation (3G) systems, also known as
Release ‘99, to provide higher data rates, utilising the platform of the 2nd
Generation (2G) network known as Global System for Mobile communications
(GSM) (Duarte, 2008). Wideband Code Division Multiple Access (WCDMA)
is the UMTS air interface, which makes it possible for data transmission of up
to 2Mbps for the Downlink (DL) and Uplink (UL), theoretically. Despite the
fact that packet-data communications were already supported in the first release
of the UMTS standard, the emergence in 2002 Release 5, brought about the
High Speed Downlink Packet Access (HSDPA), which enhanced packet-data
services, both in terms of system and end-user performance. This release
practically gives more realistic 2 Mbps and even beyond, with data rates of up
to 14 Mbps. Release 6, known as High Speed UL Packet Access (HSUPA).
Release 7, also known as ‘HSPA Evolution’ which is made up of both the
introduction of major features including Multiple Input Multiple Output
(MIMO) technology, and many other improvement to the existing technology.
These developments provide the opportunity for the interconnectivity of
numerous devices and transmission of data in much better and faster way. The
implication of this advancement in mobile telecommunication for the education
industry particularly in the developing world is to identify the opportunities
offered by these innovations for meeting educational needs of its people.
Methodology
Case study approach of conducting social science research was adopted as the
strategy of inquiry for the study. Data was obtained from different sources
using multiple data collection techniques. Thus, observation, interview, focus
group, survey and document review were used within the appropriate context
to obtain data from the participants. In all 116 people drawn from Tertiary
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Education Institutions, Ministry of Education, Ministry of Communication,
National Accreditation Board, National Council for Tertiary Education,
National Communication Authority, Mobile Telecommunication Operators,
National Information Technology Authority, Software developers & dealers
and Hardware suppliers were among those who participated in the study.
Fifteen participants were formally interviewed using both unstructured and
semi-structured open-ended styles of questions. We were particularly interested
in the participants’ view on the use of mobile technologies in education. The
intention was to allow them to freely voice their opinion on how developing
economies can take advantage of these technologies to promote education
delivery. In addition to the individual interviews, focus group discussions were
also used to get the views of some of them who could not be interviewed. As a
way of obtaining first hand information, we visited 10 universities in Accra the
capital city of Ghana to observe how they were applying mobile technology in
the delivery of education and what challenges they face.
Stakeholders’ workshop was also organised and used as part of the data
collection process. The objective of the workshops was to offer people with
diverse views, an opportunity to share their thoughts on leveraging mobile
communication technologies to facilitate education delivery in developing
countries. The workshop had four speakers in the area of education and
technology. Participants were later put into groups to discuss specific issues
including but not limited 1. What are the educational affordances of mobile
computing and communication technologies for education delivery in
developing countries? 2. What are the challenges associated with using these
technologies in education? And 3. Do developing countries have the
technological ability in using mobile computing and communication
technologies for the purpose of teaching and learning?
A survey was also conducted using both likert scale and Yes or No questions.
The purpose of the survey was to help in obtaining specific data from the
participants on mobile computing and communication technologies in Ghana.
The questions which were designed electronically, were broadcasted to 500
people, out of which 378 responded. We also had access to reports and other
important documents, some of which were obtained from the internet while we
officially requested others which were not on the internet from the appropriate
source.
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Results
The findings which was obtained from the participants from the workshop,
interviews, focus group, survey and observation give clues to what the situation
is in relation to the use of mobile communication technologies in education in
Ghana. The participants expressed their views as it pertains to the research
questions.
Educational Affordance: The study shows that the participants are very much
aware of the use of mobile technology in education. This fact further revealed
that most of them in one way or the other have use their mobile device to
disseminate or acquire knowledge via mobile broadband internet. The findings
showed that mobile technologies could be very useful in promoting education
delivery nationwide to extend quality education to all the citizenry.
Pedagogically, mobile technology could be incorporated into education through
the use of mobile learning platform in different ways to meet different learning
goals. 1. It can be blended with traditional classroom mode of education to
complement or supplement teaching and learning inside and outside the
classroom from anywhere and at any time with geographic obstructions. 2. It
can be used as a full learning platform to offer distance education to people
irrespective of their physical location and 3. It can also be used for
administrative and other academic purposes, for example, to send SMS to
students informing them about results, lecture schedules, fees, quizzes and
other relevant activities.
Challenges: In as much as the participants appreciate the educational usefulness
of mobile technologies, they were unsparing in expressing their dissatisfaction
on issues, which impede effective use of the technology in education. Poor
internet connectivity, inability to get 3G or LTE coverage in all parts of the
country, expensive data and call charges by operators, high cost of good quality
smart phone or tablet and perpetual intermittent power supply including lack of
pedagogic and policy framework to standardize and guide the use these
technologies for educational purpose were among the numerous challenges,
which serves as ‘STUMP’1 (Annan, 2013) as far as the use of mobile technology
for education delivery is concerned in Ghana.

1

STUMP stands for Skill, Interest & Knowledge, Time & Technical Issues, Users’ social cognitive
composition, Motivation and Pedagogic relevance.
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Availability of Technology: Feedback in response to the questions, which were
presented to the participants including observations made, gives a good
impression that mobile computing and communication technologies are
conspicuously available in Ghana. There is high proliferation of portable mobile
devices – smartphone, tablets, mini laptops and other handheld devices. The
country has 6 active Mobile Network Operators (MNOs) – 1 CDMA and 5
GSM operators who continue to invest in telecommunication infrastructure and
equipment acquisition. All the MNOs are currently deploying 3G and LTE
network services in the capital city and all the regional capitals including
surrounding towns. The study shows that at least there is 2G, GPRS or EDGE
coverage in every part of the country (including the remotest village). Survey
results shown in table 1-3 shows that at least an average Ghanaian has ordinary
mobile phone for voice and SMS communication.
Table 1. Survey of Mobile Telecommunication Service in Ghana
#

Questions

1

There is a good
network coverage in
every part of Ghana
There is a good
network coverage in all
the capital cities
There is a good
network coverage only
in Accra the capital city
of Ghana
All the six network
operators are using 3G
and 4G
There are 2G and 2.5G
networks in most part
of the country than 3G
Cost of using mobile
phone for calls is
expensive to the
average Ghanaian
Data streaming is
expensive
to the average
Ghanaian
The data streaming
speed is good
Competition is forcing
network operators to
provide better services
The regulatory bodies
are doing a good job

2
3

4
5
6

7

8
9
10

Strongly
Agree
1%

Agree

Neutral

Disagree
52%

Strongly
Disagree
11%

Total
%
100%

30%

6%

40%

50%

4%

6%

0%

100%

0%

0%

15%

30%

55%

100%

2%

35%

0%

53%

10%

100%

70%

22%

0%

5%

3%

100%

2%

14%

20%

24%

40%

100%

30%

35%

17%

15%

3%

100%

3%

20%

25%

44%

8%

100%

25%

60%

10%

5%

0%

100%

4%

20%

11%

55%

10%

100%
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Table 2. Survey of Mobile Device Ownership in Ghana
# Questions

Strongly
Agree

Agree

Neutral

Disagree

Strongly
Disagree

Total
%

1

70%

20%

6%

4%

0%

5%

15%

10%

55%

15%

82%

18%

0%

0%

0%

100
%
100
%
100
%

4%

5%

0%

51%%

40%

100
%

30%

35%

13%

20%

2%

100
%

50%

34%

6%

6%

4%

100
%

2
3
4
5
6

The average Ghanaian has
mobile phone
The average Ghanaian has
good quality smart phone
All tertiary education
students have mobile
phones
All tertiary education
students have smart phone
or tablets
All tertiary education
students have laptops or
notebooks
The cost of good quality
smart phone or tablet is
expensive for the average
student

Table 3. Survey on the Use of Mobile Communication Service in Ghana
#

Questions

1

I use my mobile for
calls only
I use my mobile device
for both calls and data
streaming
I use data more than
voice

2
3

Strongly
Agree
20%

Agree

Neutral

Disagree
42%

Strongly
Disagree
15%

Total
%
100%

15%

8%

25%

47%

21%

7%

0%

100%

12%

40%

20%

18%

10%

100%

Conclusion
The paper gives empirical insight into how developing countries can explore
the capacities of mobile computing and communication technologies to
enhance education delivery to bridge the educational gap between them and
their developed counterparts. The study shows that all stakeholder involved in
the use of technology in education have knowledge of the educational
affordances of the mobile technology and appreciate the availability of the
technology, but the full utilisation of the technology in education will not be
achieved unless issues, which impede the effective use of the technology for
teaching and learning, are resolved.
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Abstract: Computer programming is a difficult subject for most novice
learners. Providing support that complements classroom learning could
contribute to tackling the difficulties. Due to the ubiquity of mobile devices,
such support can be provided by scaffolding the construction of programs on a
mobile device. In order to design such a mobile intervention, learners’ needs
and limitations of mobile devices need to be placed at the center of the design
process. This paper combines learners’ needs and limitations of mobile devices
to identify scaffolding strategies. Identification of scaffolding strategies is based
on a scaffolding framework. Using specific examples, this paper will then show
how the scaffolding strategies have been implemented on a mobile phone.

Introduction
Computer programming is a difficult subject for most novice learners. Research
indicates this to be a universal problem (Apiola et al., 2011) (Maleko et al.,
2012). These difficulties indicate that some programming skills are beyond the
novice learners’ efforts. Scaffolding refers to support provided so that the
learner can engage in activities that would otherwise be beyond their abilities
(Jackson et al., 1998). Providing such support, in addition to the learners’
classroom learning, could contribute to tackling learning challenges. Supporting
learners outside the classroom recognizes that learning can take place at any
place, in any situation.
The ubiquity of mobile devices provides an opportunity to use them as a
resource to support learning outside the classroom. For example, mobile
phones could be used to support learning in cases where a learner does not own
a personal computer while away from school, or is in a situation where using a
personal computer would be inconvenient. In addition, recent work by

155

Microsoft on TouchDevelop (Tillmann et al., 2012) indicates that a programing
environment that runs on a mobile device has the potential to dramatically
reduce the technical learning overhead.
In order to design such a mobile intervention, learners’ needs need to be
understood, which helps in informing the design of an intervention that seeks
to support them. In addition to addressing learners’ needs, designing such a
mobile intervention requires that the limitations of mobile devices be
addressed. This is because, in order for handheld devices to become effective
learning tools, the unique design challenges inherent in such a system must be
understood (Luchini et al., 2002). Significant research has been carried out to
propose guidelines for designing on mobile devices for learning (for example
(Luchini et al., 2004) (Churchill & Hedberg, 2008) (Elias, 2011)). This paper
will refer to some of these studies in order to address design issues for
supporting construction of programs on a mobile device.
Having identified learners’ needs and limitations of mobile devices, the
next task is to propose scaffolding strategies that could address them. To
achieve this, this study utilizes a 5-step scaffolding framework that culminates
in implementing the scaffolding strategies on a mobile device.
The rest of the paper is organized as follows: using 3 examples, the
paper first reports on challenges and covers both learner-cited challenges and
mobile limitations; the next part consolidates the learners’ needs and mobile
limitations within a scaffolding framework in order to identify scaffolding
strategies, and illustrates how these scaffolding strategies have been
implemented on a mobile phone; and the last part concludes the paper.

Challenges
Learner-cited challenges
In order to understand the needs of programming learners, an online survey
was conducted among 160 learners of programming from three African
universities: University of Cape Town (UCT) (61 learners); University of
Western Cape (UWC) (37 learners); and Kenya Methodist University (KeMU)
(62 learners). The three universities were chosen because of their convenience
in terms of having established contacts. The survey was conducted by sending
an electronic questionnaire to the learners. The targeted learners were all from
computer related courses because programming is part of their curriculum.
76% of the total respondents indicated one challenge or the other that
they have faced or do face while learning programming. The learners were also
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asked if they had used a mobile phone to construct programs, with 99% of the
learners indicating that they have not. For the sake of providing detailed
illustration, the 3 learner-cited challenges below are randomly selected from the
ones cited, and will be used as running examples for the rest of the paper.
i. Difficulty in combining required program parts into a working program and
hence making logic or sense out of a program is challenging. This challenge
is further supported by research pointing to two key problems preventing
success in programming among novice learners (Guzdial et al., 1998):
decomposition problem, where learners have difficulty choosing which of the
available program components are needed for a solution; and composition
problem, in which even when learners identify program components, they
have difficulty assembling the modules into a proposed solution.
ii. Unclear error messages while debugging. A study that looked at common
Java errors made by learners (Hristova et al., 2003) indicates that even
though compilers may flag some of the error messages while programming,
often the error messages are so cryptic to students that they have a hard
time understanding them.
iii. Small screens of mobile phones pose a challenge in using it as a resource to
learn programming. This limitation is described in the next subsection.
Mobile devices’ limitations
There are certainly several factors that have to be taken into consideration
when it comes to mobile devices since they present usability problems
(Kukulska-Hulme, 2007). However, to define the scope of which mobile
limitations to consider, this paper will look at screen size of mobile phones (as
pointed out by the learners) and their small keypad. Considering these
limitations is crucial because, in writing a program, a learner needs to see (on a
screen display) what they are constructing (through typing).
Small screen and keypad size
The key limitation of handheld technology for the delivery of learning objects is
the small screen that is available for effective display (Churchill & Hedberg,
2008). Research indicates that the following strategies could address the small
screen sizes of mobile devices while designing for learning:
i. Using activity decomposition to structure handheld tools (Luchini et al.,
2004) and package contents in small chunks (Elias, 2011).
ii. Design interface elements to serve a dual role by providing both
functionality and scaffolding (Luchini et al., 2004).
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iii.

Minimize scrolling as much as possible (Churchill & Hedberg, 2008).
Scrolling can be reduced by placing navigational features near the top of the
pages in a fixed place (Jones et al., 1999).
iv. Provide one step interaction, which can be achieved by immediate update
upon interacting with a widget or a button. (Churchill & Hedberg, 2008).
v. Design to include movable, collapsible, overlapping and semitransparent
interactive panels (Churchill & Hedberg, 2008).
The small keypad of mobile phones also presents a usability challenge.
While typing is needed to write a program, automating some tasks could
minimize the disadvantage of having to type on a small keypad. However, care
should be taken not to have an interface that is too automated such that
students complete the task by rote rather than mindfully engaging and learning
about the task (Luchini et al., 2004).
Mobile phones with touch screens have a soft keypad that pops up
when typing, hence covering up nearly half the screen. Minimizing scrolling by
use of a tabbed screen (such that users can scroll across and not downwards),
could reduce the amount of information that gets covered up by the soft
keypad. In addition, using activity decomposition such that smaller tasks are
presented on the screen could also mean that most, if not all of the task is
visible at the top half of the screen.

Scaffolding framework
Having identified learner challenges and mobile phone limitations, the next step
is to integrate them within a scaffolding framework. The scaffolding framework
comprises a 5-step framework that follows the following steps:
i.
Step 1: Identify learner challenges. These have been identified in the
previous section.
ii.
Step 2: Categorize each learner challenge into one of three types of
cognitive challenges (Quintana et al., 2009): Sense making, which involves
the basic operations of interpreting data; Process management, which
involves strategic decisions in controlling an inquiry process; and
Articulation and reflection, which is the process of constructing, evaluating
and articulating what has been learnt.
iii.
Step 3: Identify what kind of scaffolding type the learner challenge may
need, from three types (Jackson et al., 1998): Supportive scaffolding, which
offers support for doing the task while the task itself remains
unchanged; Reflective scaffolding, which offers support for thinking about
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the task; and Intrinsic scaffolding, which offers support that changes the
task itself and reduces complexity.
iv.
Step 4: Identity the scaffolding guideline based on which the intended
tool can modify the task to help learners overcome obstacles, depending
on the cognitive type. Seven scaffolding guidelines exist (Quintana et al.,
2009) and are redefined to fit into this study towards a mobile strategy
for supporting learners of programming:
a. Guideline 1: Use representation and language that bridge learners’
understanding of programming.
b. Guideline 2: Organize the mobile strategy around the semantics of
the programming language.
c. Guideline 3: Use representations that learners can inspect in different
ways to reveal important properties about underlying data.
d. Guideline 4: Provide structure for complex tasks and functionality.
e. Guideline 5: Embed expert guidance about programming practices.
f. Guideline 6: Automatically handle routine tasks.
g. Guideline 7: Facilitate ongoing articulation and reflection during
program construction.
v.
Step 5: In this step, specific scaffolding strategies are chosen to be
implemented on the mobile device in order to support construction of a
program.
The next subsections discuss how steps 2 to 5 can be applied to the 3
learner challenges, leading to the selection of specific scaffolding strategies as
possible solutions. The strategies identified are implemented on a mobile phone
developed for the Android platform. Android has been selected for
development because it is open source. The implementation targets Android
version 2.2 and later. Java has been selected as the language of program
creation within the application. This is because it is the common language
taught across the 3 universities where the online survey was conducted. In
addition, most, if not all universities offer a first-year programming course
taught using Java.
Learner Challenge 1: Difficulty in connecting program parts into one
Step 2: Categorizing challenge into a cognitive type
This learner challenge is one of sense making because it involves being able to
make sense out of a program and its constituent parts, while it is also one of
process management because it requires scaffolding strategies that can control the
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learner’s inquiry process so that the learner can effectively make sense of how
the different program parts connect into one.
Step 3: Identifying the scaffolding types that the learner challenge may need
A supportive scaffolding type can be provided to provide support while the
learner is attempting to make sense of the different parts and functionality of a
program. At the same time, an intrinsic scaffolding type can be provided to
reduce the complexity while creating the program.
Step 4: Identifying scaffolding guidelines that may address challenge
cognitive type
In order to support sense making, using representation and language that bridge
learners’ understanding and using representation that learners can inspect in different ways
could be used as scaffolding guidelines. In order to support process
management, providing structure for complex tasks and functionality could be used as a
scaffolding guideline. These three scaffolding guidelines can be met by the
scaffolding strategies described next.
Step 5: Select scaffolding strategies that implement the scaffolding
guidelines
In order to provide representation and language that bridge learners’
understanding, the following two scaffolding strategies have been selected
(Quintana et al., 2009):
a. Provide visual organizers to give access to functionality.
b. Embed expert guidance to help learners use the content.
In order to provide structure for complex task and functionality, the following
scaffolding strategy has been selected (Quintana et al., 2009):
c. Restrict a complex task by setting useful boundaries for learners.
The discussion below addresses each of these three strategies and how they
have been implemented on a mobile phone.
Provide visual organizers in order to give access to functionality
This strategy can be implemented by providing a layout of the parts of a Java
program in order to give the learner an overview of the program. The order of
the parts in the interface is guided by standard Java coding guidelines (SunMicrosystems, 1997), where a Java source file has the following ordering:
beginning comments, package and import statements, and class and interface
declarations. Figure 1 shows the designed main interface with program parts
that can support the kind of programs written in a beginner Java class.
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Figure 1. Main interface Figure 2. Default code

Figure 3. Restricted

Figure 4. Unrestricted

Embed expert guidance to help learners use content
This strategy can be implemented by providing some default code. Figure 2
shows implementation of default code in creating the main class declaration,
which the learner can then edit. This default code is revealed when the main
class button has been clicked. Further, in order for the learner to be able to
know which page they are working on or which one to swipe to, the different
pages of the application can be labeled at the top as shown in figures 1 to 4.
Restrict a complex task by setting useful boundaries for learners
This strategy can be implemented by restricting a learner to complete a program
in a certain order. For example, a learner can be guided to first complete the
main class because it is also used as the name of the program; then the header
comment in order to guide the learner to give the description of the program
they are about to write; then the main method as the entry point of the
program; then they can complete methods and import sections if needed.
Figure 1 only shows the main class activated when the program is started, while
Figure 3 shows the main class completed (in green) and the header comment is
activated. After completion of a certain number of programs in this restricted
order, a learner can be presented with an interface where all the parts are
enabled and the learner is able to complete the program in any order (Figure 4).
While the learner can work with the interface in Figure 4, they are able to go
back to the restricted interface if they wish to. This also provides structure to
complete the task using ordered decomposition (restricted) and unordered
decomposition (unrestricted) (Quintana et al., 2009).
Learner Challenge 2: Difficulty in debugging errors in programs
Step 2: Categorizing challenge into a cognitive type
This learner challenge is one of process management because it requires scaffolding
strategies that can contribute to the learner’s inquiry process while debugging a
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program. It is also one of articulation and reflection because it contributes to
thinking about and evaluating what has been constructed.
Step 3: Identifying the scaffolding types that the learner challenge may need
An intrinsic scaffolding type can be provided as error prompts to reduce the
complexity while debugging the program. This also offers a reflective scaffolding
type that enables the learner to think about the program.
Step 4: Identifying scaffolding guidelines that may address challenge
cognitive type
In order to support process management, the intervention should embed expert
guidance about the scientific practice, in this case being Java coding guidelines. In
order to support articulation and reflection, the intervention should provide
ongoing articulation and reflection during completion of the program. These two
scaffolding guidelines can be met by the scaffolding strategies described next.
Step 5: Select scaffolding strategies that implement the scaffolding
guidelines
In order to embed expert guidance and to facilitate a learner to reflect about the
task, the selected scaffolding strategy is one which embeds expert guidance
(Quintana et al., 2009) to clarify characteristics of Java practices.
Embed expert guidance to clarify characteristics of Java practices
While a novice learner constructs a program, they will inevitably make mistakes
that will lead to compile time or run time errors. While it is not possible to
predict all the types of mistakes that learners can make, this study will attempt
to address Java-syntax related errors. This is because learners indicated syntax
to be a difficulty in the subject, and another study indicated Java programming
syntax as among the top 5 difficulties while learning programming (Sivasakthi &
Rajendran, 2011).
Figure 5 shows creation of a main class, albeit using an incorrect syntax
of starting a Java class name in lower case. If the learner proceeds with this
class name creation, then an error message is displayed (Figure 6). If they
choose to not edit the class name, they can exit this window but no changes will
be made to the class name, hence it will be considered as not having been
created. Figure 7 shows creation of a main method. Assume a learner
erroneously writes the return statement here, an error prompt will be displayed
indicating this error (Figure 8).
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Figure 5. Main class

Figure 6. Prompt

Figure 7.Main method

Figure 8. Prompt

Learner Challenge 3: Small screen size and small keypad of a mobile
device
Step 2: Categorizing challenge into a cognitive type
This learner challenge is one of process management because it requires scaffolding
strategies that can support the learner’s inquiry process on a mobile device,
which has screen size and input limitations.
Step 3: Identifying the scaffolding types that the learner challenge may need
A supportive scaffolding type can provide support while the learner is using the
small screen size and small keypad to construct a program.
Step 4: Identifying scaffolding guidelines that may address challenge
cognitive type
In order to support the process management, providing structure for complex tasks,
and automatically handling routine tasks could be used as scaffolding guidelines.
These two scaffolding guidelines can be met by the scaffolding strategies described
next, as possible solutions to support use of mobile devices with small screen
and keypad limitations.
Step 5: Select scaffolding strategies that implement the scaffolding
guidelines
In order to provide structure for complex tasks, the selected scaffolding
strategy is (Quintana et al., 2009): Constraining the space of activities by using
functional modes but enable inspection of multiple views of the same object or
data. In order to automatically handle routine tasks, the selected scaffolding
strategy is (Quintana et al., 2009): Automating non-salient portions of tasks.
Constrain the space of activities by using functional modes but enable inspection of multiple
views of the same object or data
A task can be scaffolded by enabling the program to be completed one part at a
time. Because of the restriction of small screen size, which will remain
unchanged, this scaffold is static and should not fade. Ability to work on a part
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of the program at a time uses activity decomposition to package the small
chunks (Luchini et al., 2004) (Elias, 2011). This assists in working with the small
screen. Figures 5 and 7 show how working on one program part at a time could
assist in addressing the soft keypad taking up nearly half the screen, and
minimize scrolling. By placing the task to be edited near the top of the screen,
the soft keypad does not cover much of the task, if at all. In addition, the
interfaces show use of navigation labels at the top of the screen as
recommended (Jones et al., 1999). Navigation tabs constrain the space of
activities by placing information in different segments that can be viewed by
scrolling across and not downwards.
However, for a learner to have a mental image of how the different parts
of the task work together, learners should be able to inspect the task they are
working on in multiple ways. In this case, while working on a program part (for
example editing the main method in Figure 9 to add a call to the method out()),
a learner can swipe to the next tab and view the whole program (Figure 10) at
the state at which it was last saved. This ability to move between a program part
and the whole is one of diving-in and stepping out, and promotes cognitive
growth by keeping the learner connected to the chunks, while at the same time
able to appreciate existence of the whole problem (Ackermann, 1996).

Figure 9. Editing main method

Figure 10. Full program as was last saved

Automate non-salient portions of tasks
Because of provision of some default code (for example, Figure 2), the learner
is at least spared from typing from scratch using the small keypad. However,
the learner is still required to complete the program parts and hence they need
to mindfully engage and hence learn the task, as recommended (Luchini et al.,
2004). Further, the learner should be able to exit without completing a program
part, but a message indicating that the task has not been changed could assist in
making sure that a learner actually completes a task for it to be created in the
program (Figure 11).
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Figure 11. Prompt for unchanged main class

Discussion
In summary, possible solutions to support a learner to connect different
program parts into one are: provide an overview of the program using standard
coding guidelines; restrict the order of completion of the program; enable
completion of the program in any order after a number of programs but allow
the learner to enable completion in a restricted order; and embed default code
as expert guidance.
Possible solutions to support a learner in debugging a program are:
prompt the learner of a syntax-error as soon as it occurs; and provide some
expert guidance in completion of program parts. Possible solutions to address
the small screen and keypad are: providing default code that minimizes typing;
enable completion of the program one part at a time while able to view the full
program; and use navigation tabs that allow scrolling across, not downward.

Conclusion and future work
This paper has illustrated how a scaffolding framework has been used to select
scaffolding strategies to address learner challenges. More specifically, the paper
has followed a learner-centered methodology where the learners’ needs
influenced the choice of scaffolding strategies. Also, the paper illustrates how
the scaffolding strategies have been implemented on a mobile phone,
considering its screen size and keypad limitations, to scaffold construction of
Java programs. Therefore, this paper has concretely shown a theoretic
derivation of scaffolding strategies, and consequently their implementation on a
mobile device.
The use of the scaffolding framework has resulted in the choice of
specific scaffolding strategies such as: providing a visual representation of a
Java program by showing an overview of the program parts; enabling
interaction with these parts using collapsible and expandable buttons and
clickable parts; providing some default code; providing one step navigation
ability between the pages; enabling completion of the program one part at a
time while being able to view the full program; and providing error prompts as
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soon as a learner makes a mistake. These scaffolding strategies address the cited
learners’ needs and also limitations of mobile phones such as small screen size
and small and soft keypad.
Current and future work consists of testing the application with learners
of programming in different African universities. The evaluation of the results
from the experiments seeks to understand two issues: which of the theoretically
derived scaffolding strategies are appropriate, and which are inappropriate, to
support construction of programs on a mobile device; and how learners use the
scaffolds as they construct programs on a mobile device.
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Abstract: This paper explores benefits and potential challenges of mHealth in
HIV/AIDS initiatives in Ghana. It aims to contribute to cultural meanings in
technology studies, as well as social aspects of HIV/AIDS in Africa. The paper
is based on an ethnographic study of mobile phones for healthcare services in
Ghana using qualitative methods of observation and interviews. It concludes
that there is need to examine benefits but also essential to give attention to
challenges in mHealth in order to understand the interplay between contexts
and factors promoting programs and those inhibiting them
Keywords: HIV/AIDS information, mobile phone mediation, challenges,
Ghana.
Introduction
The advances in mobile technology have generated an upsurge in the use of
mobile phones to improve health outcomes, which is known as mobile health
(or mHealth, a sub-segment of electronic health or eHealth). The World Health
Organisation (WHO) has defined mHealth as the provision of health services
and information via mobile technologies such as mobile phones and Personal
Digital Assistants (PDAs) (WHO 2012).
Jonathan Donner (2008) outlines three major trends in the studies of
mobile phones in developing countries—the adoption of phones, impact of the
devices, and the interrelationships between mobile technologies and users (p.
141). The mobile platform presents a unique capability of delivering healthcare
services wherever people are—not just in healthcare facilities, since they have
the ability to foster relationships with absent others (Tenhunen 2008).
There are over 600 million mobile phone subscribers in Africa, out of the
world’s 6 billion. In 2012, Ghana’s rate of mobile phone penetration was 100
per 100 inhabitants— 26.3 million subscribers as in February 2013 in a
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population of 25.3 million.1 It must be understood, however, that users might
have multiple subscriptions while others might have none. Mobile phones are
seen as helping in HIV treatment and prevention initiatives, and to improve
capacity of health systems in African countries (Lemaire 2011: 10).
Sub-Saharan Africa remains the worst affected region in the global HIV
epidemic. A United Nations Programme on AIDS (UNAIDS) report in 2011
estimated that 23.5 million people living with HIV were resident in sub-Saharan
Africa, representing 69% of the global HIV burden (UNAIDS 2012). The rate
of HIV in women is reported to be higher than in men of the same age group.
Ghana’s prevalence rate is about 1.4%, with 260,000 people living with HIV.
Many studies have focused on benefits of mHealth in such as enhancing
medical responses and greater access to care. But recent scholarship has been
cautioning against optimistic views that mobile phones will incontrovertibly
improve health outcomes and are identifying potential challenges to mHealth
(e.g., Han 2012). In a study of mHealth for HIV/AIDS solutions in South
Africa, M. Phippard (2012) identified potential barriers and cultural inhibitions
including gender, language, literacy, financial constraints, government
cooperation, and inadequate health infrastructure. This paper explores benefits
as well as challenges of mHealth in HIV/AIDS initiatives in Ghana. Phones
enhance fast and easy access to care, but there are challenges like patients’ non
access to phones, phone sharing and privacy, and phones’ association with sex
and threat to HIV prevention. The paper both draws on and contributes to
understanding of the role of cultural meanings in technology studies, and social
aspects of HIV/AIDS in Africa.

Background and Methods
This paper is based on an ethnographic study of mobile phones for healthcare
delivery services in the HIV/AIDS sector in Ghana with mainly qualitative data
collected in over five months from 2010-2011 through observation, semistructured, face-to-face interviews in four towns and villages (two urban and
two rural) in southern Ghana. Of the four research sites, one urban and one
rural area each had a hospital with an HIV unit where I could observe and
interview HIV/AIDS patients, health personnel, and HIV counsellors on
mobile phone use for healthcare communication.
Most of the interview sessions lasted from 30 minutes to two hours, while
conversations were over a few minutes. I interacted with 101 respondents
consisting of 49 women and 52 men ranging in age from 15 to 81, mostly
1

http://www.itu.int/net/pressoffice/press_releases/2013/CM12.aspx
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students, nurses, teachers, and traders. I interviewed mobile phone users and
non-users alike. Additionally, 72 survey questionnaires (completed by 42 men
and 30 women) were administered to gain a broader picture of mobile phone
usage. The four research sites were selected so that the study would incorporate
data from different social environments in Ghana and thus ensure that the data
was as representative as possible of the situation.
This paper follows other studies showing how mobile phones are
ensuring social changes and different forms of mediation as part of local culture
and hierarchies when a powerful medium is appropriated and domesticated.
Horst & Miller (2005) revealed social aspects of mobile phone communication
in kinship and social relations in Jamaica, while Hahn & Kibora (2008) studied
the domestication of mobile phones and impact on oral and social relational
aspects of life in Burkina Faso. I use a similar approach here in outlining the
appropriation of mobile phones for the dissemination of healthcare and
HIV/AIDS information in Ghana in that I also prefer to frame my discussion
using the domestication paradigm. The paradigm makes it possible to grasp
how society shapes technology and how technologies can conversely affect the
society (Tenhunen 2008: 516).
I also explored phones’ association with sexual behaviours that could raise
the user’s risk of contracting HIV. Research on negative uses of mobile
telephones include Adriana de Souza e Silva and colleagues’ (2011) discussion
of mobile telephone appropriation in the favelas (slums) of Brazil and the
practice of directão, whereby a phone illegally supplied by service provider
employees with a special SIM card allows the user to call anyone in the world
for three months at no cost.2 In Mozambique, Archambault (2011) explored
ambiguous experiences with and discourses of mobile phones and mobile
communication. She found instances of conflict and break-ups in relationships
caused by mobile phones.

HIV/AIDS and the communication ecology in Ghana
Ghana recorded its first HIV/AIDS case in 1986; in 2009, around 260,000
people were living with HIV in Ghana, 140,000 of whom were women aged 15
and above. As in much of sub-Saharan Africa, the major mode of HIV
transmission in Ghana is heterosexual contact and mother to child infection.
In order to understand mobile phone communication in HIV/AIDS
measures in Ghana, its benefits and challenges, it is better to also consider the
2

Drug traffickers in prison use directão to stay in touch with the outside world and continue
managing gang affairs (de Souza e Silva et al. 2011: 8).
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specific communicative ecology related to HIV in the country.3 HIV/AIDS
patients usually rely on face-to-face communication with doctors and HIV
counsellors at hospitals or home-based visits for key health information,
commonly referred to as self-report (Haberer et al. 2010). With mobile phones,
they can now call distant health experts for information about their statuses
without having to travel (Crentsil 2013b).
Educational campaigns about HIV/AIDS emphasize prevention, mostly
built on behaviour change where people are advised to lead healthy sexual
lifestyles in the ABC method— Abstain from sex, Be mutually faithful to
partners, or Condomize (i.e., use condoms consistently); those already infected
receive counselling and therapy with antiretroviral drugs (ARVs). Agencies have
utilized the mass media —radio, television/cinema, newspapers, billboards,
posters, etc. —as a component of information, education and communication
to reduce misinformation and induce behavioural changes against risks of HIV
infection (Benefo 2004: 2).
HIV/AIDS in Ghana remains a stigmatised illness—seen as a social
problem resulting from sexual (mis)behaviour, especially in religious contexts;
hence secrecy, denial, and shame usually characterise the disease (Radstake
1997; Crentsil 2007). One problem acknowledged by researchers and
stakeholders in the HIV/AIDS sector is that for many HIV-positive people,
AIDS patients, and others affected by the disease, there is an unmet need for
information on structures of support (De Tolly & Alexander 2009: 1).
Communication-centric approaches are regarded as essential in HIV/AIDS
intervention (UNAIDS 2004), and new ICTs—particularly mobile phones—
present considerable opportunities in this regard, particularly in Africa
(Phippard (2012: 128).
Mobile phone access, mHealth, and HIV/AIDS initiatives in Ghana
Fuelled by Ghana’s deregulation of the telephone market in 1994 (Overå 2006),
there is an exponential growth of mobile phones with a penetration of 100 per
100 inhabitants in 2012 and more than 27 million subscribers in a population of
25.3 million.4 Phones can be purchased by the user, and many people have two
or three phones to reach contacts on different networks. The devices are
3

Communicative ecology can be defined as the dynamics between human communication and the
effective environment, and is primarily understood as the link between human communicative
processes, structures and meanings, social networks, and communication technology (Foth & Hearn
2007). People interact with others through communicative structures that are mediated,
informational, situational, and contextual in their respective environments (Matthias 2011: 31).
4
The World Bank (Country Profiles)--http://www.worldbank.org/en/country/; also UNDP
http://hdrstats.undp.org/en/countries/profiles/GHA.html

170

common gifts from relatives and friends abroad. A low-cost use is offered
through mostly pre-paid cards that allow users to call (in 2010 the lowest rate of
card was one Ghana cedi – the equivalent of 50 US cents).
Mobile phones are being appropriated and adapted in cultural and social
processes, including health, through users’ negotiations. Biomedical services in
the sense of hospital care are severely limited with considerable lapses in the
provision of health care—inadequate medicines and unavailable services in rural
areas in Ghana (Bonsi 2000; Crentsil 2007). Voice calls and SMS (Short
Messaging Service, or text messaging) especially are widely used and are helping
in outreach and awareness programs, access to treatment, and support for
people living with HIV.5 As Lester and colleagues (2006) found too in a study
in Kenya, many patients said they would be comfortable receiving HIV-related
information by phone. Listening to calls can be accomplished silently if the
phone’s loudspeaker is not on, while text messages can be read privately.
Both counsellors and patients told me about immense benefits for using
phones. One of the counsellors explained:
The mobile phone makes the job easier for us. It saves time, energy, fuel and transportation. It
reduces the transportation cost [borne by the hospitals where the counsellors work] for contacting
patients as well as the risk of travelling. Those who do not have phones contact relatives and friends
(mostly fellow patients) to use their phones to enquire about counselling days (male, ca. 42).

A middle-aged, HIV-positive female mobile phone user I interviewed at a
hospital said it would be beneficial for patients and others in society to have
access to channels of communication, especially mobile phones and computers,
for information on HIV/AIDS. Another HIV-positive woman said:
My phone allows me to contact my customers and business partners easily. It is also useful because
it allows me to receive vital information from Mr. [HIV counsellor] whenever I cannot attend
sessions at the hospital on the appointed dates (ca. 42 years).

The counsellors said mobile phones enable appointment dates to be
scheduled and rescheduled in order to keep people attending counselling and
treatment sessions, and allow health workers to know patients’ clinical health
and conditions at any time. Patients’ adherence to medication can be monitored
through reminders and those who do not attend counselling can be tracked
down in order to reduce absenteeism. The counsellors like to use phones
because they consider communication by phone as faster, time saving, reducing
costs and risk of travelling to visit patients at home. Everyday time and space
5

The Text Me! Flash Me! Helpline funded by the United States Agency for International
Development (USAID) uses cell phone technology to provide most at risk persons in Ghana with
friendly and accessible HIV/ AIDS and other sexually transmitted infections (STIs) information,
referrals, and ART reminders through SMS and counselling services from qualified providers. The
target audiences are MARPS—men who have sex with men, people living with HIV/AIDS, and
female sex workers (McQueen et al. 2012).
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are thus transformed. Many patients told me mobile phones reduced
transportation costs and the risks travelling to hospitals. For AIDS patients, this
is highly relevant, since many of them in the advanced stages of their ailment
also become weak and have little strength to travel.
Mobile phones appeared to have empowered many patients to
communicate easily about their statuses— to discuss their immune load (CD4
count) and ask, among others, about their next counselling date, treatment
regimens, etc. During a visit to a hospital in Ghana’s Eastern Region, the HIV
counsellor received a call on his mobile phone from an HIV-positive person. I
reproduce below only what the HIV Counsellor (H. C.) said, as I could not hear
what the caller was saying:
Caller.
H. C.: Hello Oh, hi. Yes, today is counselling day.
Caller.
H. C.: You are not comingOh, you want to know if you need to come today?
Caller.
H.C.: Ok, what was your CD4 load count from the last session [two weeks ago]?
Caller.
H.C.: Ok, that is quite good. Do you still have some medication?
Caller.
H.C.: Ok, if the CD4 is above 380 and you still have some of the medication from the last supplies,
then you don’t need to travel all the way to this place.
Caller.
H.C.: Ok, thank you too and see you at the next session. Bye-bye.

After he had finished talking with the patient, the counsellor turned to me and
said: “Do you see what I was just telling you about? Mobile phones help us to
communicate easily with the clients on key information about their health.”
The flexibility in using phones in very private ways with high anonymity,
access to sensitive information, ensuring secrecy, and freedom from others’
intrusion undoubtedly appeals for communication about the disease and
avoiding the stigmatisation often associated with being HIV positive in Ghana.
I was told about an HIV-positive married woman who gave her mobile phone
number to the HIV counsellor at the hospital where she was an out-patient
with strict instructions that she should be contacted directly when she failed to
attend counselling sessions and collect her medication. The patient insisted on
being called on the phone rather than being visited at home for fear of making
her mother-in-law aware of her HIV-positive status, which she worried would
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lead to a divorce from her husband. Mobile phone use is important in helping
avoid stigma and shame. An HIV counsellor explained:
Because of stigma, some of the patients hide their identity by changing their names from what they
usually use in the communities where they reside. This makes tracing them and communicating with
them very difficult, but if they have phones then it is easier to communicate with them (Female, HIV
counsellor).

She explained further:
It [use of mobile phones] prevents the public from knowing about the patients and the patients from
feeling ashamed. You know there is so much shame about the disease. For example, right now there
is a woman here who is HIV-positive and wants to take her folder but her in-law is around and she
[the patient] does not want her [in-law] to know. It therefore ensures that her [the patient’s] identity is
not known to others.

This is important since the stigma and shame surrounding HIV diagnoses sees
many people who test positive not attending follow-up treatment, and usually
cannot even be traced to their homes because they had given false addresses
(Crentsil 2007):

Mhealth and phone sharing: privacy, confidentiality, and other
challenges
A key challenge in mHealth is non access to phones. Table 1 below reflects
figures at an urban hospital in Ghana with an HIV unit during my study. Of the
584 patients on anti-retroviral drugs, only 150 (25.8 per cent) used mobile
telephones. At a rural hospital, of the 170 female HIV/AIDS patients, 45 (26.5
per cent) had mobile phones, 123 (72.4 per cent) did not, and two (1.1 per cent)
did not provide this information.6
Table 1: Mobile phone users among HIV patients on antiretroviral therapy (N= 584).
Males
148
Females
436
Employed
525
Unemployed
63
Have mobile phones
150
No mobile phones
434
Over 40 years
254
Under 40 years
330

Luckily, there are sharing and renting arrangements. People without
phones can rely on friends and relatives to make calls on their behalf. Those
who cannot arrange to share with relatives or friends can easily rent a phone
from roadside operators in kiosks, booths, or under trees and large umbrellas.
But, many people in rural areas do not have mobile phones and cannot have a
6

The hospital’s list of male patients was not yet fully compiled at the time of my fieldwork.
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sharing of phone arrangements with relatives/friends or rent one due to
poverty. This can potentially hamper scale and sustainability of interventions.
Non-literacy and inability to read or send SMS messages is another constraint.
Studies in Uganda (e.g., Burrell 2010) and Rwanda (e.g., Blumenstock &
Eagle 2012) show that phone sharing is common. Of the 72 questionnaire
respondents in my study, 75% shared their phones with family members while
58.3% shared with friends. Phone sharing raises the number of people with
physical access to a mobile phone significantly, despite differences in phone
access due to gender, poverty and inequality issues (e.g., Scott et al 2004). Such
arrangements generate social ties that entail broader benefits and access beyond
merely the financial (Burrell 2010: 237). As the edited book by Ling and
Campbell (2009) shows, people share mobile phones not necessarily out of
economic issues, but also questions of family and interpersonal dynamics.
HIV is not changing the habit of phone sharing—people remain generous
in sharing phones and the practice is prevalent also among HIV patients. One
of the counsellors told me that patients can easily make calls on behalf of fellow
patients or allow them to use their phones. However, in regions like Ghana
where one's health condition can result in stigmatizing the individual in
question phone sharing, while useful in providing vital information such as
when to change one's medical cocktail or when to seek medical help, can
simultaneously disempower the sick individual. The privacy of HIV positive
patients who might want to keep their statuses private can be compromised as
messages can be read by others. There are refusals and the reluctance of many
phone owners to share their phones due to secrets and privacy. Consequently,
as Lester et al (2006) have suggested, confidentiality issues should be of utmost
importance in any strategy using mobile telephones in healthcare.
Calling costs are another major constraint for both HIV counsellors and
patients (Crentsil 2013a). Patients avoid costs by “flashing” the HIV counsellor
who bears cost of the call. An HIV counsellor explained:
Many of the patients call to ask for information about counselling dates or medications. However,
they mostly only “‘flash”’ (generated missed calls) you [the counsellor]. When a patient flashes three
times, we know they want you to call back. It is obvious that they flash because they do not have
money to pay for their calls. The problem this creates is that all the call costs are borne by me. The
hospital gives each patient ten Ghana Cedis [about six Euros] at the end of every counselling
session but still most of them would never use part of it to pay for any call costs. (Female, ca. 48
years old)

The counsellors did not seem to mind being forced to bear the costs for calling
patients; it was apparent they rather felt obligated to contact those patients.
They saw the mobile phone as very helpful because although the hospitals
provide and pay for transportation costs for HIV counsellors to visit patients,
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logistical problems, like securing a vehicle and fuel for the journey, abound (see
Crentsil 2007).
During my study, mHealth did not seem to be systematically organised;
there seemed to be no funding system in place and policy infrastructure
coordinating and guiding the sustainable adoption of mHealth services looked
under-developed. As in South Africa (Phippard, 2012), patchy network
coverage, service fluctuations, bandwidth limitations, and otherwise unreliable
connectivity invariably constrain mHealth interventions, especially in the most
rural or remote areas.
Gifting, which Burrell (2010: 237) refers to as a subclass of the broader
sharing practices, is another challenge when it involves acquiring mobile phones
through sex since it raises risks for HIV infections. Gifting is the involuntary
transfer of ownership from the purchaser to another without an immediate and
equivalent financial transfer in return that would dissolve the social tie between
the giver and receiver. As in Uganda (ibid), mobile phones are used as a ‘lure’
for sexual relationships; young women and girls exchange sex for mobile
phones and men use the devices to lure women into sexual relationships. This
must be understood in the context of the Ghanaian practice of giving gifts in
exchange for sex (Bochow 2012) and in which a woman having a sexual
relationship with men for economic gain is seen as a necessary evil.
Given the low and inconsistent condom use in Ghana, we need to bear in
mind the ways in which mobile phones are entangled in sexual exchange
relationships. A young woman’s possession of a phone is usually associated
with her sexual status and disreputable behaviour (Sey 2011). This is apparent in
the following interaction:
A 45-year-old seamstress observed a teenage girl talking on a mobile phone. After the girl had
finished talking on the phone, she turned to her three friends. Suspecting that the girl was telling her
friends about a male lover who had just called her, the seamstress commented with disapproval:
“From where would a young girl get the money to buy a phone? It surely comes from a man in
exchange for sex. Oh, modern-day GhanaMay God himself forgive us for such immorality.”

In marital relationships, while it can increase trust in the relationship there is a
key danger of concealment of a range of sexual contacts as found in
Mozambique by Archambault (2011) and in Tanzania by Stark (2013). An HIVpositive woman was happy when her late husband bought her a mobile phone.
She proudly told me:
My phone was bought for me by my late husband. I used to communicate regularly with him.
Unfortunately, he died about six months ago (Female ca. 40 years old).

However, the woman later suspected that her late husband, a long distance
driver, was also the one who had infected her with HIV. The man had had
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relationships with several women, which his wife only learned about when he
was tested positive for HIV. Hence, the devices are ambivalently associated
with sex and sexual misbehaviour in Ghana and are therefore not “neutral”
devices. Finally, reports abound about men having sex with young women and
recording the act on mobile phones for circulation among friends, which has
led to suspicions that such men are part of the growing pornographic industry
in Ghana and abroad (see ECPAT International Report 2008).
Conclusion
Mobile technology tends to amplify existing structures. It helps to blur cultural
boundaries but it also creates spaces for agency and critical discourses
(Tenhunen 2013a: 9); the same technology can empower women, especially
HIV-positive ones, as well as amplify gender disparities and vulnerabilities.
The policy infrastructure for funding, coordination and guiding the
sustainable adoption of mHealth services needs to be developed.
Implementation and problems at the institutional, societal, and individual
levels— lack of logistics, poverty and other socio-economic crises, association
with increased sexual relations and risks of HIV infections, etc.— must be
addressed. Overall, there is need to examine benefits but it is also pertinent to
give greater attention to challenges to mHealth initiatives in order to
understand the interplay between context and factors promoting the programs
and those that inhibit them.
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Abstract: This presentation sheds light on our experience in the field (Africa
and Latin America) in respect to a support group model that we have
developed using feature phones for those in need of ongoing social support due
to the affects of social isolation and stigma. We describe the different contexts
where this model has been implemented, how users have used their support
groups, the benefits of the model and some of the challenges. We then go on to
explain the importance of gathering an evidence base on the impact that
different m-health interventions can have using basic technologies for those in
need of ongoing social support and give some preliminary findings on m-health
intervention in Guatemala

Our experience with m-health pilots
Developing mobile phone support groups in Africa and Latin America
One of SHM Foundation’s1 first projects (Project Zumbido) took place in 2008
in Jalisco, Mexico. Project Zumbido set out to tackle the high levels of social
isolation and stigma that many people living with HIV/AIDS were facing23.
Although medication has been available for a long time in Mexico, our research
showed that many of those living with the condition had a need to
communicate with others in a similar situation to them, but faced challenges
that prevented them from doing so. Principle challenges were stigma and
discrimination, not having enough funds and time to attend a group

1

The SHM Foundation is a charitable foundation based in the UK that works globally to bring about
positive social change through projects in the areas of learning and citizenship, health and the arts.
2
Comminit. Proyecto Zumbido. http://www.comminit.com/ninez-juventud-vihsida/node/271309. 2011
3
Health Profile: Mexico". United States Agency for International Development . June 2008.
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It was with these findings that we decided to design a model whereby we could
set up virtual support groups using the mobile phone. We used a simple SMS
group technology that meant that every time a participant sent an SMS,
everyone in their group received it. There was a secure website where the
communication could be monitored. We ran a series of participatory
workshops with people living with HIV over a number of weeks from rural and
urban locations to design how they wanted their support groups to work. In
each group there were 10 members who were from rural and urban locations
along with a mentor and a health practitioner. The groups were mixed gender
and they could communicate freely about the issues affecting them for three
months. This pilot first set out to see if the participants would take to the
technology (over 50% had never used a mobile phone before). The findings
were very clear; they quickly took to communicating and continued to
throughout the pilot. In the first three days the participants sent over 5000
SMSs and in total 250,000 between 40 participants.
The participants used their groups to provide each other with daily emotional
support (over 50% of the messages were to do with emotional support). They
shared information about medication such as how to cope with secondary
effects, information about access to services such as where to find a dentist that
would attend them and reminded each other to take their medication. Levels of
anxiety and depression decreased significantly amongst the participants and
many felt more informed about their condition. Two participants started to
take their medication again when they had not been. There were improved
levels of self-management in other aspects of their lives such as healthy living
and human rights.
After Zumbido, we took this model to Pretoria, South Africa in 2010. Over
29% of pregnant women are infected with HIV in South Africa 4, the highest
numbers of pregnant women living with HIV in the world5. HIV testing is
provided at all antenatal clinics, which is where women tend to receive their
diagnosis of HIV during their pregnancy. We chose South Africa as we could
see that the findings from Zumbido had shown positive signs in terms of
providing a regular social support network and encouraging findings in the area
of behavior change. Peer support groups for HIV positive pregnant women
are increasingly recognized as critical to providing comprehensive care and
4

South African Department of Health (2009). The 2009 National Antenatal Sentinel HIV and Syphilis
Prevalence Survey http://www.doh.gov.za/docs/index.html
5
UNAIDS Report of the Global Aids epidemic, 2010

180

improving adherence rates but there are significant barriers to providing
support services. This pilot (Kopano) looked to see if by providing a support
group model via mobile phone for HIV positive pregnant women in the city of
Pretoria whether it could help to improve adherence to Prevention of Mother
to Child Transmission programs (PMTCT). Despite the large scale up of
PMTCT programs, many do not achieve their full potential due to the
difficulties that women face in adhering fully to PMTCT. These difficulties are
most often related to the psychological impact of an HIV diagnosis. High
levels of anxiety and depression are common 6 along with feelings of
stigmatisation, lack of social support and non disclosure to partners and family.
Kopano provided a support group for seven HIV positive pregnant women for
a period of three months7. The findings showed that the anonymity, non-rigid
nature and remote access allowed them to overcome stigma and logistical
challenges where a conventional support group would have most likely failed.
Kopano provided them with an immediate way to get answers to medical
questions and concerns that they had.
Kopano SMS Content
Theme

Topics discussed

HIV/PMTCT (32%)

•
•
•
•
•

ARVs/HAART
Safe feeding
CD4
Delivery
Safe sex

Group interaction
(22.5%)

•
•
•
•
•
•
•
•
•
•
•

Check-ins
Prayers
Encouragement
Pregnancy
Specific problems
Nutrition
Disclosure
Partner testing
Discordant couples
Reaction to diagnosis
Employment

Health and pregnancy
(18.6%)
Relationships (14.2%)

Other personal
(9.4%)

6

Example of an SMS
Member: So when your cd4 count is
about 200 can your baby be
negative?
Clinician: Baby can be negative at
any CD4 but AZT (for above 200)
means that medication helps the
baby stay negative.
Member: Thanks guys it is so good
to be in a good family like this one
love you all.
Member: Is it true that when you
eat ice for the whole 9 months you
will be shaking and feeling cold?
Member: I am not convinced
enough that I am positive. The last
time me and my husband tested
negative. So now I want the
hospital to give me the results from
the lab. I don’t trust them. Do you
trust them?

Guachet A, Tarquinio C, Fischer G. Psychological predictors of medication adherence among
persons living with HIV. Int J Behav Med 2007; 14 (3): 141-150.
7
Andrea Lach Dean, Jennifer D Makin, Anna S Kydd, Maurice Biriotti and Brian WC Forsyth. A pilot
study using interactive SMS support groups to prevent mother-to-child HIV transmission in South
Africa. Journal of Telemedicine and Telecare.Volume 18 Number 7 2012.
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The Foundation has recently launched Project Khuluma; mobile phone support
groups for HIV positive adolescents in South Africa (15% of young women
and 5% of young men aged 15-24 are infected with HIV8). Khuluma will test
the effect this model can have on adherence levels, self esteem and self efficacy.
The perceived benefits of the group model in m-health interventions
We have found that a feature phone has proved to be a powerful tool for
providing social support systems. For many of the groups that we have worked
with, it is now a very accessible way of overcoming geographical and social
restrictions. In Mexico where the health system is highly centralized, this model
provided participants who were 8 hours from the nearest health centre access
to information and support. This model has helped to respond to immediate
concerns when they arise instead of waiting a week or more to attend a physical
support group or the next doctor’s appointment. Finally we have found that
SMS is a medium where many have felt free to discuss intimate issues when
they had previously found it difficult to, in some cases they have expressed how
they felt more comfortable talking about issues affecting them using the mobile
than face-to-face. In Kopano all of the participants stated at the end of the
pilot that they would not have taken part in a physical support group if it had
been made available to them but they did take part in a mobile phone support
group9.
The challenges and limitations of using the mobile phone to create
support groups
Results from our work have been very encouraging in showing how in many
ways that this model can be as effective as a physical support group and in
some situations has advantages over the physical support group (outlined
above). However it is not for everyone, just as some people have expressed
that they would only take part in a mobile phone support group others feel the
need to see others face-to-face to feel comfortable to communicate freely.
Finally the technology solution that we have used has been very effective but
SMS is an expensive. We are looking into other technology options and
8

UNAIDS Report on Global AIDS Epidemic 2013.
http://www.unaids.org/en/media/unaids/contentassets/documents/epidemiology/2013/gr2013/UNAID
S_Global_Report_2013_en.pdf
9
Andrea Lach Dean, Jennifer D Makin, Anna S Kydd, Maurice Biriotti and Brian WC Forsyth. A pilot
study using interactive SMS support groups to prevent mother-to-child HIV transmission in South
Africa. Journal of Telemedicine and Telecare Volume 18. Number 7. 2012
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working on demonstrating the cost-effectiveness of this model in terms of the
impact that it can have on areas such as adherence and access to services.
Setting up and running mobile health support groups
Experience has shown that the set up of this model is crucial to its success. All
of the initiatives that we have run have involved running a series of workshops
with a sample group to understand what topics they want to discuss and how
they would like their group to run. We have then tailored the model and
approach accordingly. Some have required more facilitation and monitoring
than others.

The need to further explore the impact of m-health
Despite encouraging findings, results rely on small-scale interventions. More
needs to be done to gather an evidence base on the impact that this model can
have for those affected by social isolation or stigma. In conjunction with Jose
Tomas Prieto, we are now running a pilot (Patojitos) that is looking at the
impact of such interventions. Although Patojitos was only recently launched
(end of 2013), we have found some surprising preliminary results; some
mothers who have very low literacy levels still want to take part because they
can nevertheless send text messages: “sending an SMS is easy because the
letters are already there” one mother recently said when interviewed. This
study, taking place in rural Guatemala, has two main aims. First, to look at the
effects of mainstream approaches to m-health on patient behaviour in the area
of breastfeeding practices. It will evaluate the differences (in behaviour and in
health outcomes) between the group messaging model and one directional
health messages in supporting breastfeeding practices among mothers in
Guatemala using mobile technology. The second objective will be to analyse the
impact of m-health on the interaction among citizens, decision makers and
service providers in a low-resource setting in order to address issues from
health and political economics.
We hope that our work in this area will help to inform decision making about
what are the most effective mobile health interventions for those who are
socially isolated and in need of support systems using basic mobile phone
technologies.
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Workers in Hard to Reach Areas in
Malawi
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cudedi@d-tree.org|Cell:+265999374571|+265994962990

Abstract: Malawi like many African countries has a critical shortage of health
workers which has a bearing on the countries health system. Malawi’s under 5
mortality rate stands at 71 per 1000 births which is above the global rate of 48
per 1,0001. In order to improve the quality of care provided, D-tree
International developed a mobile integrated Community Case Management
(CCM) application targeting under-five children. The project equips Health
Surveillance Assistants (HSAs) with a mobile tool that assists them in treating
children using the Ministry of Health’s Community Case Management (CCM)
protocol. The feedback from the HSAs is that this tool is enabling them to
strictly follow the guidelines, acts as reminder and helps their decision-making
process. Additionally, caregivers feel that the application has improved the
quality of assessments done during village clinics.

Introduction
D-tree International’s organizational vision is a world in which every person has
access to high quality health care. We see our role as a catalyst to change,
facilitating the use of innovative approaches to improving access and quality of
health care throughout the world.
Our work focuses on the delivery of decision support to health workers in both
health facilities and in the community. This decision support, running on
mobile phones, takes the health worker step-by-step from a presenting problem
to a clinical assessment and recommended action or treatment.
As part of improving decision making and clinical assessment of under five
children by Community Health Workers in Malawi, locally known as Health
1

Committing to child survival: A Promise Renewed Progress Report (UNICEF), 2013. (Available at
http://www.unicef.org/publications/files/APR_Progress_Report_2013_9_Sept_2013.pdf)
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Surveillance Assistants (HSA) the organisation developed an integrated
Community Case Management (CCM) application for use by HSAs in
management of children aged 2 to 59 months. Electronic Integrated
Management of Childhood Illness (e-IMCI) is almost as fast as the common
practice and potentially improves care by increasing adherence to IMCI
protocols2.
The application has three components each of which will strengthen the ability
of the HSA to deliver effective and efficient care to the population. The first
component has the integrated CCM protocol designed according to Malawi
Ministry of Health guidelines and assists HSAs in assessing and treating underfive children, the second component of the application is the supervisor
application which enables supervisors to follow up HSAs work remotely and is
also used for routine supervision of the HSAs quarterly. The third component
is a logistic management system (cStock) whose objective is to improve the
availability of needed drugs to the rural clinics where HSAs see patients.
cStock is an SMS-based logistical management tool developed by John Snow
Inc. (JSI) to effectively manage the drug stocks at the village clinics, with the
rationale to reduce stock outs of drugs and therefore be able to provide better
treatment for patients at the village clinic. D-tree International collaborated
with JSI to establish a link between the CCM tool and cStock system, so that
HSAs can be using one integrated tool with one user interface for the different
functionalities of mobile health they are involved in.

What has been done so far?
100 HSAs and 6 HSA supervisors from health centres that are in hard to reach
areas were trained in basic use of Android phones and use of the mobile
integrated CCM application and supervisor application respectively. Following
the trainings, the 100 HSAs and 6 supervisors were given Android phones
(Samsung Galaxy Y) containing a CCM mobile application to use when
conducting village health clinics and the supervisors a supervisor application for
routine supervision of and remote monitoring of daily HSA activities.
A dashboard was also developed for data analysis and monitoring of HSAs and
supervisors activities. The dashboard displays HSAs activities and details of the
encounters at their village clinics quarterly, monthly, weekly or daily.

2

DeRenzi, et al: e-IMCI: Improving Paediatric Health Care in Low-Income Countries
(Available at http://www.bderenzi.com/Papers/chi1104-bderenzi.pdf )

186

Overview of the application
HSAs use the mobile CCM application when conducting village clinics. Before
conducting any assessment the child is first registered into the phone and on
subsequent visits the HSA can go straight to assessment of the child.
Assessment of children is done using the sick child functionality, similar to the
paper sick child form from the Ministry of Health, contained in the application
and this process involves the HSA asking the caregiver a series of questions to
determine the illness of the child. Depending on the responses given by the
caregiver the application gives a summary of what is wrong with the child,
determines the appropriate treatment for the child either home treatment or
referral depending on the severity of the illness. The application also reminds
the HSA to give health education messages to the caregiver and when the
caregiver may come to the hospital for follow-up.
Additional functionalities of the integrated community case management
application are: vaccinations which allows the HSA to update vaccination
records of the child; reporting death or transfer of the child which allows the
HSA to report transfer of a child from the community or death of a child with
possible causes of the death and location where the death occurred. The
application also has a follow up functionality which is used for follow up of
children that have been referred to the main hospital and will not allow the
HSA to do another assessment of the same child until follow up of the
previous episode of illness has been done.
Finally the application has a monthly report functionality which automatically
compiles a report for the monthly activities which the HSA can easily refer to.

HSA assesing a child using the application
Treatment advice after assesment
Screen shots of the CCM application
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Lessons learnt
Routine follow up visits were conducted by the organisations field
implementing staff where general feedback and perceptions from 100 HSAs
about the use of the CCM application was collected. The HSAs reported a
number of advantages, such as that use of the phone has improved their access
to statistics, as they can easily search data using the search functionality or
report functionality as compared to the manual village register where they have
to browse through several pages to access data.
They also reported that use of the phone ensures that they strictly follow
stipulated Ministry of Health guidelines when assessing children since the CCM
application does not allow skipping of steps. Furthermore using the mobile
CCM application helps them to easily compile monthly reports because they are
able to extract data from the automatically generated monthly report contained
in the phone. Additionally using the phone helps them to easily follow up
children, because the phone reminds them which children needs follow up.
Moreover using the phone reduces workload of reregistering children because
once a child is registered there is no need to register that child again unlike with
the manual register. Finally, some HSAs reported that the phone has improved
caregiver’s confidence in their work, and that community members find them
to be technologically advanced because of the phone and therefore command a
lot of respect in their community. The HSAs have so far had 8498 encounters
of assessing and treating children during village clinics and 6389 encounters of
following up children.
Additional feedback was also obtained from caregivers by the organisations
field staff during routine project follow up visits. Initially the caregivers felt that
the phone was increasing their waiting time at the clinic, however after
sometime the caregivers reported that the increase in duration of assessment
has resulted in improved assessment of children during village clinics unlike the
paper assessment where HSAs could skip some steps.

Challenges
Despite all the progress that has been made, several challenges exits such as:
CCM applications being deleted by some users, poor network in some
communities affecting sending of data to the database at times. In addition
some HSAs have reported phones failing to charge and solar panel chargers
breaking.
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Way forward
Plans are underway to expand the project to other districts and to add a
component for Malaria Rapid Diagnostic Testing (mRDT) in the application.
The objective of the mRDT component is to assist the HSAs conduct Malaria
Rapid Diagnostic Testing properly. Finally, there is need to source more
support to train more HSAs in use of the integrated CCM application and
identify sustainability measures beyond project duration in collaboration with
Ministry of Health
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Abstract: One of the goals of mobile health (mHealth) is to create behavior
change among beneficiaries, such as encouraging pregnant mothers to attend
antenatal care checkups, consume iron tablets, and receive the recommended
number and types of immunizations. In India and many other countries, it is
common for pregnant women’s family members to have more influence in
making health-related decisions than the pregnant women themselves.
We hypothesize that equipping Accredited Social Health Activists (ASHAs) in
India with a multimedia enabled mobile job aid will increase the number of
family members—specifically mothers-in-law and husbands—present during
home visits. To assess this hypothesis, data from ASHAs who use CommCare
(a popular mobile platform) and ASHAs who do not use CommCare was
collected about the number of people present during home visits. Qualitative
interviews were performed to supplement quantitative data and assess how
CommCare can be used to engage family members in health messages.
The results indicate that more family members, including mother-in-laws,
attend home visits where CommCare is used than where CommCare is not
used. We also found that ASHAs were interested in new CommCare modules
geared towards counseling mothers-in-law about prenatal and newborn health.

Introduction
Studies have shown that community health workers (CHWs) can have a
significant impact in improving maternal and newborn health outcomes.1 To
best support CHWs, there has been a recent push to explore ways information
communication technology for community health workers (ICT4CHW) can
1

Baqui, A.H. et. al. 2008. Effect of community-based newborn-care intervention package
implemented through two service-delivery strategies in Sylhet district, Bangladesh: a clusterrandomised controlled trial. The Lancet, 371(9628), 1936-1944.

190

help improve CHWs’ job performance. Research has shown that, when used
correctly, information communication technology (ICT) provides decision
support to CHWs and improves CHWs’ timeliness when making home visits.2 3
This paper investigates whether CommCare, a popular mHealth platform, can
engage family decision makers with important maternal health information. We
report on a study conducted with CHWs, called Accredited Social Health
Activists (ASHAs), in Uttar Pradesh, India. This research was done in the
context of the Reducing Maternal and Newborn Deaths (ReMiND) Pilot
Project, a three-year project run by Catholic Relief Services (CRS), Dimagi Inc.,
and Vatsalya to sustain improvements in maternal, newborn and child health
outcomes. One component of the project is to equip ASHAs with a mobile
application built on the CommCare platform. At the time of data collection, the
application was being used by 111 ASHAs for approximately 4 months.
During home visits in India, it is common for ASHAs to counsel pregnant
woman who do not have the power to make health-related decisions. In this
study, we focus on two common decision makers in Indian households: the
husband and the mother-in-law. In India, personhood is typically based on the
collective, that is, the joint family unit. The joint family is considered to be the
ideal type of household, and consists of the husband and his parents, along with
his wife and children. The joint family “is, if not a fact of traditional Indian
society, at least a deeply held traditional value that continues to provide the
underlying principles of household-building strategies in South Asia.”4 Because
a woman’s identity is linked to her joint family, her claims are often subordinate
to the family’s greater interests. Thus the husband and the mother-in-law
typically have a significant influence on a household’s health-related decisions.

Method
Quantitative and qualitative methods were used. We collected data from
ASHAs in two blocks in Uttar Pradesh’s Kaushambi district: 25 ASHAs using
CommCare in the Manjhanpur block (hereinafter referred to as ‘CC’), and 25
2

DeRenzi, B., et al. 2012. Improving community health worker performance through automated
SMS. Proc. Int’l Conf, on Info. and Communication Technologies and Development, 25-34. ACM.
3
Tamrat, T., & Kachnowski, S. 2012. Special delivery: an analysis of mHealth in maternal and
newborn health programs and their outcomes around the world. Maternal and Child Health Journal,
16(5), 1092-1101.
4
Uberoi, P. 2001. “Imagining the Family: An Ethnography of Viewing Hum Aapke Hain Koun” in
Pleasure and the Nation, ed. R. Dwyer and C. Pinney. Delhi: Oxford University Press, 309-352.
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ASHAs not using CommCare in the Muratganj block (hereinafter referred to as
‘NCC’). All 50 ASHAs were called once a week for three weeks in a row. They
were asked questions about their three most recent home visits that week. This
resulted in a maximum of nine data points for each of the 50 ASHAs. After all
phone calls were completed, in-person interviews and home visit observations
were conducted with ten randomly selected ASHAs from each group.

Observations and Findings
We present findings from the survey and the interview sessions.
Survey
Although 50 ASHAs were randomly selected to participate in the phone survey, not all
of those selected were active or had current contact information on record. As such,

the analysis reported here includes the 40 ASHAs who answered at least one of
the three phone calls (CC = 23 ASHAs; NCC = 17 ASHAs); Table A1.
Table A1. Number of ASHAs in each group and calls reported on average.
Number of calls For calls where CHWs answered, Total calls
CHW
Group
where no visits number of visits discussed (max 3) (answered
count
reported*
Mean
SD
Count of Calls or not)**
CC
23
7
2.55
0.67
62
69
NCC
17
11
2.76
0.49
38
49
* Most often because the ASHA did not answer the phone.
** We are missing data on one call from one CC ASHA and from one NCC ASHA.

Total Number of Attendees and Duration
The CC group reported higher attendance during visits than the NCC group:
5.2 attendees versus 3.5 attendees on average (Table A2). The CommCare
group, however, also reported longer visit duration, at 56 minutes on average.
Table A2. Mean number of attendees, visit duration, and number of reported visits for
ASHAs in the CommCare (CC) and non-CommCare (NCC) groups.
Group
CC
NCC

Total Attendees
Mean
SD
5.2
0.8
3.5
2.0

Duration
Mean
SD
56.1
34.8
32.2
21.2

# Visits Past 3 Days
Mean
SD
2.5
1.4
3.8
3.2

To assess whether these differences between the CC and NCC groups were
statistically significant, we built two mixed-effects regression models, one each
with number of attendees and visit duration as dependent measures. These mixedeffects models allow us to include different amounts of data from each ASHA
(e.g., one vs. three completed phone calls) while still accounting for differences
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in the data based on individual ASHAs. We modeled CC vs. NCC as a fixed
effect, and ASHA, call number, and visit number (of the visits reported for a
single call) as random effects. Since the dependent variable number of attendees
holds frequency values, we employed a Poisson distribution for that model, and
employed a normal distribution for visit duration.
Results showed that CC ASHAs had both significantly more attendees and
longer visits than NCC ASHAs. For both of the regression models, the fixed
factor of CC vs. NCC was statistically significant: number of attendees (F1,260 =
12.11, p = .001) and visit duration (F1,260 = 12.35, p = .001). It is unclear
whether the visit length impacted the number of attendees or vice versa.
We also calculated the number of visits reported for the three days preceding
the phone call. Our data suggest that NCC ASHAs made more visits than CC
ASHAs, on average 3.8 versus 2.5 visits reported per call. It would be
interesting to see whether this finding would be replicated with a larger dataset.
Likelihood of Specific Individuals Attending
Examining attendance for six types of family members in more detail (e.g.,
husband, mother-in-law), there was greater likelihood of each family member
coming to a home visit with a CC ASHA than a NCC ASHA; see Table A3.
The ratios of CC to NCC probability for the two groups with men are 9.3 and
2.6 respectively, compared to a range of 1.2–1.9 for groups with women,
suggesting that CC may be particularly useful at attracting men to attend.
Because we had limited data for this analysis, the finding should be considered
preliminary; however, we explored this theme further in the interviews.
Table A3. Observed probabilities of specific individuals attending CC vs. NCC sessions.
Measure
CC raw count reported
NCC raw count reported
CC observed probability*
NCC observed
probability*
Ratio of CC to NCC
probability

Female Other
Father Husban Mother Sister in
neighbo female
in law
d
in law
law
r
family
13
49
87
40
93
74
1
13
39
15
50
44
0.08
0.32
0.56
0.26
0.60
0.48
0.01

0.12

0.36

0.14

0.46

0.41

9.3

2.6

1.6

1.9

1.3

1.2

* Computed out of total observations: CC = 155 visits; NCC = 108 visits
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To assess if CommCare had a statistically significant effect on who attended the
sessions, we ran separate mixed effects regression models for each of the six
types of attendees. The same fixed (CC vs. NCC) and random effects (ASHA,
call number, visit number) were included as for the earlier analyses, but we
employed logistic regression in this case because the dependent variables were
binary—that is, a family member (e.g., husband) was either present or not.
The results showed that husband, sister-in-law, and mother-in-law were
significantly more likely to attend the sessions with CommCare than those
without. The factor of CC vs. NCC was statistically significant for dependent
measures of husband (F1,261 = 8.69, p = .003), sister-in-law (F1,261 = 4.70, p =
.031), and mother-in-law (F1,261 = 6.23, p = .013). This factor was not
significant (p > .05) for dependent variables of father-in-law, female neighbors,
and other female family, perhaps due to a lack of data.
In-Person Interviews
Here we report our findings from the qualitative interviews. Interviews were analyzed
using an iterative, open coding approach.

CommCare attracts more people to home visits: Multiple CC ASHAs noted
that they believed the novelty of mobile phones drew more people to attend
counseling sessions. They also said that the multimedia, including audio and
images, was a factor in increasing participation in home visits.
Role of the mother-in-law as a key decision maker in the household:
Interview findings also showed that it is important to involve family members
in health-related counseling. Some counseling topics, such as immunizations,
are considered by many to be sensitive. ASHAs pointed out that if a mother-inlaw doesn't understand the purpose of immunizations or sees them as harmful
for the baby, than it is not useful to counsel the pregnant woman about
immunizations since she will not be able to get them. One ASHA commented,
“in the villages, it happens that whatever the mother-in-law says, that only the
daughter-in-law will do. If the mother-in-law says that "no, you must take this
pill/medicine", then she will definitely take it. If the mother-in-law says, no you
will not get sterilized, then she will not. That is how it happens.”
ASHAs home visits: When asked about their opinion on having additional
people attend home visit, most ASHAs agreed that that it could be a nuisance
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at times. The distractions included children running around, and too many
people attending, especially older male children. However, all ASHAs agreed
that, despite possible nuisances, they would rather have more people present
during home visits than fewer people. One ASHA said, “They should sit.
Because it is good. If everyone listens, then this is a very good thing. Because if
one person is uninfluenced from what I am saying, then three out of four
people in the family will certainly be influenced from what I am saying.”
Adopting a CommCare module for mothers-in-law: We asked CC ASHAs
how we could change modules to help improve access to care for pregnant
women. Most CC ASHAs were receptive to utilizing a CommCare module
directed at mothers-in-law with health information regarding her pregnant
daughter-in-law. Most agreed they would not be comfortable approaching the
husbands with this kind of health information. One ASHA commented that the
“beneficiary and mother-in-law listening together would be the best, this will
help them understand, this will be the easiest.”

Discussion/Conclusion
This research demonstrates the value of ICT4CHW systems in helping to
engage decision makers in the family. This gives a pathway to engage key
decision makers and ultimately, allow beneficiaries to access care. This study
also demonstrates that the mother-in-law is a more effective target for behavior
change than the husband. Our data show that ASHAs have greater access to
mothers-in-law during home visits and they are often more comfortable
speaking to mothers-in-law about health-related topics. Given the kinship
structures at play, this provides an opportunity for future work in leveraging
ICT4CHW to target and influence important decision makers.
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Abstract: In this paper, we present a MobiSAM, a system designed to facilitate
participation by residents in local government processes. Particular attention
has been given to the client portion of the system, of which multiple different
versions have been developed. The challenges and techniques associated with
developing client applications natively, and using cross-platform frameworks
are described in this paper along with a discussion of the findings.

Introduction
As mobile technologies become increasingly pervasive, so too does their
potential as a tool for empowering digital communities. Mobile learning
(mLearning), mobile government (mGovernment), entertainment, and social
connectedness are but a few examples of this. Government’s worldwide, in a
variety of different socioeconomic positions, are either looking at or adapting
mGovernment initiatives, putting into place policies and programs aimed at
guiding these initiatives
Developed by the Centre for Social Accountability at Rhodes University, the
Social Accountability Monitoring (SAM) methodology is a rights-based and
evidence-based framework for understanding and participating in government
service delivery processes. The SAM methodology has been successfully used to
monitor governments at both provincial and national levels, assisting the public
in holding them accountable for their performance, or lack thereof.
Implementing the SAM methodology allows resources to be effectively and
accountably managed, and is done so by mapping five inter-dependent
processes onto the public resource management system: resource allocation and
strategic planning; expenditure management; performance management; public
integrity management and accountability to oversight. For more information
on the use of SAM in MobiSAM, please refer to [1]. Currently, the SAM
methodology is performed via the post-hoc analysis of government documents.
In earlier work [1], we proposed that this process may be enhanced by
obtaining real-time feedback from the public, via their mobile phones. It is
hoped that this form of meaningful participation will lead to long-term positive
change, minimizing the need for protest and strike-action.
The mobile phone can be considered to be an “information appliance” [2,
p149], fast becoming an integral part of people’s everyday life and providing
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instant access to information, leading to a more connected society. We believe
the very nature of their connectedness makes them an ideal platform for
enhancing the SAM methodology. While access to formal education remains
poor, and literacy rates low, South Africa’s mobile phone penetration rate is
comparable to that of many developed nations [3]. This “mobile-enhanced”
version of the SAM methodology will afford citizens a direct communication
channel with their local municipality, allowing users to express their needs and
concerns. The platform will also provide municipalities with a direct
communication channel to their constituents, allowing for the delivery of
timely, location relevant information to citizens.
The MobiSAM system has been designed to facilitate meaningful and effective
participation between citizens and local government. As part of the pilot study,
dialogue will take the form of citizen satisfaction surveys, presented in the form
of “polls”. These polls will be answered by participants via their mobile phones.
A local newspaper, Grocott’s Mail, will be used as the medium to facilitate
formal dialogue between citizens and local government, publishing project
results and feedback on a regular basis. Although the MobiSAM system is
capable of performing needs analysis for a variety of different scenarios, the
pilot study will focus exclusively on monitoring water delivery within the
Makana municipality. This reduced scope will provide focus, hence ensuring an
accurate analysis of results. Clients take the form of mobile applications
(“apps”) which are installed on participants’ handsets. A reduced functionality
version of the service may also be accessed via “mobile-friendly” website using
a handset’s built-in browser.
In this paper, we explore development of the MobiSAM’s client applications,
detailing the design decisions and implementation process, in an attempt to
maximize market reach. The remainder of the paper is structured as follows.
Section 2 presents background information, aiming to add context to the rest of
the paper. Related mGovernment initiatives and the concept of connected
societies are briefly investigated here. Section 3 details the design decisions
taken when implementing the project. Section 4 describes the tools and
techniques taken when implementing MobiSAM client applications. Further,
Section 5 discusses the project. This is followed by some concluding remarks in
Section 6.

Background
The idea that information and communication technologies (ICTs) have the
potential to be used as tools in helping deliver poverty alleviation strategies has
become increasingly popular in recent years [4]. According to Goldstein et al.
[5, p87], mGovernment involves “using mobile tools to change either the
interactions between users and government or the processes of government”.
mGovernment initiatives are well suited to a South African context as they are
able to free users from the constraints intrinsic to conventional service delivery
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and electronic government (eGovernment). However, in order for
mGovernment projects to be successful, governments need to implement
internal, institutional reforms as well as process redesign. As mGovernment
initiatives are likely to stimulate an increase in demand for services and good
governance, the capacity for municipalities to supply such services and improve
governance is of utmost importance[5].
While many studies highlight the benefits of eGovernment, the impact of most
mGovernment projects is yet to be fully realized. Such initiatives offer
governments an opportunity to “improve service delivery and promote good
governance[5, p89]. Three forms of mGovernment have been identified,
namely: supplement, expand, and innovate[5]. The first form, supplement, may
be defined as mobile tools which “add a channel to existing eGovernment
services and processes” [5, p88]. An example of this would be in Korea, where
the eGovernment services have been expanded by adding wireless portals and
interfaces to access existing e-services [6]. The second form, expand, help to
extend the reach of traditional government services, so as to include previously
underserved citizens. HealthLine, a telephonic service offering medical advice
to citizens in Bangladesh, provides an example of expanding traditional
eGovernment reach[7]. The service reduces the need to travel to clinics and
waiting in health center queues. The third and final form, innovate, are mobile
tools which are used to “develop new services for service delivery and
governance”[5, p88]. The MobiSAM system falls into the third category, aiming
to enable innovative ways for local government to interact with and involve
citizens.
As mobile devices become more powerful, mGovernment services might work
alongside or completely replace traditional eGovernment services [5]. In cases
where eGovernment services are unavailable due to a lack of ICT
infrastructure, mGovernment services offer an attractive alternative. This holds
particular merit within South Africa, where the proliferation of personal
computers (PCs) extremely low [8].
Academic literature provides many examples of function or sector specific
mGovernment initiatives. The most basic make use of Short Message Service
(SMS), allowing governments to provide relevant time-sensitive information to
citizens. In the United States and Malaysia, for example, standard text messages
have been used to inform the public of looming electricity outages or water
supply problems [9]. In parts of India, exam results are sent to students via
SMS, instead of them having to manually request them telephone or computer
[10]. WATER Alert! is a mobile application developed with the aim of
spreading information relating to the quality of drinking water to South African
citizens. The application makes use of SMS, MMS, and GPRS to send “locally
relevant symbol-based message alerts and information to subscribers” [11,
p1915]. A graphical, highly-visual format was chosen to disseminate this
information, making it suitable for users with poor literacy skills. Initial results
proved promising with three out of four users having experienced “an increase
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in their level of understanding of water quality information using our
prototype”[11, p1919], while one user experienced no change.
The potential for mobile tools to be successfully used in fostering wider civic
engagement and participation in public matters has been demonstrated in the
Philippines through their CheckMySchool initiative. A website,
checkmyschool.org, has been deployed by the country’s Department of
Education along with the Affiliated Network for Social Accountability in East
Asia and the Pacific. The website serves as a government-to-citizen and mobilebased online tool, allowing citizens to lookup statistics on local schools. Budget
allocations, teacher and textbook information as well as test results are available
through the portal. Approximately one-fifth of the country’s schools are
currently on the system. The service allows teachers and parents to post their
concerns, bringing to attention areas which need attention. Government then
responds to issues raised, and replies are publically viewable. The service has
shown to have increased community participation and vigilance, hence resulting
in the more transparent and accountable behavior of teachers [5].
Similarly, incident and issue reporting has also shown improvement through the
use of mGovernment tools. Citivox, a report management system implemented
in Guerrero, Mexico, leverages crowd-sourcing techniques through mobile
phones, and has resulted in a reduction in incident reporting time from 72
hours to 24 hours [5]. Reports cover a diverse range of topics: from basic
municipal issues, such are refuse collection, to violent crimes. Public
participation has increased since the introduction of the service, with public
entities actively responding to citizen complaints and reports. Such a service has
been enabled due to the proliferation of mobile devices and the connectedness
of modern-day society.

Design
This section presents and overview of the design decisions taken during
MobiSAM client application development. Firstly, the design methodology is
introduced and described in detail. The requirements gathering process is then
discussed, highlighting the areas of interest. Lastly, and overview of the system
architecture is given.
Methodology
Based on the success of similar projects [4, 11], we decided to follow usercentered design for development (UCD4D) techniques. This methodology
helps overcome language and cultural barriers—an important consideration
when conducting research in the context of a developing country [11]. A spiral
design methodology was chosen for the project, allowing prototype applications
to be developed then deployed, and user feedback gathered. This feedback will
be used to improve the next version of the prototype application, and so it
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continues. This aim of this approach is to combine the advantages of both the
top-down and bottom-up techniques [1].
Requirements Analysis
This section provides an overview of the requirements gathering process. Many
competing factors had to be considered when developing client applications.
After initially studying related literature and investigating similar projects, the
following attributes for client applications were see as imperative to the
project’s success: Cross-platform support; Multi-language support; Minimal
cost to users.
While a “mobile-friendly” version of the MobiSAM website has been
developed, allowing access to the service via a handset’s browser, it was felt that
a richer, more engaging user experience could be provided through the use of
individual, platform-specific mobile applications. A primary reason for this was
due to the visualization requirements of the service. While HTML 5 and CSS 3
are fast evolving, providing enhanced multi-media capabilities to devices, the
standard has yet to be finalized [12]. Lower end handsets are also restricted in
their ability to display such content. Individual applications allowed us to tailor
each based on platform and handset capabilities, ideally leveraging the most out
of them. A number of factors were taken into account when choosing how to
best approach the development process, seeking a careful balance between
usability and development efforts.
Multi-platform support
Nowadays, a plethora of mobile platforms exist, each with their own set of
strengths and weaknesses. While some exclusively target the higher-end market
segment, others, such as Google’s Android, offer the smartphone experience to
even those owning lower-end devices.
In order for the project to reach as many potential participants as possible,
MobiSAM client applications needed to target the most prevalent mobile
platforms within the pilot study area. As such, it was decided to support as
bigger cross-section of the mobile operating system space as possible, resulting
in Android, BlackBerry, Java ME platforms being chosen. A baseline study has
been constructed and will be conducted in July 2013. This study will be used to
confirm our assumptions.
When targeting multiple platforms, two separate approaches were identified,
each with its own set of advantages and disadvantages. The first approach was
to make use of a cross-platform framework. This would divert the need to
develop many platform specific versions of the client application, instead
allowing us to write and maintain a single code-base. The second approach
would be to write different versions of the MobiSAM client application, with
each targeting a particular mobile platform. This would involve the
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development and upkeep of multiple different versions of the client application,
requiring that each platform’s SDKs and related development tools be used.
Investigations into the feasibility of the cross-platform options were first
determined. As previously mentioned, cross-platform frameworks allow
developers to target multiple platforms while maintaining a single code-base.
Seventeen cross platform frameworks were identified and analysed.
Of the five identified frameworks, only three met the requirement of Java
language support: Codename One, J2ME Polish, NeoMAD. Further, one of the
commercial products involved annual licensing fees, making J2ME Polish and
Codename One the most attractive cross-platform solutions. A lightweight
“demo” application was developed using both frameworks in order to
determine how well each performed.
J2ME Polish
J2ME Polish is a collection of tools and technologies, primarily for creating
“polished” J2ME applications. The framework is most well-known for its
streamlined build tools and user interface [18]. A subsection of J2ME Polish,
known as Janus, is responsible for providing cross-platform support, and can
be adjusted to support a variety of different platforms. Applications are written
in Java, HTML, and CSS.
The “demo” application consisted of a single form, containing a button, which
when clicked, displayed a dialogue. This dialogue contained text and a dismiss
button. This application was first developed using J2ME Polish, using the
NetBeans IDE. Three platforms were targeted, namely Android, BlackBerry,
and Java ME. The accuracy of UI adaption across these platforms, as well as
the adherence to platforms specific guidelines was used to evaluate the
framework.
Initial results proved promising, with both BlackBerry and Java ME
applications UI’s being displayed consistently across these platforms.
Unfortunately, Android platform support could not be tested due to
configuration problems. Both newer (4.0) and older (2.2) versions of the
Android SDK were tested with J2ME Polish, however, configuration problems
persisted making compilation impossible.
While J2ME Polish was able to able to create a UI which performed adequately,
some UI subtleties were missed, potentially confusing users. An example
identified would be the BlackBerry platform’s hardware Back button. Instead of
selecting “Back” via onscreen menus, native BlackBerry applications make use
of this physical button. Devices running Java ME, on the other hand, don’t
have such luxuries, instead using onscreen “soft keys”. In the demo application,
J2ME Polish failed to support the Back button, causing the cross-platform
BlackBerry UI to behave differently to what was expected of a native
BlackBerry application UI.
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Codename One
Codename One (CN1) is a collection of mobile applications development tools
created with the goal of simplifying the often complex and fragmented task of
targeting multiple mobile platforms [2]. Although similar to J2ME Polish, CN1
has marked differences. Firstly, it provides even greater platform reach when
compared to J2ME Polish, supporting Android, BlackBerry, iOS, J2ME, and
Windows Phone operating systems. CN1 applications are written in pure Java,
whereas J2ME Polish relies on J2ME for implementation, this allows
developers to leverage the more powerful features of Java. User interfaces are
constructed using CN1’s GUI builder which allows for the rapid creation of
aesthetically pleasing interfaces as well as separating design from
implementation. These interfaces remain similar across different platforms,
allowing for a consistent user experience. A distinct advantage of CN1 is the
availably for it to perform “on-server” builds. This means that when targeting
different platforms, each platform’s SDK doesn’t need to be installed on the
development machine. Instead, the source code is sent to CN1’s build-servers,
which performs the task of compiling and signing the applications. Once
compiled, the applications can be downloaded and deployed on required
handsets. This reduces the complexity of setting up an assortment of different
development environments.
The “demo” application was rewritten, making use of the CN1 framework.
Although the learning curve was steeper, due to having to learn CN1’s GUI
builder and related tools, the development of the application was trivial. The
framework itself produced applications which were identical across each
platform, with UIs remaining consistent between each—apart from the
individual native themes of each platform being used.
At least five distinct advantages made CN1 a more attractive option over J2ME
Polish, these advantages included:
• Greater platform support
• “Build-server” availability
• Rapid GUI creation via GUI Builder tool
• Java implementation instead of restricted Java ME
• Active online community
As such, it was decided to develop a fully functional version of the MobiSAM
client application using this framework.
Multi-language support
In order to maximize the number of potential users, it was decided to offer
support for four of South African’s official languages: English, Afrikaans,
Xhosa, and Zulu. Users are asked to choose their preferred language during
sign-up. Client application text and dialogue is then provided to users in this
language. Additional languages will be included as the project matures, based on
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participant feedback. Users are able to switch between different languages at
any time – either through the client application’s “Update profile” menu option
or via the MobiSAM web interface. Application graphical user interface (GUI)
elements and onscreen instructions are presented to users in their language of
choice. Poll questions are also delivered to client applications in this language.
The MobiSAM server performs this task by sending an appropriately localized
version of the question, based on the requesting user’s profile settings. If a
user’s desired language isn’t available for a particular poll, questions are
presented in the default language (currently English).
Each of the mobile platforms offers a variety of different ways in which to
implement multi-language support within a client application. The approach
taken in both the Java ME for S40 and S60 client applications was to store
different UI labels, onscreen instructions, and other text as properties within an
application’s Java Application Descriptor (JAD) and manifest file, as key-value
pairs. The correct properties are then retrieved during runtime based on a user’s
language preference. Not only was this method the simplest to implement but it
also required minimal processing overhead—an important consideration when
developing mobile applications. The Android and BlackBerry client applications
make use of a selection of resource files, one for each language supported, in
which key-value pairs are stored. The appropriate file is loaded into the
application during program execution.
Usability
Usability can be described as the ease of use and usefulness of an application,
which in turn leads to user satisfaction. User satisfaction has been shown to
result in usage [10].
As such, client application installation and updating needs to be as intuitive as
possible, guiding the user as much as possible. If users become fed-up during
this process, many of them are less likely to make future use of the service.
Client application navigation, error handling, and UI design also needed to
encourage use of the service, allowing users to freely “explore” the application
without the worry of causing irreversible, unexpected results. To this end, a UI
presenting only the essentials was constructed, allowing use to:
• Login/Logout
• Edit Profile
• Search for Poll
• Take Poll
Additional functionality is provided through the MobiSAM website, which may
be accessed using a desktop computer.
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Visualization capabilities
Chittaro [6] has shown that visualizations assist people in understanding
problems, enabling them to reach better decisions in less time. Further,
Properly incorporated visualization techniques have shown to make mobile
applications more intuitive, useful, and productive [6]. As such, visualization
capabilities were included in client applications, giving users a concise summary
of the results of a completed poll. This also allows users to gain a better
understanding of whether other people in their area are also experiencing
similar problems or concerns. Bar, line, and pie charts were tested, with the
latter being deemed most suitable for representing data on low-resolution
mobile handset displays. After testing third party chart libraries, it was decided
that Google’s Chart API was the best means of implementing visualizations.
This API allows for clear, concise graphs with very little processing overhead as
all rendering is done on Google’s servers.
Location information in the form of heat-maps is also provided to users. This
functionality has been restricted to higher-end devices only, primarily due to the
required processing power and adequate display size needed. The Google Maps
API was used for this task due it the wide variety of support it offers.

Implementation
This section describes the process followed when implementing different
versions of the MobiSAM client applications. Both the native and crossplatform version of the MobiSAM client application are discussed here within.
Native Applications
Development of native application started with the installation of the necessary
tools for each of the identified platforms. Once installed, native application
programming interfaces (APIs) and libraries were used to implement platform
specific versions of the MobiSAM client application. Although such an
approach is resource intensive, it allows us to tailor the client applications to
each platform’s UI and UX guidelines—the end results being robust, intuitive
and user-friendly client applications.
Development started with the Java ME version of the client application, which
then progress to BlackBerry, and finally Android. As all three platforms support
the Java programming language, much of the original business logic could be
reused. Component libraries were also used to speed up development efforts.
Cross-platform Framework
As previously mentioned, a selection of cross-platform frameworks were
investigated, determining their suitability for use in the MobiSAM project. Two
of these were then tested, with Codename One being deemed the best-suited
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option. This framework was then used to develop a cross-platform version of
the MobiSAM client application.
Initial Codename One development started with installation of the NetBeans
compatible plugin. This allowed the framework’s tool chain to integrate tightly
into the NetBeans IDE. The GUI builder was then used to construct a
selection of UIs required by the client application. These UIs are stored as a
single resource file which is included in the final application installation file
during the build process. Functionality is added to the UIs through the use of
“code-behind” files with methods for each of the required tasks being
implemented here.
A simulator is provided for each of the supported platforms, reducing the need
to send builds to the build-server, hence allowing for offline development and
testing. Due to the fact that CN1 relies on Java as its input language, much of
the original Java ME business logic could be reused. Not only did this speed up
development time, but it also allowed for the use of external libraries such as
the BouncyCastle cryptography API. The CN1 GUI builder also ensured rapid
prototyping of UIs, allowing for changes to be made extremely quickly with
minimal side-effects.
Multi-language support is also offered by CN1 allowing client applications to
adapt based on a user’s profile setting. Implementation takes place via the GUI
Builder with translated strings for GUI elements being stored in the GUI’s
resource file. Development efforts resulted in an assortment of MobiSAM
client applications, built by CN1’s build-server, and capable of running on
Android BlackBerry, J2ME, iOS, and Windows Phone, as native applications.
While the level of control afforded to developers when implementing using a
cross-platform framework isn’t as easily achieve as when using native SDKs,
the fact that only a single code-base needs updating and maintaining makes the
use of this cross-platform framework a sensible option.

Discussion
Client applications for all the identified platforms have been developed and will
soon be deployed on citizens’ handsets within strategically chosen pilot study
areas. It has been decided that the natively developed Java ME application will
be used when targeting lower-end devices, as extra requirements such as the
ability for data-communication to take place over SMS (instead of packet-data)
as well as limiting visualization capabilities due to these devices lower-resolution
displays. The remaining platforms will be targeted using the Codename One
framework. This provides the huge advantage of only having to maintain and
update a single code-base, with all builds taking place remotely, via build-server.
This will result in future updates and fixes reaching market quicker, ideally
resulting in higher levels of user satisfaction.
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Before client applications can be deployed, however, a number of facilitators
need to be trained, becoming thoroughly familiar with the MobiSAM service.
This training is currently underway and will ensure facilitators are able to help
citizens register for the service, install correct versions of the client application,
as well as provide new users with a tutorial on how the application and service
works. During application rollout, “quick reference” cards will be handed out
to participants, reinforcing the purpose and use of the MobiSAM service. Much
effort has been put into ensuring all citizens are able to make use of the service,
irrespective of their income, technical ability, or other disadvantage.
The initial thrust of the MobiSAM project will focus on the monitoring of basic
water provision with the pilot study areas. Once a citizen has signed-up for the
service and installed the appropriate client application on their handset, they’ll
be presented with a variety of poll questions, each relating to a specific aspect
of their municipal water supply. Poll preferences such as poll type and language
options are controlled as set by a MobiSAM facilitator. Where appropriate, the
results from these questions will then be collated and visualized.

Conclusion and Future Work
Through evidence-base engagement, the MobiSAM project as a whole aims to
encourage meaningful citizen participation within local government matters.
The client applications described in this paper form one portion of the project
and will allow citizens to make use of the service directly from their mobile
phones. This paper investigated an assortment of techniques which aim to
maximize the use of client applications, ideally resulting in greater adoption of
the service. These included cross-platform support, multi-language support,
usability, and visualization capabilities. Initially, three versions of the MobiSAM
client application were developed, each targeting a particular mobile platform.
Investigations into cross-platform frameworks resulted in two potential
frameworks being identified: J2ME Polish and Codename One. Of these
frameworks, simple testing and related documentation showed that Codename
One was most suitable. As a result, an additional version of the client
application was developed using this framework, hence extending platform
reach to both iOS and Windows Phone. Maintenance and updating of client
applications was also made easier due to their single code-base. Applications are
soon to be deployed within pilot study areas, and will be focused on monitoring
of basic water provision. Results from a follow up user study will be
incorporated into future application updates, making it more sensitive to citizen
requirements, ideally increasing its usage and adoption.
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Abstract: Despite the increasing number of mobile engagement initiatives, few
have become scalable long-term successes. For a mobile engagement project to
create real impact, affordable and scalable technology is a necessary starting
point, but elements of culture, psychology and human design must be
considered. In this paper, we identify four prevailing barriers to the success of
mobile engagement project. We examine these barriers by presenting evidence
from projects we have partnered to implement, and provide recommendations
using both technical and human design elements.
Introduction
Mobile For Development (M4D) is an emerging field with the potential to
address social and public-sector challenges in health, education, agriculture,
project monitoring, and governance, by offering direct two-way communication
with constituents at scale through pervasive mobile phone access. Despite the
increasing attention paid to mobile engagement projects, there have been few
rigorous evaluations performed to assess their impact, and few that have
become scalable long-term successes. In this paper we examine the four leading
barriers to M4D success experienced by partners of VOTO Mobile, which we
observed while providing technical and human support to M4D in multiple
sectors. These barriers include (1) literacy, accessibility and technology
limitations of end-users, (2) challenges with Mobile Network Operators
(MNO), (3) unreliable delivery and connectivity, and (4) lack of human design
knowledge and best practices. We examine these barriers and suggest solutions
using both technical and human design elements.
Barrier 1: Literacy, Accessibility and Technology Limitations
In the past, gathering feedback from dispersed populations has been difficult
for many reasons: rural distance, low literacy, language diversity, and limited
resources. In recent years, the explosion of mobile access throughout the
developing world has created new possibilities to reach these citizens directly.
Similarly, mobile provides a new channel for sharing health and educational
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information.
Hundreds of M4D initiatives have launched in the past 5 years, but the majority
(87%) 1 have focused on text-based methods (SMS, USSD, and web). With
illiteracy rates as high as 38% in Sub-Saharan Africa2, these initiatives exclude
many citizens from the potential to access information or participate in
feedback loops. Under evaluation, a number of SMS initiatives have identified
literacy as a major barrier to reaching those who are most in need of the health,
educational and communication benefits of mobile engagement.3 In 2012, our
Ghana-based partner Savana Signatures (SavSign) launched a maternal health
pilot project using SMS, before discovering that 80% of the participating
mothers required someone else to read and translate the messages for them. A
number of projects have gathered evidence of respondents who cannot engage,
including ‘call me back’ responses sent in reply to text surveys. 4 But
incorporating voice service is challenging: compared to SMS, it is more
technologically complex, there is a lack of reusable, general-purpose software
tools, and it requires deeper integration with MNOs (Barrier 2).
Across pilots in Ghana, VOTO has found that interactive voice (IVR) is key to
hearing from an inclusive audience, and produces significantly higher response
rates. Aggregating data of all national surveys we have conducted since 2012,
we report a 1.7% response rate to SMS prompts. For outgoing voice surveys we
find an 18% overall response rate, with 37% of respondents from rural areas
and 38% female. In November 2013 we also compared a random-dialed voice
survey against an online version with email invitations. The voice survey had a
participation rate of 32%, providing 636 complete responses (47.1% rural,
40.2% female). The online survey produced 91 responses from 12,000 invites
(10.6% rural, 18.3% female). The online format biased the response to key
questions: 80.2% of email respondents supported an increase in electricity
tariffs in exchange for higher reliability, vs. 50.2% of telephone respondents.5
While IVR has the potential to offer improved accessibility and engagement,
most organizations lack the technical capacity to start using it. Existing software

1

UNESCO (2010)“Education for All Global Monitoring Report 2010: Reaching the marginalized”.
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2
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3
Raftree, Linda(2011,01,13) “Revisiting the SMS violence reporting program in Benin”. Retreived
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4
Friscira, Elsa , Knoche, Hendrik and Huang, Jeffrey (2012) “Getting in touch with text: designing a
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http://dl.acm.org/citation.cfm?id=2160608
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CitiFMOnline. 15 November, 2013. Retrieved from http://www.citifmonline.com/1.1606338
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tools are fragmented by features, or built for a single sector application. This
leads to limited reuse, duplication of effort, and expensive custom development
for each new project. Our partners have been asking for easy, reusable software
that enables them to send and monitor interactive voice content using their
existing technical capacity, and combines two-way voice and SMS into one tool.
Barrier 2: Challenges with Mobile Network Operators Relationships
Mobile Network Operators (MNOs) are simultaneously the enabler and the
major barrier to launching M4D services. Broad network coverage has turned
mobile into a communication channel with amazing reach, but social-sector
organizations struggle with technical and business hurdles to establish the
MNO connections required. It often takes 1 – 2 years for organizations to
achieve MNO integration, when successful.6 This is understandable, given that
small- and medium-scale social change programs usually offer neither
significant revenue, nor exclusive promotions that drive subscribers to a
network. Without these incentives, MNOs are unable to prioritize M4D
services, and set high costs for social-sector users, especially for voice delivery.7
We have found that small NGOs and local governments also have a very
different set of needs than typical MNO clients (e.g., commercial banks,
competitions, or advertising firms): (a) They cannot afford large setup costs or
time delays in launching pilots, (b) They rarely have strong technical capacity to
lead an MNO integration process, (c) Since they are unlikely to launch the ideal
campaign on the first try, they need “self-serve” platforms to easily adjust
content, send out iterations, and monitor results directly; (d) For accessibility
and inclusion, they need to reach subscribers on all networks.
The MNO barrier has led to a common assumption that voice services are
implicitly difficult and expensive.8 VOTO first encountered this barrier when
attempting to extend the SavSign maternal health service over voice. In
response, we developed a software/hardware solution that sends and receives
both voice and SMS at consumer rates without formal integration, using banks
of local SIM cards; we now use this to launch medium-scale service (32 parallel
calls, 640 SMS/min) in new countries within days rather than months. As
volume grows, we are now finding a role as the “aggregator” for the social/

6

GSMA Mobile and Development Intelligence(2013) “Urban English”. Retrieved from
http://www.urbanplanetmobile.com/wp-content/uploads/2013/02/GSMA-Case-Study-on-UrbanPlanet-Mobile_FINAL.pdf
Ibid.
8

GSMA MDI (2013). “Value of Voice - an unsung opportunity”. Retrieved from
https://wiki.gsmaintelligence.com/gsma_kb/images/2/20/Value_of_Voice__an_unsung_opportunity.pdf
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public sector: by combining the volume of all our partners, we can pursue
MNO integration on their behalf.
Barrier 3: Unreliable delivery and connectivity challenges
Approximately 1.2 billion people are living without access to electricity9, yet
many of these still have access to a mobile phone. Since rural disconnected
populations are often the ones that can benefit most from improved
communication, M4D projects should focus on being accessible to them.
However, this introduces new challenges: (1) Without electricity, people only
charge and switch on their phones sporadically, and (2) These communities are
often on the unreliable edge of network connectivity. Also, rural citizens are
more likely to be away from their phones, leading to a high rate of missed calls.
To improve delivery over limited connectivity, organizations can start by asking
recipients for the best day and time to receive calls. VOTO’s outgoing call
feature can also retry unanswered calls using a pattern that is optimized for
getting past network failures, as well as times when people are away from their
phones. Full support for sporadically-connected users requires emphasizing
incoming rather than outgoing calls: allowing end-users to access information or
provide feedback on their schedule. Our summer 2013 research with the
Chereponi District Assembly in the Upper East Region of Ghana found that
only one in seven communities had access to electricity. The remaining citizens
would travel in to central markets once a week to charge their phones and place
calls. To communicate with these citizens, we created an incoming call system
so that when ready, they could “flash” us and receive a free call back with any
content they missed while offline (now incorporated into other projects).
Barrier 4: Lack of human design knowledge and information sharing
Reliable, easy-to-use technology is only the first step to implementing a
successful mobile engagement project. Whether the goal is to influence health
behaviours, incentivize citizens to report violations, or minimize bias in a
national survey, the final challenge involves designing effective content based
on cultural and human factors. Organizations should consider how they will
collect contacts, who they are excluding, how they will incentivize participation,
and how to design content for understanding, accuracy, or influence.
Local partners are best at providing context and on-the-ground sector
knowledge; however many are starting from limited experience with mobile

9

The World Bank.(2013) “Energy - The Facts”. Retrieved from
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211



engagement. Online monitoring creates a learning opportunity to measure
human engagement with M4D services at scale, providing abundant
opportunities for A/B comparisons of different content framing, tone,
messaging frequency, structure, incentives, etc. Especially with voice services, it
is possible to record how many calls were answered, the number of missed calls
and call-backs, and the exact amount of time each recipient listened for. In the
SavSign maternal health service, we use interactive questions to quiz women to
assess understanding, and even to self-report their behaviour; we use this to
compare the effectiveness of different designs (e.g.: recordings voiced by a
doctor vs. a community health worker). In national surveys and health
promotion campaigns, we track the increase in participation that comes from
featuring voices of celebrity radio hosts, famous athletes, and traditional leaders.
While some best practices are sector-specific, many general ones are failing to
be shared across the M4D community. To help our partners measure the effect
of human factors, VOTO is building an “engagement metrics panel” into the
next release of our platform. This will make it instant to compare the effect of
different variables on answer rates, participation rates, responses to survey
questions, and long-term engagement. For example, an organization could
instantly compare the listening time of all messages spoken by female voices
against all male voices. Secondly, as our partners experiment to learn how to
make mobile engagement effective for different goals in different cultural
contexts, we are inviting them to contribute to a reusable set of best practices,
shared over networks of M4D practitioners through VOTO University
(u.votomobile.org), a knowledge-sharing database and community of practice.
Conclusion
As an ICT social enterprise, VOTO has now defined its strategy to eliminate
these four barriers so that organizations can rapidly launch M4D projects that
lead to impact. Our goal is to make it possible for a local sector expert to
launch her own mHealth, mGov, mAgric, mEtc. service in less than a week,
without needing any technical capacity, without needing to deal with mobile
network operators, and making it accessible to as many constituents as possible
through the most basic phones. We want to enable district government officers
to connect instantly with 20,000 citizens to hear their priorities for better
service delivery, and enable NGO managers to evaluate their projects in realtime, by directly asking beneficiaries for feedback. Finally, we aim to learn,
generalize, and share best practices and human factors that will optimize the
chances for M4D initiatives to produce scalable long-term impact.
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Abstract: The integration of Africa in the knowledge society raises several
issues including access to information and their universality. Indeed, ICTs play
a crucial role since they are an important support for the processing, storage,
and broadcasts information. In this sense, the concept of "digital divide" tries
to reflect this situation of inequality in innovations, access to information,
knowledge. ICT access inequalities between the North and the South countries,
and between the territories and professional groups in the same country, in
addition to socio-economic and territorial inequalities.
This article aims to explore the concept of digital divide and to show its
implications for economic development in Africa. In this work we try to
present an overview of the reality of ICTs on the African continent since the
2000s. This will revolve around three key components: connectivity continent,
growth in the use of ICT and mobile "phenomenon". Similarly, the fight against
the "digital divide" through several parameters including the access to ICTs,
especially mobile networks.

Introduction
The integration of Africa in the knowledge society raises several issues
including access to information and their universality. Indeed, ICTs play a
crucial role since they are an important support for the processing, storage, and
broadcasts information. However, it is noted that the use and adoption of this
support is a problem of unequal distribution across regions, countries and
territories. Therefore, it is a real divide witch getting wider between the North
and the South African countries in particular.
In this sense, the concept of "digital divide" or "digital divide" tries to reflect
this situation of inequality in innovations, access to information, knowledge or
knowledge. ICT inequalities between the North and the South, on the one
hand, and between the territories and professional groups in the same country,
on the other hand, in addition to socio-economic inequalities and territorial.
This article aims to explore the concept of digital divide and to show its
implications for economic development in Africa. In this work we try to
present an overview of the reality of ICTs on the African continent since the
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2000s. This will revolve around three key components: connectivity continent,
growth in the use of ICT and mobile "phenomenon". Similarly, the fight against
the "digital divide" through several parameters including the access to ICT and
especially mobile networks.

ICT, digital economy and knowledge economy
Since the first industrial revolution, innovation based on the use of foreground,
is seen as a driving force of economic growth. The relationship between growth
and knowledge become very narrow in the context of the new industrial
capitalism, driven by the dissemination of generic innovations. In addition,
economic development contributes to the dissemination of knowledge, and the
latter drive growth.
Like the first reflections on economic development, the knowledge concept was
often used depending on any scientific or technical aspect. In addition,
knowledge is realized by technological advances introduced in the machinery,
and generates profits of productivity. Knowledge is thus concentrated in
products and spreads through them.
However, the relationship between knowledge and growth is complex. The
productivity paradox, highlighted by R. Solow (1987), constitutes a good
example. This paradox explains the relationship between knowledge and
growth is not straightforward since the efficient use of information technology
and communication (ICT), as with other technologies, is based on a process of
reorganization and learning at all levels.
For his part, Machlup groups in the sector of the economy of knowledge,
communication activities, equipment for information processing, information
services and other related information activities, and hence this design the
expansion and diffusion of this new economy is measured by the growth in the
share of value added sectors.
Like the eighties , the global economy has undergone profound changes and a
radical paradigm shift , due to the emergence of the knowledge economy ,
where the main source of growth is the ability to become acquire, create and
use knowledge ( to redirect the productive structure towards activities based on
innovation , use and dissemination of new technologies. thus , countries
investing in these activities experienced growth rates much greater than those
who remained dependent on the export of products with low technological
content.). This is an economy that has transformed the organization of the
entire economy, and specifically companies.
The knowledge economy, in addition to being a new phase is a fairly new
business concept has been promoted by international organizations and
especially by the European Union at the Lisbon Declaration in 2000, reports of



214

program United Nations development (UNDP), the reports and programs of
the World Bank, World Development Report 1999 and knowledge for
Development program at the World Bank Institute, as well as other seminars,
conferences and various studies (including those of the OECD and ISESCO).
"The concept of the knowledge economy is born with the perception of the
growing role of the production, dissemination and use of knowledge in the
competitiveness of firms and nations. The idea that knowledge plays a central
role in the economy is obviously not new".
From the current 80 economies PDEM (Developed Countries to Market
Economy) and even some developing countries have integrated the knowledge
economy, in which knowledge has taken a crucial part of the factors of
economic growth, including the new economy gives more importance to new
dimensions: learning, culture, knowledge, the construction of collective
knowledge through work.
The knowledge economy is then end of the awareness of the role of
information technology and communication to economic growth.
The area of information technology and telecommunications (ICT) as a key
component of the knowledge economy includes" activities which produce
goods and services supporting the process of digitization of the economy is. ie
the transformation of the information used or supplied in digital information,
more weakly manipulated , communicated , storable , returnable ICT mainly
include the following four sectors: sectors producing goods and electronic
durables sectors, telecommunications services, computer services, and finally
ensuring trade sectors, leasing and maintenance of goods and services earlier.
The importance of ICT for many sectors ( management of organizations in
particular) is not technology per se, but their ability to give access to knowledge,
information and communication, which are the elements that are more
important in today's economic and social interactions.
Thus, a work prepared by UNCTAD (2011) argued the benefits of ICT: "a
dynamic and diversified private sector, well-functioning and socially responsible
is a valuable accelerator investment, trade, the employment and innovation, and
thereby contribute to economic growth and poverty reduction, and an engine
of industrialization and structural transformation. The private sector is one of
the keys to sustainable economic growth, inclusive and equitable and
sustainable development in the least developed countries".
From the role of ICT advanced by UNCTAD (2011), we see that ICT is an
accelerator of employment and innovation. Certainly, they facilitate access to
counseling and professional training. It is necessary to use ICT to acquire some
skills housekeeping, such as training, costing, product design or administration
of the company. At this level, the computers, all as smart phones, can be used
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to learn the basics. However, the problem at this level is the non- universality of
access to ICT in all regions of the world.
Moreover, this new so-called knowledge economy is now considered as a way
out of underdevelopment through training and ICT diffusion in countries that
have not yet entered into a process of emergence, and in the case of most
African countries.
There are not yet currently very stable and consensual definitions of the
concept of "digital economy" that can identify and seize its multiple
dimensions. Literature on a definition is abundant and sometimes controversial.
As defined by the Digital Economy Association (ACSEL), the digital economy
includes “telecommunications, audiovisual, software, Internet and sectors that
use them as heart or support their activity”. All activities that use digital media
are concerned. The digital economy results from the interaction of a large
number of stakeholders. This is an integrated system where the task of each
part in the overall system.
Finally, the OECD includes the area of "telecommunications, including the
Internet, broadband and mobile, as well as convergence between the fields of
broadcasting and cable services and more traditional telecommunications".
We can remember that the digital economy is based on electronic networks and
digital technologies economy. His birth is the result of certain social changes,
technological, political.

The concept of the digital divide
The concept of the digital divide as it raises a debate can be considered vague
and extensive: since the issue is treated ICT infrastructure and / or education
program, it can also be applied to different situations continent, states, region,
social groups …etc. The term can be used both in rhetoric and slogans to
defend political ideas (eg. Liberalization, commodification communication
networks broadband, this requires setting an angle of attack to address
academic notion (and A.Rallet F.Rochelandet).
Origins of the term "digital divide" (Digital divide)
The early use of the term dates back to the 90s by the official reports of the
OECD, it is rooted in the problem of universal service in the USA "phone gap"
telephony. At this observation is added to the problem of scanning raises the
issue of differences in terms of hardware equipment.
The discussion is then extended to problems with internet access inequalities
broadband access ... etc. The term digital divide was initially limited to OECD
countries and now affects all countries as we can see international inequality
generated in part by ICT.
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Indeed, the digital divide reflects a situation of differentiation between two
groups that benefit from the digital economy "haves" and excluded "havenots".
The Digital Divide: defining elements
The term digital divide was initially limited to OECD countries and now affects
all countries as we can see international inequality generated in part by ICT.
The use of the term digital divide has been used in Europe to translate the delay
What Europe compared to the U.S. in ICT (Bangemann report, 1994) to (EEurope, 1999) in the latter project included the issues related to e-democracy, E
-government, E -commerce, internet access for the disabled, telehealth, etc.
Thereafter, all European countries have tried to reduce their differences at each
area or region. Indeed, the use of ICT is accompanied by productivity (Solow
paradox) including all industrialized countries have begun to integrate ICT in
their policy.
Three perspectives can be distinguished with Rallet Rochlandet and F (2003):

• Restricted or ( technocratic ) assumes that access to ICT is a necessary
condition for wealth creation

• Expanded insists rather on the use that is made of ICT , not inventory
of computer equipment and / or internet connections , the digital divide
thus appears as a consequence of existing inequalities since we adopt the
hypothesis of technological neutrality

• Third perspective emphasizes the C to D content knowledge
information etc. And ICT services to which these give access. Is access
to knowledge that determines the inequality with respect to the use of
ICT equipment?
According to the OECD report (2001): "The gap Between Individuals,
Households, businesses and geographic Areas at different socio-economic
levels with regard to Both Their Opportunities to access information and
communication technologies (ICTs) and to their use of the Internet for a wide
variety of activities. Reflects the digital divide among and within differences
various countries. The Ability of Individuals and businesses to take advantage
of the Internet varies across the OECD area significantly as well as Between
OECD and non-member countries. Access to basic telecommunications
infrastructure is Fundamental to-any consideration of the issue, as it preceded
widely available and is more than access to and use of the Internet".
The concept of the digital divide so prominently in the discourse of
international organizations, the interest given to this phenomenon back to the
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installed power of the role played by information technology and
communication in the development process states nations.de therefore, it is
important to study the extent of the digital divide and build methodological
tools
to
quantify
this
phenomenon.
The concept of "digital divide" refers to inequalities in access to and use of
information technology and communication (ICT) such as mobile phones,
computers or the Internet. Also called "digital gap" is a contemporary word
used to describe the gap in ICT access and use between developed and
developing countries. It partly reflects broader socioeconomic gaps, many of
which exist within societies. For example, the gap between men and women,
rich and poor, young and old, urban and rural, more educated and less educated
people, etc.
Mainly, this concept is also defined as "the gap between those who benefit
from access to the" information rich "and other digital information, those who
remain deprived of content and services that these technologies can make the
"have-nots".

Measurement of the digital divide
A review of empirical studies dealing with the concept of the digital divide
shows that there are a multitude of techniques used to quantify the magnitude
of the digital divide, which is cited most recognized international organizations.
Indeed, this gap can be measured by the technique of "digital snake" inspired
lines of currency fluctuations. According to Wade, former president of Senegal,
within the company standard information would be between the lower margin,
below which are excluded companies made of the information (the South) and
the upper margin located in countries that have reached or curl saturation (U.S.
for example).
Also, two other indicators are used to measure the digital divide ie the Digital
Access Index (DAI), which was proposed by the International
Telecommunication Union in its 2002 report and Infostate was developed by
the Canadian Agency for International Development, as the Digital
Opportunity Index (ION), which is a form of hybrid measurement and is also
developed by the ITU.
The Digital Access Index (DAI)
On the sidelines of the first phase of the Summit in December 2003 in Geneva,
ITU has introduced a measure of access to information: the Digital Access
Index (Digital Access Index: DAI). DAI is a composite indicator called to
inform significantly the digital divide both between countries and between
groups within countries, taking into account variables such as the affordability
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of education, quality of services. These criteria are the existence of
infrastructure, the level expressed through eight basic indexes, each of which is
assigned a weight (depending on the importance attached to this index): the
DAI is a weighted average eight of these indices.
"The Digital Access Index (DAI) measures the overall ability that is given to
individuals in a country to have access to information technology and
communication and use. This index consists of eight variables divided into five
categories. Each of these variables is converted into indicator whose value is
between zero and one, after division of the variable by the maximum
"theoretical". The indicator is then multiplied by a weighting factor within its
category and the arithmetic mean of the values thus obtained represents the
total value of the DAI "index.
This indicator used to classify 178 ITU member countries into four groups
according to the value of their digital access index (excellent, good, fair or
poor).
The "info-state" index
This indicator "information state" is developed by the Canadian Agency for
International (2002) Development within the research project called
ORBICOM, which aims to build an international unit for measuring the digital
divide around the concepts density ICT (info-density) and the use of ICT (use
information).
The nature of ICT is twofold, in that they are both productive assets and
consumables. It is in this spirit that the conceptual framework was developed
around Infodensity notions and national info-use. Infodensity corresponds to
the share of economic capital and working capital of a country those ICTrelated issues - namely its ICT capital and capital-related work - and it is
illustrative of its production capacity. The Info-use refers to it as the
consumption flows of ICTs.
Technically, it is possible to confuse the two ways to obtain the degree of
"TICisation" of a country, or it’s Infostate. The digital divide can therefore be
defined as the relative difference of status information between countries.
Digital Opportunity Index (ION)
In societies increasingly enrolled in globalized networks, where information has
become a crucial element, access to computers and the Internet has become a
major issue. In this context, the International Telecommunication Union (UIC)
has developed a synthetic indicator: Digital Opportunity Index (IOD).
Based on 11 indicators, the IOD attempts to measure three types of
parameters: the opportunity to access the level of digital infrastructures and the
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degree of utilization by the population. Established for 181 countries since
2004, on a scale from 0 (bad) to 1 (excellent), it raises awareness of national
differences in accessibility to digital.
In 2007, the situation is indicative of the political and economic dynamics. The
top 25, we find Japan, many western European countries, North America,
Australia and New Zealand. But the United States, world power, are only 20th.
In contrast, the newly industrialized countries often work better places such as
South Korea (1st position with a score of 0.8), Singapore (5th), Taiwan (7) and
Hong Kong (8th).
Other countries in Eastern Europe, Asia, Latin America and the Middle East
get more average scores. Sub-Saharan Africa is not the most regions lagging in
terms of the development of communication technologies.

ICT in Africa: access and developments
Africa continues to lag behind changes in modes of regulation of the modern
economy and based on the KEI (knowledge economy index), four parameters
show a positive and simultaneous development indicating a gradual but slow
penetration of Africa in the digital economy. Indeed, after the failure of
traditional development strategies, the development potential of the African
continent depend less on its natural resources and its ability to create,
disseminate and use knowledge well. In addition, the diffusion of new
technologies of information and communication and the development of a
digital economy are to give substance to this hypothesis in the African context.
Hence the need to move to another development model that provides a more
efficient mechanism of growth through measures on the overall economy, and
those enhancing the overall productivity of the determinants of the economy
namely: technical progress, education, innovation and continuous learning,
generalization of ICT.
Condition of the use of ICT in Africa
During the past decade, the ICT market has experienced extraordinary
development in Africa through:
• Changes in the number of mobile linen
• The evolution of mobile internet access
In 2011, Africa had 140 million Internet users, representing a penetration rate
of 13.5 Internet. Which the continent is still considered as an example of the
real North-South digital divide. In this situation, joins the very remarkable subregional disparities, as countries of North Africa, Nigeria and South Africa
share almost all Internet users. By themselves, Nigerians represent 38% of the
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total number of new users in the last ten years. But the startling emergence of
mobile telephony on the continent challenges these findings.

Figure 1: Internet penetration rates in the world by geographical region in 2012

Figure 2: Percentage change in the number of mobile lines between 2000 and 2012

Between 2000 and 2012, sub-Saharan Africa became the main mobile phone
market with the highest growth in the world is 44%. Comes in second position,
North Africa with a growth of 41%.
Figure 3: Evolution of the use of mobile Internet
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Access to mobile internet has significantly developed in Africa. Its share of total
Internet traffic has increased from 6% in 2010 to 15% in 2012, ie an increase of
150%.

Figure 4: The use of mobile Internet by main countries of sub-Saharan Africa
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Connection to social networks is one of the main uses of the Internet in SubSaharan Africa (Facebook remains the most visited country in the African
continent with about 50 million registered users web site).
M-Health
Mobile health can help to save money and to provide health care more
efficiently by taking advantage of relatively limited resources escorts more effort
focusing on disease prevention and promotion of healthy lifestyles. Based on
the evaluation of interventions in the field using mobile healthcare applications,
the report of the World Bank on ICT in Africa, draws key conclusions on the
ways and means by which the m health can be implemented in the best possible
way to meet the needs of people in the developing world and identify obstacles
to doing so. Some specific characteristics of the sector of health care are
examined to identify the implications for medical applications in areas such as
privacy and confidentiality of patients, provision of health care by the public
and private sectors, and that it takes to report emergencies or crisis in real time.
Systems of modern health care have reached a point of no return: consumers
assume a greater share of responsibility in the management of their health care
choices. Indeed, "mobile phones can improve the effectiveness and reach of health programs.
In many countries, health care is one of the largest public budget expenditures. Information
systems, which track the delivery of services, establish accounts and manage patients for best
results in terms of health, and can produce major efficiency gains. HealthNet Voxiva system,
for example, using mobile as an interface, allows the management of drug stocks, and
HealthWatch system supports programs monitoring the use of medicines by patients. These
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systems have been deployed in India, Peru and Rwanda. SIMpill deployed in South Africa,
uses mobile phone technology to ensure that patients take their medication on time and notify
health professionals if a patient does not seem to take his medication as prescribed”. In this
regard, mobile phones could help change the center of decision making, passing
government and health institutions to individual patients. There is talk of health
-M and it is a new concept which means: "the activities, services and health-related
systems, performed remotely using ICT."

Figure 5: m-Health Ecosystem

Source: Qian and al. 2012.
This new access to health services vision is primarily five objectives:
• Improved quality of care
• Improved access to medical care area desertification
• Housekeepers and quick return home in conditions of quality and safety
for optimal monitoring in a familiar environment
• Reduction in hospitalization costs
• Training professionals
The fundamental problem that arises in m-health, however, is the establishment
of viable business models that can be replicated and larger scale. To solve this
problem, it may be appropriate to begin by clearly define the roles of providers
of public health and private providers in the health sector (Figure 6). Another
important challenge relates to the effectiveness of monitoring and evaluation of
mobile devices in the health sector when pilot programs continue to proliferate.

Conclusion
At the end of this article we have tried to explore the concept of digital divide
and provide elements for its measurement. It shows that despite the effort to
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try to develop indicators to measure the concept of digital divide remains
difficult to measure. Three indices were exposed: the Digital Access Index, Info
- State and the Digital Opportunity Index. Indeed, despite the shortcomings of
these indices to measure inequalities that may exist between countries, regions
and populations ICT they can give an idea on the issue of access, dissemination
and adoption of ICT among South and the North. In this perspective, several
statistics are convened at the demonstration table to show the difficulties in
penetration of ICT usage rates, etc. The conclusion is unequivocal since most
African countries recorded delays in the adoption and diffusion of ICT.
Indeed, the adoption of ICT and its use allows increased productivity. The
accumulation of inequalities between the continent and other parts of the world
is widening the digital divide and handicap the development of the continent.
The use of ICT in the education or health would solve a number of problems
facing the continent. The example of M - health is an illustrative example of the
contribution of ICT for innovative development solutions.
Similarly, this digital fracture is accompanied by cognitive fracture that can be
observed in cases of research in the field of health. Indeed, through the
mobilization of the results of a McKinsey study on diseases affecting the
continent, we note that research networks are rather in the North. This
situation is not favorable for a large number of African countries since the drug
research and research on diseases of the poor lack e hinders human
development in Africa.
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Abstract: Telco operators produce large databases containing customer,
network and ICT services information. These existing Telco "Big Data" may be
particularly useful in the case of developing countries, where the lack of
economic and social statistics can be critical. This is illustrated first by D4D, the
first major open data challenge based on mobile phone calls datasets collected
in Ivory Coast. Next, a deeper datamining analysis of the phone activity shows
the link between human communication and the economic and social trades of
the country. These results show the many dimensions in which Telco Big Data
can be exploited to create new services to address the needs of the population
and contribute to the social and economic development of emerging countries.

Introduction
The digitization of our exchanges, communications and transactions generates a
huge amount of data, making us entering in the “Big Data” era. As an example,
every minute on average 350 000 tweets and 15 million SMS messages are sent
worldwide. By 2020 the world will generate 50 times more amount of data. This
leads to many questions including a key one about how to leverage this data
resource. The volume and the variety of data raise new technical challenges
regarding the storage infrastructure, the processing tools and the visualisation
aids. Population is concerned by privacy protection and governments are
establishing laws to that end. Paradoxically, the demand for transparency in
public agencies and collaboration in private companies is growing, clearing the
path to Open Data policies.
Telco operators produce large databases containing customer, network and ICT
services information. These existing data may be particularly useful in the case
of developing countries, where the lack of economic and social statistics can be
critical. For example, the Call Detail Records (CDR) contain rich sociological
information which may be positively exploited to create new innovative services
tailored for the population needs, contributing in that way to the development
of the economic, health and education sectors.
This paper aims at presenting the Telco Big Data opportunities for the
developing countries. At first, Section 2 reminds the Big Data definitions. in
African countries. Then, in Section 3, we present practical applications derived
from the Orange “Data for Development” (D4D) challenge completed in 2013.
Section 4 presents a deeper datamining analysis of the phone activity in Ivory
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Coast and the link with the economic and social trades of the country. The fifth
Section discusses the stakes and issues when implementing a “Big Data” chain.
Section 6 concludes this paper.

Big Data definition, opportunities and stakes
Big Data is used to describe massive volume of structured or unstructured data
too large and complex to be processed with traditional database techniques. A
research paper, published by Gartner (former META Group) in 2001 [1],
defined the Big Data challenges by “3Vs”
- Volume: the amount data generated and collected is so large that
conventional data management systems are inoperable. IBM predicts
that 40 zettabytes- 43 trillion gigabytes- of data will be created in 2020,
an increase of 300 times from 2005; and that 2,5 quintillion bytes- 2,3
trillion gigabytes- of data are created each day [2]
- Variety: there is a diversity of data sources, including different types
(text, image, audio, video…) and more generally unstructured data,
- Velocity: new technologies are developed to enable near real time
processing, taking thereby the maximum benefit from the information
contained in the data
The data processing chain includes several steps, as represented in Figure 1:
- Collection: this step needs dedicated probes or tools well located in the
network
- Storage: this requires large and secured data warehouse
- Processing: this is a preparation phase to clean, to anonymise and to
convert the data (for example to aggregate) in order to make it usable
- Mining: this needs advanced datamining tools
- Visualisation is also a structural phase resulting in a high activity on the
development of appropriate tools
- Analysis: this is the last step of the chain, before the implementation of
the service or application.

Figure 1 Data processing chain

The exploitation of Big Data is made possible thanks to recent technologies
development:
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-

Storage (NoSQL database, cloud computing….)
Data processing (Hadoop, MapReduce…)
Data mining

Big data is commonly seen as an opportunity for business to develop its
commercial activity by creating new services, and to reduce the production
costs by improving the operational processes. For example, the advantages of
Big Data for Telcos concern the following domains:
- improve customer experience and reduce churn,
- optimise the network resources (eg infrastructure planification),
- develop new services, tailored to the customer needs.
However, Big Data is not free of criticism. The first fear concerns the invasion
of privacy of individuals. This is countered by the development of national or
regional laws on data privacy. These regulatory obligations imply the
implementation of robust anonymization algorithms, secured storage
datacenters and safe data access.
Big Data also includes methodological and conceptual issues related to the
amount of additional information generated [12], [12], which may be aggravated
in the case of developing countries because of lacking technological
infrastructure and economic and human resource scarcity [13]. But as Martin
Hilbert concludes in [13], “Big Data Analysis can be an important tool to contribute to
our understanding of and improve our contributions to manifold development challenges”.

Mobile Phone Big Data for developing countries
From its daily activity, a Telco operator naturally stores massive volume of data.
These data are generated from principally three sources:
- Networks
- Service platforms
- Customers database
While the two first points are specific to each enterprise, Telco data could
contribute to develop services of third-parties partners, in several sectors. That
is because Telco data contain geo-positioning information, time stamped and
coupled with the services used (websites visited, apps, etc…) by the consumers.
In particular, the use of mobile phones generates Call Detail Records (CDRs)
containing information about the end-point antenna station, the date, time and
duration of the call. Originally, this data is needed for billing purpose but it can
also be analysed to extrapolate information about social or economic
relationships between individuals.
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In developing countries, data repositories are disparate. Not all countries have
equal means to collect, process and open their statistics. This generates a real
need for “fresh” and actualised sources of data.
On the other hand, Telco data is growing exponentially because of the boom of
ICT services: According to GSMA [3], there were 814 million of SIM cards in
Africa at the end of Q3 2013 and 382 million mobile customers, representing
an annual growth rate of 10,.6%. These figures reflect that most users have
multiple SIM cards (i.e. 2 SIM cards on average) to benefit for the cheapest
fares. It means also that currently one in three of the African population uses a
mobile. Meanwhile, the situation varies greatly from one country to another.
For example, the number of mobile SIM cards in Senegal is 13 million in Q3
2013 (near one SIM per habitant) and has increased by 20% in one year [4].
Telco Big Data exist; they are updated daily and they contain intrinsically rich
sociological, geographic and economic information. Thus, Telco Big Data can
positively contribute to the economic and social development of developing
countries by enabling the creation of innovative services tailored for population
needs.
Many researchers are now analysing the potentials of mobile phone data in
emerging countries: see for example Joshua Blumenstock’s work [5]. Recently,
Global Pulse published an exhaustive paper on how analysis of Call Detail
Records (CDRs) can provide valuable information for humanitarian and
development purposes [6]. The MIT Technology review also shows how
information from simple cell phones can provide surprising insights into how
people move about and behave [7]. Knowledge of typical behaviours of mobile
phone users can be very useful to identify early signs of epidemics, to react in
times of crisis, to measure the threat and the resulting impact of drought and
optimise the usage of certain infrastructures etc...An illustration is given by
researchers who have analysed call-data records from subscribers in Kenya to
understand malaria transmission within the country and design better strategies
for its elimination [8] In another application domain, a recent article shows the
use of mobile phone data to study the structure of a city [9]. Many other
applications have been found during the Challenge D4D described in next
section.

Orange D4D Challenge
In 2012, Orange launched an original challenge named “Data for
Development” - D4D [10]- targeted at research teams around the world. The
objective was to provide four datasets of anonymous call patterns of Orange’s
Ivory Coast subsidiary to be used to address development issues in novel ways.
The data sets were based on anonymous Call Detail Records (CDR), covering
the months of December 2011 to April 2012. The CDR files contain the
following information about the calls recorded:
- Name of the transmitting antenna
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- Name of the receiver antenna
- Timestamp of the calls
More than 260 requests for participation arrived from research teams all over
the world and 83 high quality scientific papers were at least submitted.
The variety of projects that have been submitted is a testimony to the many use
of mobile communication data and to the diversity of the expertise used to
answer to the challenge.
On the algorithmic dimension, a few directions were investigated in the papers:
• how to cross and correlate several sources of data,
• datamining algorithms,
• visualisation,
• Improving privacy and anonymisation.
Then, several applications were studied by the researchers:
• Health improvement: Correlating mobility analysis with information on
spread of diseases (HIV/AIDS, malaria, cholera, meningitis…) allows
defining much better models for anticipating the spread of diseases.
Once an epidemy starts it could help by informing people and deploying
medical resources in more optimized ways.
• Economic Indicators: correlating calling and mobility patterns with
economical activities (international price of cocoa or beans or rice…)
has shown that there are indeed some levels of correlation. This in turn
could be used to develop novel economic indicators to better manage an
industrial sector.
• City and transport planning: measuring people's traveling behaviour
from their cellphone activity can help city authorities to design
infrastructure and public spaces, and to reduce congestion.
• Population statistics: correlating mobile information with poverty index
or GDP development index provides new means to create maps of
poverty at a more granular level, and could help to orient development
actions and aid programs to the region’s most in need. The number of
phone calls can also give some indication about the population
demographics, between two census.
• Communities understanding: analyzing social ties is a classic of network
analysis, and enables to re-create groups of people with various levels of
social ties. This in turn can be used to analyse and better interprets
economic development.
• Tourism and events analysis: attendance at special events and
understanding where attendees came from, and the routes that they took
to and from the event can help to get better organized, and develop the
economic impacts of these events.
• Emergency response, Alerting & Preventing: Anonymised cellphone
activity data can be used to (i) reveal where people went after an
emergency; and (ii) help emergency responders guide the distribution of
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aid to the affected population. Unusual call patterns and mobility under
a selection of antenna may also help improve the security of population
by alerting authorities, and the reaction time to send aid locally to the
affected populations.
• Telco infrastructure planning: obviously the number of calls per antenna
can be used to measure the network load and to plan the network
capacity growth.

Figure 2 Application domains investigated during the challenge D4D

An Evaluation Committee composed of senior members from reference
institutions (Ivory Coast University, Global Pulse (U.N.), GSMA, MIT, Orange
R&D, UCL, World Economic Forum) evaluated the results according to social,
economic, and environmental criteria, and announced the results during a
special session of the NetMob 2013 Conference. Four prizes were awarded.
• First prize, for the best project on scientific and development aspects:
“Exploiting Cellular Data for Disease Containment and Information
Campaigns Strategies in Country-Wide Epidemics” [14]
• Best development insight, for the most "practical" project, addressing a
significant question with a real potential for application in the field:
“AllAboard: a system for exploring urban mobility and optimizing
public transport using cellphone data” [15]
• Best scientific, for a project proposing an innovative methodology, a
new question addressed and relevant original findings: “Analyzing social
divisions using cell phone data” [16]
• Best visualization, for the cleanest and most appealing visual
representation: “Exploration and Analysis of Massive Mobile Phone
Data: A Layered Visual Analytics approach” [17]
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Analysis of mobile activity in Ivory Coast
The datasets used for the Challenge D4D are exploited to analyze deeply the
mobile radio trade in Ivory Coast. The objective is to show how the mobile call
patterns reflect the administrative, sociological and economic relation between
the populations of a country.
The analysis is based on a “co-clustering datamining method” described in [18]
and implemented in the Khiops© tool [19]. This kind of analysis method is able
to detect highly informative patterns by the mean of hierarchical coclustering
models, suitable for the task of explanatory analysis.
Figure 3 shows the 20 clusters determined by the datamining tool and projected
onto a country map . Each antenna is represented by a point on the map and
each point is coloured according to its cluster membership. One first remark is
that antennas of the same cluster are in general co-located in a same
geographical area (non isolated point). These “calling areas” fit roughly the
administrative subdivisions of the country, with the exception of the city of
Abidjan which is mapped by four clusters. This division in four “calling areas”
is highly correlated with the social geography of the city. The city center
represented by the “pink-coloured” cluster is characterised by a strong mobile
traffic as it produces almost 18 % of the total mobile traffic of the country.
This central area of Abidjan covers three main districts: Plateau (a central
business district), Adjamé (a shopping area and a rail and road hub) and Cocody
(an embassy district, University and upper-class residential areas). The “bluecoloured” and “grey-coloured” clusters cover the north and west districts of
Abobo and Yopougon respectively. These are lower-class residential areas. The
southern suburbs of Kumasi, Marcory and Port -Bouet are grouped within the
same “green-coloured” cluster. These are port and residential areas. It can also
be noticed that the Treichville area is covered by two different clusters: the
north, known for its nightlife, is attached to the central cluster while the
southern part, a port area, is attached the adjoining cluster of Kumassi.
Figure 4 shows the mobile traffic density between the clusters. To get detailed
information, the number of clusters is increased to 355. Bouaké, Man and San
Pedro are influential economic cities, focusing the regional mobile
communications. It is also interesting to notice that Bouaké has a larger sphere
of influence (from the mobile traffic perspective) than the administrative capital
Yamoussoukro. The last one is a new town, about two times less populated
than Bouake, with a growing economic activity.
A zoom on Abidjan shows that the main mobile traffic ”roads” within the
town. Communications are in general concentrated inside a district (see for
example Yopougon in the west side and Kumasi in the south side). There is
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also more traffic between the districts Plateau and Cocody, probably because of
their economic activity as mentioned before. The northern working-class
district Abobo communicates intensively with the central districts, but not
excessively with Yopougon (despite its same socioeconomic profile),
highlighting once again the correlation between the mobile call patterns and the
economic activity.

Figure 3 Cartography of 20 ”mobile traffic” clusters
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Figure 4 Unexpected Inter-cluster mobile traffic
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The next analysis examines the distribution of traffic by day of the week, day
time and location of emission. Four typical clusters emerge. They are
represented in
Figure 5. To make it understandable, the clusters were named according to their
geographical characteristic. Cluster (a) is characterized by an intensive phone
activity from Monday to Friday and from 8 am to 5 pm. This cluster is
exclusively located in the district Plateau in Abidjan which is a business area.
Cluster (b) is also active in Saturday and is located in several cities or economic
hubs in Ivory Coast. Cluster (c) is representative of a phone activity during
night, or all the day during the week-end. This kind of cluster is rather located
in residential areas. Lastly, the cluster (d) is spread throughout the countryside.
In this case, the phone activity is more intense in the morning, between 5 am
and 9 am, and in the early evening between 5 pm and 8 pm.

(a) Le Plateau (CBD)

(b)Activity areas

c) Urban residential areas

(d) Countryside

Figure 5 Four calendarclusters of the phone over activity (red) and deficit
(blue)

235

Stakes and Issues
The process of Big Data leads to cope with several issues, at each stage of the
chain (Figure 1).
• The data collection requires robust and efficient probes and tools to get
high quality data files;
• Large data warehouse will have to be deployed in the merging countries
to store the massive growing data;
• Each field of the data processing (treatment, mining, visualisation) needs
to program complex algorithm;
• Finally, the transformation of this Big Data "oil" into useful and valueadded services needs new “data scientist” skills gathering several
expertise (analytics, soft-developers, business...).
Moreover, the protection of users’ privacy according to the local regulatory
requirements needs to develop proven anonymisation algorithm.
Another main challenge for all data owner organization is the ability and the
will to open its data. Implementing “Big Data” need to deploy or upgrade the
existing chain with efficient and improved tools, infrastructures and algorithms.
The related investments have to be balanced with the expected valorization.
Questions will arise related to normalizing the data format and providing a data
API to the Business Clients.

Conclusion
The challenge D4D [10] was the first major open data challenge based on
mobile phone calls datasets collected in a developing country. It has helped to
identify practical social and economic development opportunities in the domain
of health, urbanism, transport, demographics... A deeper analysis of the phone
activity in Ivory Coast shows the link between human communication and the
economic and social trades of a country.
These results show the many dimensions in which Telco Big Data can be
exploited to create new services to address the needs of the population and
contribute to the social and economic development of emerging countries.
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Abstract: Machine-to-machine (M2M) networks is one of the major assets of
smart cities and the internet of Things (IoT). Such networks are evolving fastly
due to Information Technologies (IT) and evolved telecommunication
networks (GSM, 3G, LTE) [9]. Business applications based on sensor networks
are commercially available for a long time. In Africa M2M solutions remain
expensive and mainly used by international companies for infrastructure
monitoring. Thanks to a good GSM coverage and new IT assets, small and agile
M2M solutions could be a leverage for development and new businesses in
Africa. This paper deals with the description of a complete low-cost opensource sensor network solution from the sensor to its associated SOA core
framework.

Introduction
M2M systems become more and more popular and industrial solutions cover
lot of vertical markets (health, transport...). M2M plays a key role for smart
cities of Internet of Things innovation area fields [1]. The 2011 Mason analysis
indicated a quick massification of M2M enabled devices with up to 2,1 Billion
connected things worldwide in 2020 [2].

Fig 1: Commercial and consumer M2M device connections by industry sector,
worldwide, 2020 src: Analysys Mason, 2011
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M2M solutions for Africa
”M2M in Africa: A matter of life and death” [3] was published by Telefónica in
2012. This article described how the M2M system developed by Sequoia
Technology reduced from 40% the risk of HIV transmission from pregnant
women to their babies in Mozambique. N.Lidington, managing director of
Sequoia claimed that the challenge was to use the only mode of communication
you can reliably say is everywhere in Africa: the cellular network [4].
Sensonet
Sensonet has been designed for Africa to create and manage low cost
innovative sensor networks. It can be quickly and easily used for any
experimental studies as mentioned in the table below.
Use case
Water survey

Description

Probes & Sensors

A sensor network has been designed in An pressure and ultrasound
order to automatically retrieve the level of sensor measure regularly the
the water sources in Sahel in order to water level and reports major
optimize the path of nomadic farmers.
changes to Sensonet. The
probes is fully autonomous.

Solar
panel Schools in Niger have been equiped with The sensor measure that
monitoring
solar pannels. The maintenance is realized electric power is produced.
by a central entity located in the captial. The
sensor network check that the remote panels
are still working and alert if it is not the case.

Architecture
Overview
The probes collect information and send them to the sensor network backbone
by SMS. Probes may be part of the general network or a dedicated subnetwork. The SMS are managed by Sensonet Aggregated information are
available through a REST-Full API witch also permit to trigger actions on
probes. The overall architecture of the solution may be described as follow:
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Fig 2: Sensonet architecture

The Sensonet ”backbone” may monitor deployed probes. SMS, even if there is
no garantee of delivery, is a robust protocol suitable for sensor data collection.
Probes & sensors
One of the key element of the
architecture is the probe. It is
practically realized with an open
source micro controller arduino and
sensors. It may be described as
follow:
The internal architecture of probes
can be summarized as follow : 1) a
Probe
component,
managing
relations between the arduino and
Fig 3: Details on Sensonet probes
the backbone via SMS; 2) Sensors:
elements measuring physical data via physical sensors. Practically it is a sensor
connected to the arduino board; and 3) Power supply (battery and small solar
panels)
The probes are generic, it means that they may deal with any physical value an
arduino sensor may measure (e.g. temperature, light, weight, pressure, water
level..). This Arduino library is published under free licence and can be adapted.
The SMS based protocol specifications are also pubhiled as open source so it's
possible to develop libraries to integrate with Sensonet any other platform for
probes.
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The declaration of a probe is simple:
Probe myProbe("0000","12345","My demo probe", "DEMO",48.12, -1.62, 7, 8, 19200);
where: "0000" is the PIN code for the SIM card, 12345" your SMS Short code/MSISDN of your SMS backbone
solution, ”My demo probe" your probe name, DEMO": your network ID, 48.12, -1.62: your probe location in decimal
degrees (static declaration), 7,8: pin on arduino board to create SerialSoftware to manage GSM Shield, 19200 the baud
rate for SoftwareSerial

It is also possible to add a GPS extension in order to manage mobile probes. By
default all the probes are geo localized statically (initialization). Each data
collectd and stored in Sensonet is geolocalied and timestamped. The code of
the probes have been optimized for a better autonomy of the system as well to
minimalize SMS trafic. The probes can be fully autonomous thanks to a battery
and small solar pannels.
Backbone
The backbone is able to manage many different sensor networks
simultaenously. It has been implemented on a open source PHP Platform as a
Service called Emerginov [6]. This platform provides a simple SMS
management framework (originating and terminating SMS), web hosting and
data storage. The backbone includes REST web services in order to allow any
application to subscribe to any sensor networks. The backbone includes also a
visualisation tool to map the sensor networks on maps.
Finally an androïd application has been developped to complete the Sensonet
tooling and get a mobile application to manage the sensor networks.

Sensonet SOA framework
Description
Sensonet provides a REST-Full API to access and manage sensonet objects. It
supports xml and json format.
Content negotiation is based on usage of standard HTTP Header:
• Accept: define the format used to exchange data between client and
server. Acceptable values are application/xml or application/json.
• Content-Type (Optional) : to send parameters to API in url-encoded
format.
All the data defined in the object model may be accessed via the API –
Networks/Probes/Sensors/Event and EventSubscription objects.
The API also permit to trigger event on probes, e.g. trigger probe reboot.
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Event subscription
It is possible to subscribe to Events at different levels:
• Network level: all events related to all probe/sensors of a network
will be published
• Probe level: all events related to all sensors of a probe will be
published
Subscriptions are related to a subscriber (owner). So, for each subscription
resource (i.e web service call), the requester must authenticate. This identity is
provided as a HTTP Header called X_REMOTE_USER.

Conclusion
The Sensonet solution, an open innovation M2M toolbox, allows the creation
of simple sensor networks. The opportunities related to such networks are big
in many domains (health, transport, agriculture, urbanism,..). The agility,
simplicity, cost effective and open source nature of the solution could lead to a
large adoption by the maker communities and local entrepreneurs. It could thus
be a leverage for local development and be a simple way to study the
opportunity related to the Internet of Things also in Africa.
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Abstract: In Senegal, a large part of the population has no identity document
or is not recorded in the registers. Several factors may explain this: lack of
knowledge and difficulties in accessing civil registration services, lack of
confidence in these services and lack of organization of these services. Mobile
phones, whose use is spreading across Africa, could be a relevant solution to
facilitate the process of birth registration, especially in rural areas. In Senegal, a
team of researchers has developed and tested a solution to declare and register
births thanks to mobile phones (feature phones). The main objective was to
create a simple access tool for people with very little experience of ICTs.
Therefore, the singularity was the establishment of a process of co-design with
village chiefs and civil registrars who will be end users of the applications. This
paper aims to present this experimentation.

Introduction
In Senegal, it is indeed customary and religious law, and the French colonial law
that inspired the law that today regulates the status of people (marriage, death,
birth, legal identity). However, the presence of several normative systems has
led to the fact that many Senegalese are not recorded in the registers of civil
status. For a long time, this situation does not present real disadvantages as the
procedures that needed to have identity papers were few undertaken: low
mobility, low schooling beyond elementary courses, missions supported by
traditional and religious chiefs at the local level.
Today, the Senegalese travel more within the country and abroad; they are more
likely to go to college and university, and finally the formal salaried work that
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demands declarations to social security and tax authorities is developing. This is
why requests for official identity documents increase.
At the same time, the infrastructures for the issuance of identity documents are
mainly located in urban centres and many rural areas remain isolated and poorly
served in terms of public services.
In this context, the diffusion of ICT, especially mobile phones, and their uses
are opportunities to provide better access to public services. Confident of this,
companies in the sector work to offer innovative services and technologies.
However, the difficulties in developing digital tools are to make them accessible
to the greatest number and to facilitate their appropriation.
In this paper, we first describe the context of civil registration services in
Senegal and the situation of the dissemination of ICT in public services. After
that, we will present an initiative to develop a mobile phone application for the
registration of births. This experiment was conducted in the region of Kolda.

Civil status and birth registration in Senegal
The civil status in Senegal is governed by the law n° 72-61 of 12 June 1972
establishing the Family Code. By law, all births must be reported to the officer
of civil status within a month and fifteen days. The declarations may emanate
from the father or mother, parent or a close relative, the doctor, the midwife,
the matron or other person present at the birth. Beyond the period of one
month and fifteen days, the civil status officer may receive a late declaration
during the period of a year, starting from the birth, provided the person who
makes the registration produces a certificate from a doctor or a midwife or he
does attest birth by two witnesses. In the margin, the words "late registration
statement" is affixed. Beyond one year, the civil status officer may establish the
birth certificate as a decision justice.

The challenges of e-government in the case of the
administration of the civil registry
Since the late 1990s, the Senegalese government has engaged in a
modernization of the state for the improvement of governance and. This
approach relies in particular on the development of e-government whose
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mission was entrusted primarily to the Agency of State Information
Technology.
As part of the modernization policy of the great registers of the state, the
Delegation to the Computer was, in the 90s, started a project for the electronic
archiving of civil registration in Rufisque center, in particular to fight against
degradation of civil status resources. However, the generalization phase of the
project at the national level has not followed. Only the city of Dakar had
developed a similar project. In this context, the SAFEFOD (African Society for
Education and Training for Development), Senegalese NGO, working for the
development of good governance, has, for example, developed computer
applications to support local authorities in management of civil status. For
instance, it has designed a program for managing civil status to facilitate
recordkeeping and administration of civil status documents.
However, the problem of the computerization of the Senegalese civil status
remains unsolved even if it is a definite asset to improve the system. On the 541
centers for civil status, distributed on the territory, only 7 of 15 "considered
more or less functional" were equipped with computers in 2011. Thus, service
agents of civil status of the city of St. Louis, which has more than 200,000
inhabitants, fulfil their missions on large paper records and issue legal acts on
handwritten forms. This creates an often tedious task, when it needs to
identically reproduce the same act, and a lengthy waiting time for citizens came
to ask a copy of some act. As we shall see later, this mode is extremely
detrimental to the proper functioning of the service because it generates a delay
in the execution of tasks and errors are all the more possible.
Under these conditions, the challenges of projects to improve services civil
status are many and varied.
First, part of the Senegalese population has not been declared at the birth and
so has not legal identity documents. According to a report from the
Departments of Planning and Local Government and that of the economy and
finance, a little less than 75% of Senegalese children under 5 years were
registered in the civil registry in 2011. The causes of this are many:
1) Lack of knowledge of civil registration services:
Most of people ignore of the importance and usefulness of services, especially
in remote areas and in the absence of public services. They also ignore the
functioning and procedures: ex. Cost of procedures, roles of different
stakeholders (courts, village chiefs, civil status officer).
The staff itself is poorly trained and motivated and ignores the procedures. We
observed in the field that some of the officials had their jobs, not for their skills
3
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or experience but their allegiance to local potentates. Some consider their
position and the benefits that go with it as a reward for their political
commitment and not as a public service.
2) The lack of access to services of the civil registry may be geographic, economic, socio-cultural.
The remoteness and isolation, means no local service or authority to register the
notifications of birth. The main centres are located in the towns and district
while secondary centres are located in the main towns of rural community. This
administrative organization has the major drawback to ignore the difficulties
caused by the distance: some villages are completely landlocked and roads and
tracks are missing;
Illiteracy makes any administrative approach an obstacle course full of pitfalls.
According to data from the Senegalese National Agency of Statistics and
Demography, illiteracy affected 67% of women and 48% of men in 2006.
Furthermore, the official language of Senegal administration is French, which
learning takes place in public schools, attended by a part of the population and
not in the Koranic schools (daaras).
3) The lack of reliability, and therefore confidence, in the services of the civil registration is due
to various dysfunctions: Faintheartedness to face bureaucratic, intricate and slow
public services (manipulation of records and papers); Irregularities are found in
the issuance of copies of acts; corruption when the staff supplements its
income; opacity and ignorance of procedures: the operation of the service is
often away from the laws governing civil status; procedures are not harmonized
and there are no procedures manual; fraud and scandals. All of these
constraints has emerged what we call an ordinary corruption. That is to say that
people often completely unrelated to the service offering their services and
mediation, against payment, to move forward (or not) the issue. These practices
fully participate in the actual opacity experienced by citizens.
4) The low level of resources made available to services:
The available resources (material, financial, human, etc.) are in gap with the
needs of users and to ensure optimum working conditions for employees of the
registry office. That means that human resources are inadequate and poorly
adapted to the effective and efficient performance of the missions; also that
significant financial resources are generated by the registry office but deviated
largely from their destination namely funds communities.
There are many dysfunctions of the relationship between national, primary and
secondary services, means lack of coordination; and finally, problems in the
preservation of registers relating to the conditions of archiving had been
observed resulting damage or destruction of registers.
4
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A solution experimented in Senegal: Birth registration on
mobile phones
In 2011, Orange Labs was contacted by Aide & Action to collaboratively
research a solution to increase birth declarations in Senegal1. This NGO
focused on education already conducted awareness operations about necessity
of birth declaration. For Aide & Action, birth registration is an issue for
education because many children are unable to continue their studies without
identity documents: they cannot validate their first degree and so are forced to
stop their studies too early.
In parallel with the awareness efforts, the NGO wanted to experiment a
technical solution to facilitate birth declaration. This solution was expected to
provide benefits like:
o shorten the travel usually required to declare a birth
o shorten the delay : in Senegal, a birth must be declared within one
month and fifteen days, failing which the process becomes more
complex and parents have to pay for it, which discourages many
of them.

Kolda, the place of experiment
Kolda region is located in southern Senegal, in Casamance. The economic
situation of Kolda region is quite difficult: the majority of people living there is
extremely poor. This situation is due and aggravated by the crisis in Casamance
(“insecurity”), the isolation, the lack of socio-economic infrastructures and the
low revenues of population based essentially on agriculture. In this region, birth
declaration rate is also lower than in other regions of Senegal. According to the
observations made by Aide & Action, only 1% of births are declared in the
normal delay of one month and fifteen days. The Demographic and Health
Survey conducted in Senegal in 2010 and 2011 shows that in Kolda region,
only 56,6% of children under the age of five have been declared (against 74,6%
in average in Senegal).

1

Other solutions of birth registration via mobile technology have been designed and tested at the
same period (eg Uganda and Liberia). However, the available information and the progress of work
have not allowed to estimate their scope and to make a comparison of these different solutions.
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A solution on mobile phones
The choice of mobile technology was almost immediate given the low
equipment rate in computers and fixed lines. According to GSMA (Groupe
Speciale Mobile Association), in Sub-Saharan Africa in 2010, there were 28
mobile connections for each fixed line subscription2. In contrast, the mobile
phone is widespread (in Senegal, 76,84% penetration rate, at the end of 2011,
according to telecom regulator ARTP3), even in rural areas, and the network
coverage, at least in areas chosen for the experimentation was good (at least
GPRS4 network available)5.
To limit the costs, it was essential that the technical solution works on feature
phones6. Orange was already able to provide a technical platform, Orange
Widgets, developed to run light mobile applications - called “widgets” - on
mobile phones with low capacities. In addition, the volume of data exchanged
to run these applications is also limited, requiring not more than a GPRS
network. Orange Labs still had to:
o develop the mobile applications to declare a birth and register it
o set up the database
o and develop a Website to enable the administrative court to
consult the births registered.
The village chiefs will be responsible to declare the births on mobile phones.
Civil registrars will also be involved: they will be equipped with mobile phones
to consult birth declarations concerning their center, report them on registers
and add a registration number.
After numerous exchanges with Aide&Action who acted as an intermediary
between Orange Labs and people in the field, a first version of storyboard of
the service has been designed. The process and data to be collected for birth
registration were also validated by Senegalese authorities for civil state (Kolda
Regional Court).
The general principle of the service is described in the following figure:

2

Source: “Sub-Saharan Africa Mobile Observatory 2012”, prepared by Deloitte and GSMA, 13
November 2012

3

ARTP: Autorité de Régulation des Télécommunications et des Postes

4

GPRS: General Packet Radio Service

5

In case of network coverage problems, solutions such as temporary storage on mobile phones
could have been implemented
6

The mobile phone chosen for the experimentation is Nokia C1 (~30$)
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Figure 1: general principle of Birth Registration
      

    



   



  
 
 

   

     
   
  
  

         
       
        
            



Three applications had to be developed:
o The main application, for village chiefs: a mobile form to fill in the
information needed to register a birth
o One application for civil registrars so that they can consult for
each birth regarding their area, the information sent by the village
chief. They can then report this information on the paper register
and affect a registration number to the birth, which they send
through the application. This number will then be associated to
the birth in the database
o One application for both village chiefs and civil registrars: to
consult all the birth declarations regarding their area. Through this
application village chiefs can consult the registration number
affected by the civil registrars to a birth. With this number,
parents can then request a paper copy of the declaration when
they want.
From a purely technical view, the solution was found.
The real challenge laid rather in the usability of the service: how to convince
and help people who are novice in the use of ICTs to use a mobile application?
And beyond, the issue is also to convince village chiefs, who are not
administrative people to appropriate formal and constraint administrative
procedure and language.
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Service design: en essential involvement of users
Before any development begun, two service designers from Orange Labs went
to Dakar, to meet two village chiefs and one civil registrar. The original purpose
of this meeting was to submit the first “paper version” of the service to future
users, to collect their suggestions and adapt the service to make it more easy to
use for future users.
Generally village chiefs are older than the average people from their village, as it
is a function that cannot be accessed without some experience. Some of them
are illiterate but as village chiefs they can benefit from the help of literate
people in the village for any action requiring reading or writing skills.
All future users of the service, met during the design step, already had a mobile
phone they used primarily to make calls and also to send and receive SMS. One
of the village chiefs did not speak French and, as mentioned above, was
regularly helped to send SMS or read them. But using mobile applications was
not in their habits.
For this work session with future users, service designers relied on:
o A mobile phone similar to Nokia C1 which would be used during
the experimentation, with mobile widgets installed on it
o A document describing the general principle of the service
o A storyboard document showing the future screens of the service
as proposed by Orange Labs
This meeting with future users of birth registration service was also an
opportunity to start training these users. They discovered and handled mobile
applications already developed on Orange Widgets platform (information
widgets, games …): how to use the soft keys, how to get to the application,
how to navigate into the application, how to close the application, etc. They
were also explained the general principle of the service (see figure 1) with the
three applications involved. Thereafter, the NGO was responsible for training
other users but the support of these early users was valuable because they
played the role of referees and actively participated in the training of their
colleagues. A kind of viral training system was established, with users training
and helping other users.
Then, the co-design step really began with the presentation to future users of
the storyboard detailing the screens of the service as primarily designed by
Orange Labs.
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Regarding the particular case of birth registration, the content of the service
itself was quite constrained by the obligation to comply the administrative
procedures. So, to encourage the appropriation of the service by users, the only
element which can be adapted was the User Interface (symbols, labels,
information visualisations).
This step is particularly important because, as already mentioned, the future
users of the service, although almost all of them already own a mobile phone,
only had basic use of it. In addition, ICT services on mobile and computer have
generally been designed by and for Westerners, often based on references from
the world of business: symbols, vocabulary, hierarchical menus, etc. In Africa
more than anywhere else, with lots of people who have never been in touch
with technological tools, many people do not have the same references.
Therefore, it is essential to adapt the user interfaces of services as much as
possible.
Some examples of suggestions of future users, applied in the design of services
are illustrated in figure 2.
Figure 2: screenshots of Birth Registration service

   
     
  

  
 
 

   
   
   

On the first screenshot, the symbol drawn by village chiefs represents the
traditional hat worn by these chiefs. Originally, the symbol used to represent
this application for village chiefs to declare the births was a baby. But village
chiefs asked service designers to use this symbol, a Peul hat, very representative
of this ethnic group, a minority group in Senegal but a majority group in the
region of Kolda. According to village chiefs this symbol would be better
understood and better identified by their peers. We also analyze this as a
manner to appropriate the service.
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On the second screenshot, the term “validate” created confusion among future
users, they didn’t understand it in this context. This is a typical example of a
reference from the business world, usual for Westerners but judged too
complex by village chiefs and civil registrar who were not sure to fully
understand the mining. They recommended to use a simpler label, “ok”, more
reassuring because there was no doubt on an hidden meaning.
These first two examples show that to appropriate the service, village chiefs
wanted the application to reflect their image, with their own vocabulary and
traditional symbol.
But the third example is a bit different. On this screenshot, originally only a text
message was displayed to indicate to the users that the declaration was
successfully done and transmitted to civil registrars. Service designers asked
village chiefs and civil registrar what would be the most appropriate symbol to
add on this screen, to clarify and reassure users. They chose a green light,
similar to traffic light, which is quite far from the traditions but their own way
to formalize the information.
This first step of work with users has improved the service but other
improvements were made to the service after the experimentation phase.

A continuous improvement of the service, thanks to users’ feedback
The experimentation phase lasted 2 months at the end of 2011. 22 villages from
Dioulacolon and Guire Yero Bocar rural communities, 3 areas of Kolda town
and 3 registration centres were involved in the project. 133 births were declared
on mobile7 during the test period (5th of September to 20th of November
2011): 100% of children born in the villages chosen for the experimentation
were declared.
New meetings with users of the service were held at the end of the test phase.
Many suggestions for improvement have emerged of the interviews.
One of them concerns the presentation of information. At the end of the
declaration process, a summary of the information entered in the application
was presented to village chiefs before final validation. Users have judged it fairly
readable in its current form, namely a consolidated text. Service designers

7

During the test period, birth registrations were made both through mobile and following the usual
process
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proposed to vocalize this summary but this proposal was, surprisingly for us,
rejected by village chiefs: they felt uncomfortable and ineffective listening to a
long text, often in a noisy environment. It should also be noted that the French,
which is the language used for administrative procedures, is not spoken by all
users of the service or at least is not their maternal language. They preferred
another textual presentation but more like a form, underlying the most
important information (see figure 3 below). Once again, this is a clear manner
to appropriate the administrative speech, not the technology, by simplifying it
and highlighting the essential information.
Figure 3: screenshots of Birth Registration service
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Other improvements can be made to the service in order to further improve its
accessibility. For example, the possibility to choose a local language, suggested
by some participants in the experimentation, may facilitate use by a larger
number of people. .

Conclusion
According to the United Nations Public Administration Network (UNPAN)
the development of e-government in Africa, despite a slight increase, is still
lagging behind compared to world average8.
Factors mentioned to explain this situation are primarily poor infrastructure
(electricity, telecom network) but the reluctance of governments is also
questioned: the digitization of administration is widely perceived as an
interference phenomenon for work habits and well established procedures. So
8

Source: Economist Intelligence Unit, “E-government in Africa”
http://unpan1.un.org/intradoc/groups/public/documents/un-dpadm/unpan050224.pdf
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there is not much pressure from the top for the development of e-government
services in Africa. Some analysts believe that this development will come
through mobile, so in the form of m-government services. The appetite of
users for these services is then crucial and their integration in the design process
is a key success factor for the use and the appropriation of m-government
services.
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Abstract: Field-level workers (FLWs) deliver outreach services in remote communities.
For example, community health workers (CHWs) visit pregnant women or agricultural
extension workers provide support to farmers groups. An increasing number of
development organizations are turning to mobile platforms to develop job aids for
FLWs. These groups are often unprepared for the change management process that
comes as part of the switch to technology. In spite of the diversity of projects that use
CommCare, the lessons we learned from the design process can be applicable to other
mobile platforms. Efficiencies gained from the mobile tool go beyond the frontline users
and can reach the supervisory and program management levels, in retrospect, achieving
systems-level improvements as well. Drawing from this experience, we present a simple
design framework for thinking about the tools and associated processes for effectively
integrating mobile tools in a field program.

Introduction
Challenges for Field Level Workers Programs
Community outreach programs target underserved communities through field level
workers (FLWs). Often selected from their own communities, FLWs are responsible for
making routine visits to households, counsel and collect data. Lack of proximity to their
beneficiaries and infrastructure challenges create barriers for outreach. FLWs experience
difficulties in managing large numbers of beneficiaries, prioritizing activities and
providing targeted counseling. Such challenges lead to poor quality of service. Moreover,
little or no access to timely data from the field lowers visibility into the overall program.
Administrators lack tools and information to make evidence-based decisions for
programs. To address these gaps, many organizations have begun to turn to mobile
technology.
CommCare: A Mobile Job Aid for FLWs
CommCare is an open source case management tool that runs on mobile phones [1].
Developed by Dimagi, a mobile technology firm [2], CommCare is used worldwide by
upwards of 2000 FLWs across 30 countries. The mobile platform is used for data
collection, case management and decision-making support (Figure 1). The accompanying
web tools, allow program managers to view reports about FLW performance and
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download data collected in the application. Dimagi has designed and implemented
hundreds of applications for FLW programs namely in health, agriculture and is
beginning to explore new sectors like education. Much has been written about
CommCare in previous literature [3][4][5][6]. In this paper, we present a simple design
framework for mobile job aids that the takes into consideration programmatic, personnel
and process elements of field programs.

Figure 1 A CommCare application for pregnancy care. From left to right,
the application consists of modules, case list, case reports, and forms.

Mapping Program Processes to Technical Features
Framework
This framework facilitates the transference of programmatic processes to technical
features supported in CommCare (Table 1) but can be applicable to other mobile
platforms. Common FLW activities include: collecting data about beneficiaries, making
home visits, facilitating counseling. Typical CommCare features matching these activities
are: forms, case lists, case summaries and media facilitated counseling. The framework
consists of key questions that essentially guide an organization to define their project
objectives, FLW personas, and basic program workflows. In practice, the framework is
followed by completing sequential worksheets [7].
Table 1 Framework for Mapping Key Program Processes to CommCare Features
Processes
Program
Objectives

Personas

Program
Workflows

Programmatic Questions

1. What programmatic challenges does the
organization want to improve with the mobile tool?

Technical Features
Multiple

2.

Describe the age group, education level and literacy
of the FLWs?

Use of multimedia, Local language
input and displays, Login systems

3.

What training has been provided to FLWs on
protocols to be included in application?

Questions, Instructional prompts

4.

What challenges do the FLWs face in carrying out
their work?

Length of surveys, Use of multimedia;

5.

How many beneficiaries does FLW follow-up with?

Modules, Case list display (searching,
sorting), Case summary display,
Device type

6.

How do FLWs manage and prioritize their activities?

Case list display (late flags, scheduler),
SMS reminders

7.

What are the critical indicators for data collection
and for program monitoring and evaluation (M&E)?

Questions
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8.

What major activities are carried out by the FLW?

Forms

9.

What actions or behaviors are beneficiaries
expected to take?

Questions (i.e. for follow up), Cases
summary (i.e. shows history)

10. What supervision support is provided to FLWs?
11. What are the expectations for M&E?

CommCareHQ FLW performance
reports, CommCareHQ data exports

Program Objectives
Applications can be designed differently to serve different objectives. DeRenzi et al
describe that mobile interventions can strengthen health systems at multiple levels [8].
The organization should begin by identifying priorities and goals, expected outputs at all
levels and for all stakeholders. Figure 2 shows the results of a baseline survey of 34
organizations in India piloting CommCare in 2013. Over 80% of these programs had
more than three objectives, demonstrating the diversity of reasons why organizations go
mobile.
FLW Personas
In the transition to mobile, the FLW should always be at the center of the design.
Persons are a recommended methodology in product development [9]. There are
challenges when tools are designed by decision makers disconnected from field realities.
Figure 3 shows screenshots of an application that was modified based on user feedback.
In this application, checklists and counseling messages were separated. The end users
should be familiarized with the protocols prior to implementing the mobile tool.
Recommendations for using multimedia in mobile applications are often dependent on
the FLW’s literacy, education and training backgrounds [10]. An effort should be made to
understand the FLW’s motivations and challenges in order to design a system that truly
takes into account their interests.
Mapping Program Workflows
Going beyond the mobile tool, the design framework engages organizations on important
issues related to program monitoring, feedback loops, evidence based decision making,
and organizational management. This process often highlights programmatic gaps
obscured by the paper-based system. A common realization is the amount of redundancy
in existing processes. Ultimately, beyond the development of an application,
unanticipated efficiencies are also achieved at a programmatic level.
Program workflows comprise activities and communication sequences between the
beneficiaries, FLWs, supervisors and program managers. A mobile system creates direct
visibility and accountability in the work of each stakeholder at each level of the program
hierarchy. In the field, FLWs use the mobile application as a guide for all components of
their work; in the office, supervisors monitor the FLWs work; elsewhere, program
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managers monitor indicator data. During the design phase, the organization is
encouraged to map the activities of all the stakeholders and the flow of information
between them. Precise and accurate mapping exercises result in strategic integration of
the reporting features and creation of good feedback loops for supervision and
monitoring.
Organizations encounter difficulties in this mapping process as it may be the first
time a program inspects the details of these workflows, including identifying the people
in responsible for supervision, data monitoring and the frequency of these activities. The
workflow practiced in the field may be different than how it was designed. Gaps in the
staffing structure and staff capacities become evident. In light of new data the system
generates about FLW performance, organizations need support for performance
benchmarking. The process of automation itself acts as a forcing function for

Figure 3 Objectives of CommCare pilots in India (2013)

Figure 2 Different question types in
CommCare Question 1 (left) asks if
pregnant woman has received second
antenatal check-up. Question 2 (right)
counsels on importance of
breastfeeding. Text can be displayed
in English and Hindi.

organizations to streamline and specify protocols, detail supervision protocols and revise
staffing structures. The exercise may also lead organizations to revise staffing structures
(i.e. hire a data specialist), the use and flow of data (i.e. data transcribers begin analyzing
data) and communication lines (i.e. technical staff become more connected with field
work than ever before).

Conclusions
When a mobile tool is deployed, the effect on the program extends beyond the tool,
acting as a forcing function for wide program and organizational level change. Benefits of
mobile system include: near-real time access to field data and information about FLW
performance. However, this also means, organizations have to (re)-invent feedback loops
to act on data generated by the system, in order to effectively improve FLW performance
and adjust interventions to meet program goals. In retrospect, the level of readiness to
adopt mobile technology is reflective of how well organizations adapt to the resulting
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changes technology introduces within their programs. The high-level framework shared
in this paper can be a starting point for organizations to plan their transition from paper
systems to mobile thoughtfully and strategically. Development of the framework is
ongoing.
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Abstract
This work studies the use, and non-use of mobile communication in the food
distribution system of Côte d’Ivoire. We examine how it plays into the existing
systems for producing, transporting and marketing of food by women. We base
the analysis on five focus groups and 51 interviews carried out between May 2012
and February 2013. We find that mobile communication allows for more reactive
and adaptable planning. People engaged in this sector are able to use it to manage
and adjust the delivery of products in real time to different retailers as surpluses
and shortages develop.

Introduction
A food market in Côte d’Ivoire is a seeming welter of sounds, sights and odors. To
an uninformed visitor, the whole can seem overwhelming. The market consists of
many small stalls where women are hawking different foodstuffs. Around the
perimeter there may be buildings with cloth stores, hardware stores and the like.
Large trucks move about and bags of food are loaded and unloaded while
shoppers move about looking at the different offerings and making their purchases.
In one stall there might be tomatoes, and in another live snales. On the edge of the
market there may be a small group of elderly women who are keeping a careful
watch over the situation. Indeed, these women are often the central actors in the
organization of these large-scale markets. While it may seem chaotic, there are wellentrenched routines and ways of organizing the production, transport and
marketing of the wares. A central idea motivating this work is that improving
1

This is an edited version of the paper written for the SIRCA II project. The citation for that work is:
Djane, K. and Ling, R. Forthcoming. The use of mobile communication in the marketing of foodstuffs in
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information flow in the value chain supports development. If the information
contained in this value chain is easily accessible by the players, it will facilitate
market logistics.

Literature review
For nearly twenty years (1970-1989), the dominant issue in discussions of food
consumption in African cities has been the supply of the city by the countryside.
The 1950’s saw the push to develop cash crops that disturbed the domestic
production of foodstuffs. From the mid 1990’s however, there has been a renewed
interest by, for example, the FAO (1996) to supply the cities in Africa with
domestic foods. The change in approach coincides with the urban explosion.
Earlier studies that have been devoted to the food supply of large cities in Africa.
These include Goossens, Mintem and Tollens (1994) who examined the system in
Kinshasa and Chaléard (1996) who studied Abidjan and Bouake in Côte d'Ivoire.
According to Argenti there is the need to give “priority to improving the efficiency
of marketing systems and links between areas of production and consumption, to
facilitate access to food and thus improve food security” (Argenti, 1997). When
thinking of these production and marketing systems, the food supply and
distribution involves several spatial scales: first there is the suburban or rural areas
in which there is a the production and collection of food products, second there is
the intervening logistical space of exchange and redistribution that reaches from
the rural collection into the urban markets, and finally there is the city as a location
of final consumption.
The mobile phone has been widely adopted in developing countries in the past
decade (Donner, 2008). A major effect of the mobile phone is that it has been used
by impoverished people to change their life situation (Souter et al., 2005) and it has
affected the way that food production has taken place (Jensen, 2007). Flor (2009)
sees the institutionalization of so-called e-agriculture as an important instrument
with which to address agricultural problems. Following of the work of Flor, an
analysis by the World Bank (2012) examines how mobile telephony can strengthen
access to agricultural information and provide access to new markets.
Robert Jensen provides what is perhaps the most exhaustive studies of mobile
communication’s role in foodstuff production in developing countries (2007).
Jensen was interested in the affect market information on the pricing of fish in
Kerala, India. He was able to gather the spot price of fish every day for
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approximately five years for 15 different “beach markets” where boats sold their
catch. As fortune would have it, Jensen’s period of data collection covered the time
in which mobile phones were introduced into this area. Jensen’s material shows
that after the adoption of the mobile phone, on any given day between 30 and 40
percent of all boats delivered their fish to markets outside their homeport. Jensen
also makes the point that facilitating the flow of information via the use of mobile
communication was not a traditional development project. Rather it was the
diffusion of a technology into a situation where there was a convergence between
various commercial actors.
The work of Barrantes Cáceres & Fernandez-Ardevol (2012) in their study of
market traders in Peru, corroborates that of Jensen on several points. Specifically,
they describe how these actors poll other sellers in order to seek out the best
weekly markets to attend given that they have several alternatives to choose from.
While there are many possibilities associated with the adoption of mobile
communication, it is important to point out that there are also barriers. One point
is that ownership of a mobile phone can disturb gendered ideas regarding power
(Chib & Hsueh-Hua Chen, 2011). Another is that there is a long tradition of oral
interaction (Barrantes Cáceres & Fernandez-Ardevol, 2012). Further, the mobile
phone is sometimes treated with suspicion. In some situations, there is the sense
that the mobile phone carries with it certain taboo (Gakuru, Winters, & Stepman,
2009).
In many West African countries women play a central role in the production and
marketing of foodstuffs. In Ghana, for example there is the ohemma (or the
Queen Mothers) (Overå, 2006) and as we will see below Côte d’Ivoire has the
tradition of the Chain of the Grandmother. In each case, these describe a system
whereby women are the key actors in the production, transport and sales of foods.
According to Overå these women are the negotiators when it comes to conflicts,
they interact with authorities, they organize the marketing chain and they
administer the marketing areas. To be sure, there are men who, for example drive
the trucks, help with the loading and unloading and who help to organize the
market place. However, it is women who sit in central positions of authority.
Work by Hafkin & Hodame (2007) outlines how women have a central role in the
preservation of food security. As such, the women are an essential element in the
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social structure, namely that there is an important role for the mobile telephone in
the social relationships between the actors in a female-based agricultural system.
In this context, the mobile phone has helped to change the situation of women
(Bayes, 2001). Research has shown that the mobile phone is an important tool for
women farmers. In Uganda for example, the use of mobile phones enables rural
women to increase their income by better following market developments. Dimitra
found that there was a link between poverty reduction and ICT use among women
(Asenso-Okyere & Mekonnen, 2012).
In the case of Côte d’Ivoire, an important element in the logistics of food
distribution between producer and retailer is the so-called “The chain of Grand
Mother.” In addition to celebrating the legacy between generations, it is also useful
since it allows the women, who are largely illiterate, to organize a complex
distribution system. When a buyer in the countryside secures products for a retailer
in the city they negotiate a price and then mark the bags of produce with a piece
fabric that has the individual pattern of the retailer. This piece of cloth with a
unique color and pattern allows the truck driver to route the produce to the correct
women in the city. The truck driver becomes the instrument of communication in
this case between the buyer and the producer. The system relies heavily of
interpersonal “mouth to ear” interactions. Even though the majority of
respondents consider that this approach quite difficult when determining the
scheduling and pricing of wares, the physical contact has the advantage of
maintaining trust between stakeholders in the food distribution business.
The marketing of food products Côte d’Ivoire has some elements of being a cartel.
There is one ethnic, the ‘Gouro’ who dominate in this. Because of the structural
adjustment program of 1983, many Gouro men lost their jobs. This meant that the
women needed to take care of their family were obliged to work. They started
working with producers in different Ivorian villages and organized cooperatives
and provided them with seeds and fertilizer. They were able to secure locations
within the cities, interact with drivers, setup wholesale operations with drivers,
wholesalers and retailers on the different market spaces. In addition, they were able
to work out the issues associated with the flow of monies for payments, etc.

Methods and data
We drew on qualitative data to examine the role of mobile communication in food
production, its distribution and marketing is based on the situation in Côte d'Ivoire.
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Our research draws on a series of field investigations conducted from May 2012 to
February 2013 in the department of Soubré (Southwest in Côte d'Ivoire,
characterized by high agricultural production) and Korhogo in the northern, more
barren part of the country. Each site was visited 3 times.
The first author and his team and the data collection team conducted 5 focus
group discussions and individual interviews with farmers, laborers, truck drivers,
traders, commission agents, and commercial organizations (including food
cooperatives) involved in the agricultural sector. In addition there were 51
individual interviews. The interview materials have been transcript and analyzed.
The farmers, truck drivers, wholesalers, retailers and resellers who were
interviewed grew, transported and sold a wide variety of foodstuffs including rice,
corn, bananas, cassava, yams, eggplants, okra, cabbage and pepper. Almost all
farmers practiced multiple cropping with cabbage being the most common crop.
Some interviewees in the region of Korhogo in rural areas refused to be recorded
because they believed that some evil spirits could use their recorded voice for spell
casting. In these cases, we have transcribed the interviews on a notepad.

Findings and Discussion
Management of logistics by large-scale wholesalers
As noted above, a central actor in Ivorian food production/marketing is the largescale wholesalers or cooperatives that can function as a type of cartel. These
organizations often have contact with food producers (with whom they have
provided seeds and fertilizer), transportation workers and the provision of a
market space for the retailers who buy from the cooperative and then sell them to
the final customers. As such, these cooperatives have a central position in the
Ivorian food production system.
While there is the “chain of the Grandmother” system is firmly in place, it has
been enhanced with the use of the mobile phone. This is seen in the comments of
“Ngnan” Catherine, one of the elderly women who manage the cooperative.
“My son, I'm glad you came to ask me that ... because it is we who have fed
the Côte d’Ivoire… we are here to give advice. But now it has become even
easier, it's true that the roads are not good but there's phone to call quickly,
otherwise you had to pay before transporting someone to send message
others producers. Ngnan Catherine (Market Soubré)
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Informants such as Ngnan Catherine, noted that they use the mobile phone to
interact with the truck drivers (sometimes as often as twice a day to each truck
driver). In this way they can maintain an overview and manage picking up food
from producers. Indeed, all the truck drivers interviewed in this study had a mobile
phone and used in their work. This was seen as an essential item. In the words of
Konan a driver:
…if you do not have mobile today how you can do business. Today it has
become necessary ... otherwise; women cooperatives cannot call you to pick
up their goods. Without it, you lose money. Konan (Soubré Market)
As suggested in the comments, the women are able to call to other cooperatives to
either buy or sell particular crops, in real time, as needed. In other cases this can be
done by interacting with other local markets in the cities. That is, the women
running the cooperatives use the device to gather information and to address
logistical issues more quickly than was possible previous to the adoption of the
mobile phone. What is interesting with this analysis is that it is more from the
perspective of those managing the wholesale side of the equation.
Petit Wholesalers/Retailers
Another group that uses the mobile phone to arrange logistics is small (petit)
wholesalers and the retailers. In the larger markets there are some women who
have a type of double role. These petit wholesalers are on the one hand a normal
retailer who has a small sales outlet in one of the larger food cooperatives.
However they are also small-scale entrepreneurs who, on a small scale, seek out
foods from alternative producers that are transported to the market using noncooperative trucks. As with the managers of the cooperatives, these women
described an important role for the mobile phone. In their role as a petit
wholesaler they might use the phone to organize purchase of wares. They might
negotiate with the producers about prices and they have to organize for the wares
to be picked up and transported to the market with non-cooperative trucks. Since
their consignments might be smaller, these petit wholesalers might also have to
cooperate with other such wholesalers to share the cost of a truck. They may also
have to organize the delivery of their particular type of foodstuff to the retailers in
the satellite markets.
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In fact, I’m a relay for other markets. So, when I have many goods and
products [that may] come to expire, I called the other traders, other markets
so that they come to buy from me. It solves the problems of waste quickly...
As the material indicates, in the case of managing the large cooperatives, in the
situation of the petit wholesalers and in the case of the retailers, the mobile phone
facilitates the logistics of food distribution by opening up the flow of information.
The need for this varies according to the position of the stakeholder and in relation
to the supply of various foodstuffs. It was also clear that these situations were
more often evident in Korhogo than in Soubré.
Non-use of mobile communication
Our material also shows that there are groups that for one reason or another did
not find adoption useful.
Effect of the distance to market
One thing that limits the usefulness of the mobile phone is the distance to the
market. If the distance is great, then the farmer needs to work out truck-based
transport. However, when the distance is short, the farmer can carry the wares to
the market. Indeed, in the rural areas when the roads are poor it is difficult to
contract a truck to come to get a small consignment of, for example 5 to 100 kg.
While nearness to the market might suggest that an individual can forego use of
the mobile phone, there is also an issue of safety in the picture. Our informants
noted that there is the question of highway robbers who prey on women moving
their wares to market. In this case the mobile phone is seen as a security link. In
the words of Akissi:
Here, There are too many highway robbers ... I remember there's my cousin
who went to meet Adjoua producing credits to pay for his goods 630,000
CFA. [She] was stripped. She even had the opportunity otherwise, they
would rape her. Fortunately, the area was covered by the MTN [mobile
phone] network, so she was able to call his brother in town who came to
fetch her. Mobile, it helps us ... Akissi.
Thus, on the one hand, the ability to transport crops to nearby markets means that
the individual does not need to arrange other forms of transportation and thus
does not need to use a mobile phone. However, there is a safety and security
associated with having a device.
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African taboo and mistrust of the technology
The concept of ‘African taboo’ plays on the idea that ownership and use of a
mobile phone can lead to jealousy and mistrust since a mobile phone is a sign of
wealth. Thus, it is best not to “flash” a mobile phone. In the words of one
informant “It is better to live hidden if you want to live long time.” Another issue
is that use of the mobile phone engenders a fear of technological systems that in
turn, leads to reluctance to adopt. In the words of Silué:
Portable [a mobile phone] is good ... but when you know what is behind,
you're not even going to buy [one]. Wizards move quickly inside, and then
they can quickly know where you are ... so around here I tell the people of
my family not to pay it.
A number of the informants who had not used the mobile phone reported having
a relative that went mad after receiving a call on their mobile phone starting with
the number +223. One informant said her husband received a call and, “he speaks
alone all the night long.” Another informant, Miriam, noted that it was the light
function of the mobile phone that disturbed the spiritual world. The discussion of
these taboos is more common among those in rural areas. As noted above, it is
also in these areas that there is the least functional value for the mobile phone.

Conclusion
We have examined how the mobile phone plays into the food distribution systems
in Côte d’Ivoire. In the case of large scale-wholesalers, the mobile phone plays role
in allowing the women who run these organizations to “fine-tune” the transport of
wares in the case of surpluses and shortages. The managers of the cooperatives can
buy or sell products while they are actually being transported. We find that the
mobile phone was used by petit wholesalers in somewhat the same way. On the
whole, it allows the retailers to avoid spoiling of perishable foodstuffs as they rot.
On the other side of the equation, there are those who have a more distant relation
to mobile communication in the production of food. We find that some smaller
producers in the more rural areas do not use the mobile phone since there are
alternative systems of organizing the distribution chain that, to some degree,
preclude the need for its use. These include the producers, and in particular the
smaller producers. In addition, there are those who live so near the market that
there is no need to use the mobile phone to arrange logistics. Added to this there is
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also a sense among some of the informants that the mobile phone is a source of
bad spirits.
In general, mobile communication improves real-time information flows that allow
the food sector, or for that matter, any entrepreneurial activity, to function better
(Jagun et al., 2008). Because of this, they supplement existing systems of
interaction and improve the efficiency of these systems. In addition they reduce
various types of embezzlement (Porter, 2012).
Another element that may retard the use of mobile communication in food
distribution is the cartel like structure of the large food cooperatives (Harre, 2001).
The markets are run as cartels that control the access to market space and
discourage other actors into the market. This can both facilitate food production,
but it can also limit innovation.
Another issue here is the taboos and mistrusts associated with mobile
communication. These were largely among those people in the rural areas. It is
interesting to note, however, that their social position resulted in a type of antimobile ideology (Ling 2012). This helped them to justify their situation vis-à-vis
the mobile phone. An ideology of use, or in this case non-use, is often central to
our relationship to technology. In this case it seems that the informants had
constructed a series of rationales regarding this.
It is clear that there are limitations to this work. We have only been able to
interview people in two sections of Côte d’Ivoire. There are likely other
dimensions to the use of the mobile phone that were not examined in this analysis.
However, these insights help us to understand the ways in which the mobile phone
interacts with pre-existing systems of distribution.
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Abstract: The idea that mobile services can contribute to development in low
and middle income countries depends on the ability of people living in those
countries to use mobile phones. There are however high rates of illiteracy in
those countries, particularly in Africa, that may hinder the potential benefits of
mobile technology for development. This raises the question of how to increase
access to mobile phones for low-literate users. This issue requires a better
understanding of mobile phone usage by these users. The study reported in this
paper explores the usage of mobile phones by low-literate users in Senegal;
where there is a high rate of illiteracy (only 41% of adults are literate). It
describes how they use their mobile phones despite their lack of literacy skills.
It reveals three usage patterns that depend on the level of low-literacy. Some
design implications of this study are then discussed.

Introduction
The explosion of mobile use in low and middle income countries has led to the
idea that mobile technology has the potential to enhance economic and social
development in those countries through different initiatives (m-banking, mhealth, m-finance, m-Governance, etc.). But the transformation of this potential
requires a number of conditions or in the language of the capability approach
(Robeyns, 2005), conversion factors. One of these factors is the capability to use
mobile phones. These devices have been created in western countries for
people that are able to read and write. So the majority of mobile development
projects have led to the design of services which require these kills. There are
however millions of people in those countries that cannot use those services
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because they are low-literate. So, low-literacy may hinder the full potential of
mobile technology for development.
The goal of the study1 presented in this paper was to understand how lowliterate people use mobile phones in an African country (Senegal) where there is
a low rate of literacy (only 49, 7% of adults are literate2). We explored the
following questions: How do low-literate people use their mobile phones? What
kind of services they manage to use? Which functions and services they are
unable to use because of their inability or low-ability to read and write? What
are the relationships between levels of literacy and the usage of mobile phones?

Method of the study
We recruited our participants in the field (markets, restaurants, etc.) in rural and
urban areas of Senegal. Our goal was to find low literate users that had been
using a mobile phone for at least one year. The participants were selected
through the following procedure: We asked them whether they had a mobile
phone or not, how long they have been using it, if they had difficulties using it
or experienced any usage problem; then we asked them about their educational
level and assessed their literacy and numeracy skills (we asked them to read and
write letters, words, phrases and numbers). 20 low-literate participants were
selected (10 male and 10 female). They were domestic workers, daily wage
laborers (e. g. peddlers), taxi drivers, hair-dressers, restorers, storekeepers, and
unemployed (4). They had low levels of formal education, and no experience
with personal computers. They were aged between 22 and 52 (14 were under
40) and had been living in different parts of Senegal (in cities and rural areas).
Data was collected using a variety of qualitative techniques: in depth-interviews
in order to explore their usage of and experiences with mobile phones, video
observations of use during the interviews (participants were asked to show how
they use their mobile phone for a variety of tasks, e.g. making a call, entering a
phone number, writing a sms, etc.) Interviews took place in various places just
after the recruitment phase or later (restaurants, at home, in work settings, in
markets, etc.) and were conducted in Wolof by a native of Senegal (the first
1

The study reported in this paper is part of a larger Orange project looking at how to develop user
interfaces that expands the capabilities of low-literate people to use mobile phones.
2
Human Developement Report (United Nation Developement Program, 2011). Note that 82% of the
rural population are illiterate (http://www.axl.cefan.ulaval.ca/afrique/senegal.htm, retrieved on 01-302014)
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author of this paper). All participants were compensated for their time at the
end of the interview.

Findings
The analysis of collected data was mainly qualitative. Participants’ accounts
were categorized in different themes (e. g. how they use their mobile phones,
what motivate their usage, problems experienced by them with the use of
mobile phones). Patterns of mobile phones usage were extracted from these
accounts. Video recordings helped us to assess the participant’s “mobile phone
skills”, that is their practical ability to use their phones. We also analyzed the
relationships between participants’ usage of their mobile phone and their
literacy (and numeracy) skills. In this paper we report on the main and most
remarkable findings that emerged from the data.

Three levels of low-literacy
The literacy screening test allowed us to group our participants into three large
categories: illiterates, semi-literates and advanced semi-literates. The first category
refers to participants (7) that have never been to school, are unable to read and
write in any language, but have some numeracy skills. Some of them can
recognize their names. The second category is constituted of participants that
are semi-literates (10): they left school very early or went to the Quran School
where they learn Arabic. They can read, understand and write simple phrases in
one or two languages (e. g. in French, Arabic, Wolof or Pulaar3). Regarding
numeracy, they possess basic numerical skills, have the ability to perform simple
arithmetical operations (e.g. adding two simple numbers) but have problems
with operations that involve three or more numbers. This second category is
actually more complex in the sense that it comprises different variety of semiliterate profiles. For example, some participants could recognize more words
than the others. The third category, “advanced semi-literates”, refers to
participants (3) who can read, partly understand and write complex sentences
(in Arabic, French, Wolof or Pulaar). So they are also semi-illiterate but,
compared to semi-literate participants, they possess more literacy skills. It
3

Senegal is a multilingual country (40 languages). The most common language spoken as a first
language is Wolof. The official language is French. It is used by the administration and understood
by about 15–20% of all males and about 1–2% of all women.
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should be noted that these three categories are at best a summary of a variety of
literacy skills; one can almost say that there are as many literacy levels as
participants. So literacy should be seen as “continuum”.

Patterns of mobile use
The majority of mobile phone handsets possessed by the participants ranged
from black and white basic to feature used phones with color screens. One
participant had a smartphone. The language setting of the mobile phones was
French, except for three mobile phones the settings of which were in other
languages (German, English and Portuguese).
The analysis of collected data allowed us to distinguish between three patterns
of use (see table 1) that are determined in part by the level of literacy. One
pattern of use refers to a very limited usage of mobile phones. The majority of
users related to this category of usage only use their mobile phones for
receiving calls. Some of them were able to make calls from the call log (call the
last number) or from note book providing that they could identify the numbers.
They could not use text messaging (SMS) and the address book by themselves.
Very few contacts were stored in their mobile phones. Some of them were able
to use the music or the radio functions. Almost all of them kept paper phone
books, which contained contact information written down by a family member
or a friend. When they need to make a call from the phone book, they ask a
literate proximate, usually a family member or a friend, to dial the number. We
found this pattern of usage among illiterate participants. But, we found that one
illiterate user performed as well as semi-literates in the mobile tasks aimed at
assessing participant’s skills. This means that although it heavily determines the
usage of mobile phone, the level of literacy may not be the only factor that may
explain illiterate people’s usage of mobile phones.
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Illiterate users

Semi-literate users

-use their phone only for
receiving calls
-rely on help from family
and friends to use other
features of their phone
-cannot use sms
-cannot enter contacts by
themselves
-Some of them can use
radio and music
-use pieces of
paper or notebooks
to store numbers
-very few contacts are
stored in their mobile
phones
-rely
on
pattern
recognition to identify
contacts from phone
numbers

-can manage with help to
perform a range of functions
related
to
contact
management
-need help to use other
features of their phone (e. g.
changing the phone settings)
-use pieces of
paper or notebooks
to store numbers
-can read “simple” sms
messages in French or wolof
(e. g. “hi”)

Advanced semi-literate
users
-use their mobile almost
like full literate users.
-can write and read sms
messages
-rely
on
proximate
literates
to
write
“complex” messages (e. g.
to correct spelling and
grammatical mistakes)

Table 1. Relationships between patterns of mobile use and levels of lowliteracy.
The second pattern of usage refers to participants that could use more features
of their mobile phones and perform more tasks by themselves. They can add
contacts and make calls from the address book or the call log. They ask a
proximate for help only for “complex” tasks, for example changing the phone
settings. They also use pieces of paper or notebooks to store numbers. The
majority of these users were semi-literate. It should be noted that the inability
of some of these participants to use some features of their mobile phones is not
absolute because it depends on the language setting of the phones. For
example, one semi-literate was not able to write text messages because the
interface was in French; but he would have been able to do it if the interface
was in Arabic because he possessed language skills in this language.
Illiterate and semi-literate participants showed different tactical practices to deal
with their difficulties to use their mobile phone. These tactics are like “arts of
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doing” (de Certeau, 1990); that is practical ways of compensating their inability
to perform some tasks on their mobile phone, especially the tasks that require
the ability to read or write. One tactic comprises memorizing techniques. For
example, some participants were able to memorize all the digits of a phone
number while others memorize only part of it. Some illiterate participants could
recognize a contact depending on the length or the first letter of the contact’s
name. They were also able to memorize keypad sequences. Another tactic is, as
we have already seen, asking a proximate (a family member or a friend) to help
to perform some tasks (e.g. making a call from the notebook or adding a
contact). Another interesting observation is that these participants developed an
understanding of how their mobile phone works, through trial and error. Albeit
limited, this understanding helps them to accomplish certain tasks. For
example, one participant had a mobile phone the interface of which was in
German. He did not change the language because he did not know how to do
it. So he developed a minimal practical understanding of how the “new”
interface works. Once they learn how a mobile phone works, some of them try
to keep the same model of phone all the time because they think that they
would be “lost” if they adopt another model.
The third pattern of usage is characterized by participants that use almost all of
their phones’ functions without asking for help. Most of these participants are
advanced semi-literates, but some of them (4) are semi-literates. They are more
independent than semi-literates. They could write and read SMS but they
sometimes ask for help to correct the messages they write (e. g. to correct
spelling and grammatical mistakes)
Another interesting finding regarding the usage of mobile phones was that all
our participants did not use voice mail. They never leaved messages when the
person called was absent. They explained that they did not feel comfortable
with talking to a machine. Furthermore, they prefer not to use it probably
because it costs air time talking to a machine. Also, the practice of “beeping”
(Donner, 2007) was very common among our participants. Most beeps were
requests to call back immediately.
Another aspect we investigated in the interviews was to understand what
motivate these participants to use mobile phones. Their answers revealed that
mobile phones play an important role in their everyday life. It enables them to
stay in touch with their families and friends or to contact and be contacted by
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clients at anytime and anywhere for business purposes. Different metaphors
were used by the participants to highlight the importance of their mobile
phones. For example, some of them described it as a means of transportation
(e. g. a car); other participants compared it to a “companion”. These findings
show that it is worth leveraging the usage of mobile phones by low-literate
users since this device plays an important in their lives.

Conclusion and future work
Our study shows that low-literacy impedes the usage of mobile phones in
Senegal. It confirms the findings of studies conducted in other low and middle
income countries (e. g. Chipchase, 2008; Medhi and al. 2009; Dodson, Sterling
and Bennett, 2013). This study allowed us to distinguish between three levels of
low-literacy: illiterates, semi-literates and advanced semi-literates. This classification can
help to design user interfaces. It may help designers to specify which level of
low-literacy they have to address when designing a mobile user interface. It
shows that the focus should be on illiterates and semi-literates. As a next step
of this study, this classification will be used to design and test gesture-based
user interfaces for low-literate people. We have also shown that there is not a
one to one mapping between levels of literacy and the actual use of mobile
phones. So the link between illiteracy or low-literacy and mobile phone use
seems to be a complex phenomenon that needs to be taken into account in the
design of mobile applications.
How can we facilitate and expand the usage of mobile phones by low-literate
people? Different solutions have been explored. One of them consists in
improving the usability of mobile phones. A number of recommendations have
been suggested in the literature (e. g. Medhi and al. 2011): use icons/graphics or
voice or a combination of the two (multimodality), minimize hierarchical
structures, avoid requiring nonnumeric text input, avoid menus that require
scrolling, provide voice annotation support wherever possible, or local language
support, both in text and audio. Some interesting user interfaces for low-literate
users have been developed. For example, Cuendi and al. (2013) developed a
mobile application that makes video agriculture related content accessible to
low-literates farmers by using icons; Friscira and al. (2012) proposed an
application that enables low-literates to listen to and compose text messages
through icons. But the design of user interfaces for low-literacy still raises a

278

number of issues. For example, the meaning of icons is best understood when
accompanied by textual descriptions (Chipchase, 2008). Speech interfaces may
not manage to overcome many of the barriers linked to low-literacy (Cuendi
and al. 2013). Low-literate people have difficulty switching between modalities,
for example voice and icons (Cuendi and al. 2013). The lack of knowledge of
application context (e.g. banking) also seems to hinder the benefits of
improving the user interface (Medhi and al. 2010). Despite the recent efforts to
use local languages, the majority of voice technologies and services deployed in
low and middle income countries are still mainly based on European languages.
Another problematic issue is that design recommendations provided in the
literature are sometimes contradictory. For example, Medhi and al. (2011)
recommend avoiding the use of scrollbar, especially in menus. Contrary to this
recommendation, Chaudry and al. (2012) recommends “incorporating
scrollbars in the mobile applications for low-literacy users” (p. 99). It is difficult
to determine the reasons why these authors reached opposite conclusions. A
second way of expanding or facilitating the usage of mobile phones by lowliterate people is through creating a socio-technical environment that helps
them to accomplish tasks. For example, employing a live operator that connects
the caller to whomever he/she wants to speak to (Chipchase, 2008) or for
collecting data (Medhi and al. 2011). A third way consists in designing systems
or “mobile-based learning situations” that raise the level of literacy. By mobilebased-learning situations, we mean situations that mobilize mobile phones as a
tool for learning (e. g. Dodson, Sterling and Bennett, 2013). One conclusion we
can draw from all this research is that the question of determining which kind
of user interface can expand the capabilities of low-literate people remains an
open research issue. More work is needed to identify the appropriate
recommendations for this population.
Lastly one should keep in mind that the improvement of the user interface is
only one factor that can leverage low-literate users’ access to mobile phone
services. Socio-cultural and economic factors should also be taken into account.
For example, whatever the user interface quality, if the cost of the device or the
service is too high, the goal of expanding the access to these systems would not
be reachable ; gender barriers to mobile phone access and use also impede the
development of the usage of mobile phones (Dodson, Sterling and Bennett,
2013).
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Abstract: M-PESA (a mobile banking service in Kenya) was initially
introduced as a person-to-person money transfer service. Its users have,
however, extensively utilized M-PESA for purposes other than person-toperson transfers. In response to that, M-PESA included additional features to
address new needs in the market. M-PESA, therefore, evolved differently and
unexpectedly from its original intended purpose. This paper presents a study of
this phenomenon by looking into the changes M-PESA went through since its
introduction in March 2007 until January 2011. In doing so, the authors use the
Adaptive Structuration Theory as a conceptual framework to study the
relationship between M-PESA as a technology and people. Results of the study
show that there is a bi-directional influence between technology and people as
they affect each other over time and that the impact of technologies does not
only depend on its functionality but also on its use and appropriation in society.

Introduction
Mobile phones facilitate social and economic development through increased
access to information, people, and services such as education, health, and
market information. Mobile banking (m-banking) is one such services that can
be delivered through mobile phones and bring about economic development.
M-banking is about the provision of financial services primarily through mobile
phones by electronically storing money and allowing payment for goods and
services (Must & Ludewig, 2010). M-banking can provide affordable and secure
financial services like transferring, depositing, and withdrawing money,
especially for people who were formerly unbanked. Moreover, there are more
people with mobile connections than bank accounts in the developing world
(Porteous, 2006). Thus, more people can potentially have access to affordable
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banking and other financial services through m-banking (Morawczynski &
Miscione, 2008).
As m-banking application, M-PESA has received widespread acceptance in
Kenya since its launch in March 2007 (Vaughan, 2007;; Hughes & Lonie, 2009).
By March 2013, M-PESA has reportedly enrolled 15.2 million active subscribers
and has been used to transfer 133.3 trillion KES (1.4 trillion USD) (Buku &
Meredith, 2013). It is the most successful m-banking service in the world by any
measure of standard. As a technology embedded in a complex social and
economic context, M-PESA has evolved in a short period of time from a
person-to-person money transfer service targeting the unbanked, into a mbanking application offering a wide range of services including payment of bills,
insurance, credit services, international remittance services, m-ticketing, bulk
payment, and so forth. M-PESA, thus, has since its inception gone through
several design changes responding to evolving needs in the m-banking sector.
This study revolves around the growth of M-PESA spanning three years (from
2007 to January 2011). The research proposes that the evolution of M-PESA
has been shaped by the social, cultural, and economic environment in which it
has been used, while at the same time, impacting its users. As such, M-PESA is
neither solely an independent nor a dependent structure in its context but has a
bi-directional influence with its socio-economic environment. Using the
Adaptive Structuration Theory (AST) as a conceptual framework, this research
examines factors that explain the evolution of M-PESA and how this
application has in turn impacted a variety of entities, including companies,
organizations, and businesses. It attempts to study the bi-directional
relationship between M-PESA and different businesses.
Two reasons necessitate this research. Firstly, there is a need for different
stakeholders to understand the role of mobile telephony technologies in
developing countries including the role of mobile banking (Duncombe &
Boateng, 2009). On top of this, even with research done on the use of mobile
phones, little attention has been given to the social, economic, and cultural
contexts of mobile technology use (Donner & Tellez, 2008). Secondly, most of
the existing research work around mobile phones and financial services has
been done largely by practitioners rather than academic researchers (Donner &
Tellez, 2008;; Duncombe & Boateng, 2009). For these reasons, researchers have
suggested that more academic research is needed to study the impact of m-
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banking in and on the different social, economic, and cultural contexts
surrounding it. This research thus makes a modest attempt to expand our
understanding of m-banking technologies and their interaction with the
economic, social, and regulatory context they operate in by studying M-PESA
and its working environment.

Evolution of M-PESA
The services offered by M-PESA, at the beginning of its introduction, were
limited to person-to-person money transfer and topping-up of airtime. The first
two additional services incorporated to M-PESA were Pay Bill (December,
2007) and Bulk Payment (March, 2008). Pay Bill is customer-to-business
payment system. Through Pay Bill, organizations open an M-PESA account
and collect money from their customers (Safaricom, 2009). The technical
capability to provide the Pay Bill service pre-existed its launch. Pay Bill was
utilized by participants to repay their loans to a micro-finance institute during
the pilot project in 2005 (Hughes & Lonie, 2009). Bulk Payment on the other
hand is a business-to-consumer payment system. Organizations open M-PESA
accounts to make bulk payments or pay salaries. Users of Bulk Payment are
given an online M-PESA account to make the payments to their consumers.
This was especially useful for companies with employees dispersed in the field
and who faced the challenges of traveling from their places of work to bank
branches or main offices to collect their salaries (Safaricom, 2009).
In September 2008, Safaricom together with PesaPoint (an ATM network
company) launched a service that enabled M-PESA users to withdraw money
from 110 PesaPoint ATMs (AFI, 2010). The introduction of this service made
cash more accessible to M-PESA users. Firstly, it enabled users – the majority
who have no access to debit or credit cards – to withdraw money from ATMs
long after M-PESA agents closed their kiosks. Secondly, it increased the
number of cash-out points that had been offered solely by human agents. In
December 2008, M-PESA introduced international remittance from the UK in
collaboration with Vodafone (UK) and Western Union (AFI, 2010). Using
these services, users in the UK can go to selected Western Union branches,
deposit money and directly transfer it to an M-PESA account in Kenya
(Safaricom, 2009). Together with Equity Bank, Safaricom introduced MKESHO (a savings account) in May 2010. According to Safaricom (2010),
Users of M-KESHO open an actual bank account that is linked to their MPESA account. This enables them to transfer money, check their balances,
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withdraw money from ATMs and M-PESA agents, earn interest on their
savings, and obtain microloans and insurance from the bank. M-KESHO users
enjoy the benefits of both M-PESA and an actual bank account. In October
2010, Safaricom introduced an application called Buy Goods. Buy Goods is a
point of sale application (POS) which enables users to make payments from
their M-PESA account at till points in supermarkets and other retailers
(Safaricom, 2010).
It is worthwhile to also note that, although these are not included in the data
studied for this paper, M-PESA introduced a number of additional services
since the study was completed. For example, M-PESA together with I & M
bank introduced a pre-paid Visa card in early 2011. In addition to that, MPESA launched M-ticketing, and M-Shwari in December 2012, a savings and
instant credit application. In the next section the authors present the theoretical
underpinning of the study.

Theoretical Underpinning
The Adaptive Structuration Theory (AST) of DeSanctis and Poole (1994),
which is a theory of choice for this research, views technology as structure.
AST states that technology is one source of structure in the interaction between
people and technology (DeSanctis & Poole, 1994). Other structures emerge as
the technology interacts with its environment (DeSanctis & Poole, 1994). AST
asserts that technology does not only shape the people who use it, but it is also
constantly being shaped by the way it is used.
The social structure that is brought into play by the technology can be
described by its structural features and its spirit (DeSanctis & Poole, 1994). The
structural feature is the capability provided by the technology, while the spirit
describes the intent or value underlying the structural features. The structural
features and sprit of a technology are infused by the developers and
appropriated by the interaction of users. The social structure in technology
guides, supports, enforces or inhibits action by people while people’s actions
produce and reproduce the social structure of the technology. The social
structures brought by the technology are appropriated to fit the task and
environment.
Besides the spirit and structural features of a technology, other factors like the
task being accomplished and the environment of the technology serve as
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sources of structure. When these three interact with each other, they provide
new sources of social structure. During technology appropriation, people adjust
technology in a way that fits their work. Technologies have been differently
appropriated, changed or ignored by users. Because of this, actual use of a
technology is most of the time different from its intended use (DeSanctis &
Poole, 1994).
Propositions of AST
Based on the descriptions above, the following propositions can be put
forward:
P1: The social structure provided by technology can be described by its features & spirit
P2: Use of technology depends on the task, the environment, and other sources of social
structure
P3: New sources of structure emerge as the technology, task, and environment are applied in
specific social interaction.
P4: New social structures emerge over time as the technology is appropriated in a given
context.
When technology comes into a social interaction (use), it does so with its own
structure described by its spirit and structural feature (P1). The task and the
technology interact in an environment (P2). A task is a specific job that needs
to be accomplished with or without the technology (DeSanctis & Poole, 1994).
The interaction of the technology and the task in an environment (a unique
appropriation) will result in the emergence of both new structures (P4) and new
sources of structure (P3). The source of the structure in return influences the
social interaction between task and technology. This research thus suggests an
additional proposition to AST:
P5: New sources of structure and new social structure that emerge as technology and task
interact in an environment;; influence the technology and the task.
DeSanctis and Poole (1994) developed a model (Figure 1) that depicts the
perpetual cycle of new technology introduction, appropriation, and adoption by
users, emergent sources of structure and change in the technology, task, and
environment (adaptation). The following section discusses M-PESA using the
AST theory and its five propositions.
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Figure 1. Proposed Adaptive Structuration Model for M-Banking, showing the five
propositions (Source: Adapted from DeSanctis & Poole, 1994)

Structural features and Spirit of M-PESA
The structural features of M-PESA can be summarized by four functionalities.
The first is the ability to open an m-banking account which can be manipulated
from a mobile phone. The M-PESA account is identifiable by a user’s phone
number. The second structural feature of M-PESA is the ability to convert cash
to an equivalent e-money (e-float) through depositing cash. The third structural
feature of M-PESA is the ability to transfer money from one account to
another, be it in a person-to-person transfer or in person-to-business transfer.
Person-to-person money transfer is done through the Send Money application
and international money transfer. Person-to-business payments are done
through Pay Bill, Buy Goods, and Buy Airtime applications. The fourth
structural feature is the ability to withdraw cash by converting e-float in a
mobile phone into cash through withdrawing money from an M-PESA
account. Users can withdraw cash through human agents and all ATMs of
PesaPoint. Bulk Payment and M-KESHO are other structural features offered
by M-PESA which combine two or more of the above four structural features.
The spirit of a technology is an expression of the structure of the technology
presented to users. As conceptualized by DeSanctis and Poole (1994), “spirit is
the general intent with regard to values and goals underlying a given set of
structural features” (p.126). When MPESA was launched in 2007, the spirit of
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the technology was expressed by the catch phrase “Send Money Home”
(Vaughan, 2007). This appealed to the majority of Kenyans who work in cities
and need to send money to their family in their home villages. The spirit of the
technology was to provide an affordable and fast money transfer method for
people with no access to conventional brick and mortar banks.
Task and Environment of M-PESA as Sources of Structure
The main tasks for which M-PESA is used are: depositing and withdrawing of
money;; person-to-person money transfer;; making payments;; and business-toconsumer transfer. Before the introduction of M-PESA, these tasks were used
to be performed in different ways. People send money to other people through
banks, postal services, buses, friends and sometimes carrying the money
physically. For other financial services like savings and credit, people used to
rely on banks, micro-finance institutes (MFI) and, more commonly, their
informal social networks. For customer-to-business transfer as a method of
payment for businesses, cash is mainly used. Cash, checks, and bank transfers
are used for business-to-consumer transfers. M-PESA has provided an
alternative, presumably better, way of accomplishing these tasks by converting
cash into electronic money and transferring the money from one account into
another using SMS based technology.
The third source of structure in the interaction between technology and people
is the environment. The three environmental factors which influence the use of
m-banking are access to financial services, access to a mobile phone, and the
regulatory framework. Considering access to mobile phone, FinAccess
estimates that 61.5% Kenyans in rural areas and 83.8% in urban areas have
access to mobile phones (FinAccess, 2013). Safaricom holds 80% of this mobile
market share. From the estimated 39 million of Kenyan population, 19.4
million are above the age of 18 years and considered adult (FinAccess, 2013).
From this adult population, 32.7% is formally included in the financial service
sector. Another 33.2% get financial services from non-bank semi-formal
financial institutions including MFIs and m-banking services, mainly M-PESA.
The number of people served by semi-formal financial sector was only 4.3% in
2006 (FinAccess, 2007). The huge increase in the percentage of the population
in the semi-formal sector between 2006 and 2013 is mainly attributed to the use
of M-PESA and other m-banking services. Between 2009 and 2013 only, mbanking usage has more than doubled from 28% to 62% (FinAccess, 2013).
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From the remaining adult population, 7.6% depends on the informal sector
while 25.4% is completely excluded from the financial sector.
As a provision of financial services M-PESA is regulated by Central Bank of
Kenya (CBK) (AFI, 2010). When MPESA was launched in 2007, it was allowed
to start its operations as a non-bank, person-to-person money transfer service
(Hughes & Lonie, 2009). Since then, MPESA has always sought approval from
the CBK to introduce new services (AFI, 2010). The regulatory framework in
Kenya seems more open to m-banking than in many other countries (Porteous,
2006).

Research Methodology
Data was collected through semi-structured interviews with participants who
utilize M-PESA for various businesses purposes. Themes addressed during the
interviews were based on the five propositions of AST. To provide different
perspectives on the structural features of M-PESA, participants were selected
based on a combination of the following criteria: the participant needed to be a
user of M-PESA for business purposes;; they had to appropriate M-PESA in a
unique way;; they had to be early adopters of M-PESA;; they had to be large
users of the services;; or they had to be providers of the technology or partners
in the provision of certain services. Eleven research participants were
interviewed for this study. Table 1 summarizes the research participants and
their relationship with M-PESA.
Table 1: Research Participants and Background
Organization
Background
Safaricom (M- As the provider of the technology, M-PESA puts the structural
PESA
features and spirit into the technology. Further, they determine
provider)
the new features that are added subsequently.
Online
This organization provides an online payment services which
payment
integrates the different m-banking application available in
provider
Kenya.
Small business This owner operates furniture sales in a physical store in
owner
Nairobi. It collects parts of its payment through M-PESA’s
Send Money application.
Micro-finance The MFI has subscribed to use M-PESA’s Pay Bill service to
institution
collect repayments of loans from people scattered throughout
(MFI)
the country.
Medical aid
A state owned medical aid is one of the early adopters of Minstitution
PESA’s Pay Bill services to collect premium from its members.
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Utility
company

It is the largest and the second adopter of the Pay Bill
application. It serves 1.5 million customers and collects more
than KES 400 million (USD 4.2million) through M-PESA a
month.
ATM company This ATM operator was the partner to work with M-PESA to
provide ATM withdrawal services. ATM withdrawal is another
appropriation of the technology which was meant to work only
through human agents.
School
The school uses M-PESA’s Pay Bill service to collect school
fees.
E-commerce
The company operates exclusively online. It accepts payment
company
through cash-on delivery, Send Money, bank deposits, and
check.
Media house
The media house operates a number of media outlets. It makes
use of the Pay Bill application to collect money from
distribution of newspapers and Bulk Payment to make
promotional payment.
Non-Profit
This organization uses M-PESA’s Bulk-Payment to provide
Organization
financial assistance and to pay its field workers.

Analysis
The transcriptions of the eleven interviews conducted during data gathering
were analyzed using the diachronic analysis method. Diachronic analysis is used
to study the contrasts of earlier and later moments of a technology’s use
(Szulanski, 2000). Using the schema developed by DeSanctis and Poole (1994)
to categorize structural features, task and environment of a technology, text
analysis was performed on the transcriptions of the interviews to understand
the interaction and appropriation of M-PESA. The result obtained by following
these steps on M-PESA using diachronic analysis is presented next.

Results
An analysis of the data disclosed that the structural features of M-PESA have
been adapted for purposes other than their original intentions. Based on the
environmental factors and the task at hand, M-PESA is appropriated in
different ways. For instance, the Send Money (person-to-person money
transfer), is appropriated to be used as POS payment system and online
payment method. This appropriation was facilitated by the lack of financial
services (saving account, credit/debit card), security concern of carrying cash,
and the widespread usage of mobile phones. In another case, the Deposit
Money feature which is used to load e-float into M-PESA accounts is
appropriated to save (store) money in M-PESA accounts.
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The impact of M-PESA on businesses depended on the various purposes it has
been used for. In some case, M-PESA has been used as an underlining
infrastructure to build services on the backdrop of it. An online-payment
service and ATM withdrawal are two such cases where M-PESA was utilized as
infrastructure to provide additional services. This is in line with proposition 3
of AST which states that new sources of structure emerge as technology, task,
and environment interact with each other. In other cases, M-PESA has allowed
companies to expand their existing services and provide new services. This was
evidenced with the small merchant and the e-commerce company who started
selling their products online by accepting payment through M-PESA. As
Proposition 2 of AST states, the use of a technology depends on the
environment and the task at hand. For the other companies, M-PESA provided
additional ways of collecting money allowing them to collect payment even
when their offices are closed for weekends and holidays. This has brought new
social norm or structure (as stated in Proposition 4) as now users can and are
expected to make payments on days they were not expected to make payment
in the past. This social structure did not exist before M-PESA.
Besides providing an additional payment option, M-PESA has assisted
organizations to increase accountability within their organization by tracking
their transactions. Both Pay Bill and Bulk Payment applications give companies
access to an online account where they can keep track of their transactions.
This has made tracing and accountability easier to manage. In addition to that,
M-PESA has helped organizations fight fraudulent activity through directly
receiving payments into their bank accounts. These fraudulent activities were
sometimes committed by employees while others were committed by outsiders.
Different factors have influenced the way M-PESA introduced its services. The
environmental factors have been very conducive for the expansion of mobile
banking. The low penetration of financial services coupled with high
penetration of mobile phones facilitated the adoption of M-PESA. The
regulatory body allowed Safaricom, a telecom provider, to provide financial
services in a market dominated by traditional financial institutions.
Users have directly or indirectly influenced the design of M-PESA. Some users
directly went to Safaricom and requested that new features be develop for
them. The Pay Bill application, for instance, was introduced after users directly
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requested M-PESA to provide them with a system that could enable them to
collect money from their customers. Other users appropriated the existing
services to fit their needs. In response to that, M-PESA introduced a number of
new services that meet users’ requirements. In doing so, users have indirectly
impacted the design of the technology. This is in line with Proposition 5 that
states both the new social structure and new sources of social structure
influence the subsequent design of the technology. For example, people used
their M-PESA accounts to save/deposit money (new social structure) which
was not intended by the technology providers. In response, M-PESA
introduced M-KESHO as a savings account. This shows that the new social
structure which was brought by M-PESA (saving money in a technology which
was meant to be used for transferring money) has in turn affected the
subsequent design of the technology.
The appropriation of M-PESA differently than originally designed not only
changed the subsequent services introduced but also changed the
intention/spirit of the technology. The initial intention of M-PESA was to
provide affordable banking solutions to people without access to financial
services. Since then, it has changed to providing a mobile banking application
with a wide range of services to all Kenyans with access to mobile phones. This
is the result of M-PESA being found convenient even among banked people
for sending money, paying their bills, and buying goods.

Conclusion
The findings of the research have shown that information technology and its
users shape each other leading to the evolution of both the technology and the
way people undertake their day to day businesses. The study further
demonstrated the existence of bi-directional influence between M-PESA and its
environment. M-PESA has changed the way people do business by providing
new ways of making payments while the way people use M-PESA in turn
impacted its subsequent services. M-PESA has brought structural features
which enabled the Kenyan society, including businesses, to do more with the
technology and to go beyond person-to-person money transfer, the original
intention of the developers. The study demonstrated that the subsequent design
of the technology has been heavily influenced by its adoption. Users of MPESA have influenced its design through direct involvement and indirectly
through their appropriation. All this could not, however, been achieved without
the conducive regulatory environment in which M-PESA operates in.
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Stark5, Jonathan Donner6, John Sören Pettersson7
1Uppsala University, Sweden, jakob.svensson@im.uu.se
2IPID, Sweden, ena@du.se
3IT University of Copenhagen, Denmark, riseling@gmail.com
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6Microsoft Research India, jdonner@microsoft.com
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On April 7th 2014, a Doctoral workshop was hold in connection to the M4D2014
conference. It was organized by the International Network for Postgraduate
Students in the Area of ICT4D (IPID), Sweden, the Media and Communication
Studies Department, Karlstad University, Sweden, and the Department of
Informatics and Media, Uppsala University, Sweden. The workshop provided a
forum for PhD students in the area of mobile communication technology in and
for development to present their work and receive constructive feedback. The goal
of the workshop was to provide professional development in M4D with critical,
but constructive, feedback and advice to PhD students on their ongoing research
from senior researchers. The senior researchers were the two keynotes of
M4D2014 Laura Stark and Anne Shongwe together with renowned M4D scholars
Jonathan Donner and Rich Ling. The workshop also offered the opportunity to
meet and exchange ideas and suggestions with peers in the M4D field.
PhD students at any stage of their doctoral studies were invited to submit papers.
The workshop hosted eight attendees besides the senior researchers. The
participation for selected PhD students were free for M4D2014 conference
delegates due to a sponsorship by the IPID.
Participants were divided into two groups depending on their research topics.
Participants was asked to read the group member’s papers prior the workshop so
that the workshop could focus on discussing each paper in depth – rather than
listening to presentations.
List of papers and participants:
Evaluation of an mHealth intervention to improve women’s access to
maternal health services in rural Tanzania
Kristy M. Hackett, MSc
PhD Candidate, Dalla Lana School of Public Health, University of Toronto, Canada
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kristy.hackett@mail.utoronto.ca

Mobile phones and the mediation of health information: Gender and
everyday experiences of young Zimbabweans
Stanley Tsarwe
School of Journalism and Media Studies, Rhodes University , South Africa
tsarwe@yahoo.co.uk

Participating in mobile money innovation in developing countries
Juliet Ongwae
University of Manchester, UK
juliet.ongwae@postgrad.manchester.ac.uk

Governing telecommunications in West Africa : Actors, institutions issues in
Benin and Senegal
Elieth Eyebiyi
LHME/FSA, Université d’Abomey-Calavi (Benin) et Transpol /INRS Montreal (Canada)
eelieth@yahoo.fr

Mobile hype and hope: Using mobile communication technology to
enhance political participation in Uganda
Johan Hellström
Department of Computer and System Sciences (DSV), Stockholm University
johanh@dsv.su.se

Including the excluded: Mobile phone and the transformation of the lives of
marginalized youth in post conflict Sierra Leone
Steven Sam
The University of Queensland, Australia
steven.sam@uq.net.au

Mobile learning and intergenerational storytelling: A case study about
school and community partnership in the context of mobile technology
integration
Oumar Sarr, DPS in Computing Studies for Education Professionals, Candidate Seidenberg School of
Computer Science and Information Systems, Pace University
sarr.oumar@gmail.com

Scaffolding the construction of programs on a mobile device
Chao Charity Mbogo
PhD Computer Science, commenced on February 2012
University of Cape Twon
mbgcha002@myuct.ac.za
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Taking Privacy and Data Protection
Seriously in M4D Initiatives
Anna Crowe, Research Officer
Privacy International, 62 Britton Street, London EC1M 5UY
annac@privacy.org

Motivation
More critical engagement with the privacy implications of mobile telephony as
deployed in the context of development and humanitarian aid is required. A
rights-based approach to development means giving privacy and data protection
issues higher priority in the planning, operational and monitoring stages of
development initiatives involving mobile phones. The workshop will take place in
an environment of open discussion and collaboration on the issues at stake. It will
help to raise awareness of data protection and privacy among participants, as well
as produce practical suggestions as to the way forward in this area.
Even seemingly successful development initiatives may unwittingly facilitate
surveillance, discriminatory practices, exploitative marketing or other rightslimiting measures. In many cases, violations of the right to privacy will not be
apparent from the documentation evaluating a programme or to those carrying it
out. For example, a development actor may have helped to generate data (such as
by requiring beneficiaries to subscribe to a particular mobile network provider)
that could be used to identify and profile vulnerable groups, facilitating state
surveillance. The narrative that a programme has delivered on its objectives may
easily conceal problems with the way in which privacy was addressed within the
programme. This troubling conclusion reflects the lack of attention directed
towards beneficiaries’ right to privacy by development actors. It is a situation that
urgently needs to change, as the “ubiquitous” mobile phone is deployed in an
ever-increasing variety of development initiatives.

Participants
The workshop is aimed at development practitioners, as well as those working in
governmental and international organisations. Researchers with an interest in
privacy, data protection and human rights will also make a valuable contribution.
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Objectives
• To illustrate the need for better practices around protecting privacy and
personal data in development initiatives through worked examples;
• To help development practitioners identify gaps in their own procedures in
this area;
• To discuss what further guidelines and standards might be appropriate,
given participants’ experiences in the field or in a research context, and
how these might be produced and implemented.

Agenda
The workshop will start by setting out the conceptual and legal frameworks that
support adopting a privacy-respecting approach to development. Existing
standards and guidelines around privacy and development initiatives involving
mobile telephony will then be discussed. Participants will share their experiences
of beneficiary data protection within development organisations and exchange
ideas about gaps within existing practices.
Participants will then engage in small group discussion on worked examples,
looking at the risks to privacy that specific M4D initiatives might entail. For
example, poor practices could mean that beneficiaries might be identified and
targeted for persecution; they may facilitate surveillance, discrimination and other
rights-limiting measures.
Finally, participants will examine their own capacity to implement change in this
area and identify other fora and actors that might usefully contribute to fostering
privacy-respecting approaches to development. Failing to adopt an approach that
respects the right privacy undermines the capacity of those development actors
seek to empower to become active citizens within democratic societies.

Biography of the Organiser
Anna Crowe is a Research Officer at Privacy International, a London-based
human rights organisation, where she focuses on the right to privacy in the
context of development and humanitarian aid. Prior to joining Privacy
International, Anna worked on transitional justice issues with the International
Crisis Group in Colombia as a Henigson Human Rights Fellow from Harvard
Law School. She is a New Zealand-qualified lawyer and previously worked as a
New Zealand government solicitor and a clerk to the Chief Justice of New
Zealand. Anna holds an LLM from Harvard Law School and bachelor’s degrees in
Law, History and Political Studies from the University of Auckland.
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DeviceCamp Workshop
Benoit Herard, Valerie Ledunois, Anne Gaelle Marchadour
Orange Labs, 4 rue du clos Courtel, 35510 Cesson-Sevigne, France
benoit.herard@orange.com, valerie.ledunois@orange.com,
annegaelle.marchadour@orange.com, +33 (0)2 99 124 565

Abstract: The goal of this one-day workshop is to initiate collaborations
around connected objects and collectively think about innovative services or
solutions in this domain. Orange Labs will present Sensonet
(http://projects.emerginov.org/sensonet), an open source solution to manage
connected objects networks. The first phase of the workshop is a participatory
session (“Arduino Party”) where attendees will learn how to create connected
objects based on the Arduino and Sensonet prototyping technologies. The
second phase of the workshop is a group work to collectively think about
problems that could be solved or innovative services that could rely on
connected objects and sensors.

Target audience
To ensure the relevance of the proposals – ensure that innovative services are
both technically feasible and answer real needs – the target audience of this
workshop should include students (computer science and / or electronics),
entrepreneurs, practitioners, researchers and anyone whose needs could be
served by connected objects. To ensure the availability of equipment for all, the
number of attendees is limited to 20.

Objectives
The aim of this workshop is to collectively think about innovative services and
solutions regarding connected objects and sensors. The key points are: 1) the
presentation of Sensonet and Arduino to let participants fully understand the
opportunities of these technical solutions, and 2) the mix of attendees’ profiles
during the group work (mixing attendees with technical skills and attendees
with needs that could be answered by connected objects) for the relevance of
the proposals.
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Agenda
Introduction (30'): Goal of the workshop
”Arduino Party”: Introduction to Arduino and Sensonet (2h30’)
• Presentation of Arduino: the principle and some elements (demo)
• Presentation of Sensonet
• Practical application by creating (assembly of Arduino elements) and
programming some objects (Sensonet)
Group Work (3h30’)
Introduction and Team Composition (30’)
The goal of this session is to collectively think about innovative services based
on the technical solution presented and tested during the “Arduino party”.
Some ideas will be selected and teams will work on each selected idea.
Group Work (2h)
According to the status of the idea, each group will either refine the idea (paper
work, relying on a template) or even start to produce a real object.
Presentation of Projects (1h)
At the end of the session, each group will quickly present to other groups, the
project they have worked on.

Biographies of the organizers
Benoit Herard, Architect at Orange Labs, is involved in African co-innovation
projects on the Emerginov platform.
Valerie Ledunois, Research Project Leader at Orange Labs, focus on usability of
services.
Anne Gaelle Marchadour, Service Designer in Orange Labs, focus on usability
of services.
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Panels

Public Policies and Mobile Development
Practices: Opportunities, Constraints and
Role of Stakeholders
Mobile Development in Benin: From the lack of Public Policy to a Policy
Failure?
Elieth Eyebiyi (moderator, discussant)
LHME/FSA, Abomey-Calavi University (UAC), Benin and Transpol Montreal, Canada
eelieth@yahoo.fr
The ICT Revolution and Internal Security Governance in Developing
Democracies: The Nigerian Experience
Kunle Ajayi (discussant)
Department of Political Science, Ekiti State University, Nigeria
kunleajayi566@yahoo.com
The effectiveness of E-Wallet Practice in Grassroots Agricultural Services
Delivery in Nigeria: A Case of Kwara State Growth Enhancement Support
Scheme
Grace Modupe Adebo (discussant)
Department of Agricultural Economics and Extension Services, Ekiti State University, Nigeria
gdupedebo@gmail.com
Mobile Phones and Education in Sub-Saharan Africa: Negotiating the Gaps
between Youth Practice and Public Policy
Gina Porter (discussant)
Department of Anthropology, Durham University, UK
r.e.porter@durham.ac.uk

Argument
Since the early 2000s, the strong growth of telecommunications sector, in
particular mobile telephony in Africa, puts in confrontation various actors: State,
national and international telecommunications operators, service providers,
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consumers, but also various interest groups coming from civil society or either
market forces. The existing interactions between these different actors remain
poorly documented in the scientific literature, but also regarding African fields.
The ICT governance has become plural due the combination of several factors,
sometimes antagonistic, in the context of the negotiation of multiple actors
position. The social sciences, especially geography, and information science and
communication have particularly examined this success of mobile telephony in
Africa, same as law and economy, and more generally in the field of ICT and
telecommunications, but the usage of stakeholders are not or very less considered.
Uses of ICTs are studied summarily and emerging issues which they refer remain
little known in the time and by multidisciplinary way.
The development of mobile applications, using mobile phone as main
support, appears increasingly as a central tool of the issue of the usefulness of
mobile for development. If international enterprises discreetly but effectively
monitor mobile development activities in Africa, and the possibility to use ICT in
different sectors (political governance, economic governance, agriculture, health,
..), it is necessarily to document these practices according to public policies, from
empirical studies. This panel intends to examine firstly the place of public policies
(or lack thereof) through the role of government and regulatory bodies, and
secondly, concrete practices and trends of mobile applications and mobile uses for
development (health, education, economics, agriculture etc.). Interventions should
focus on constraints, opportunities, practical experiences of various formal and
informal groups of mobile application development. Particular attention will be
given to the contributions of practitioners, experiences and case studies (success or
failure), especially on African fields.
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mEmpowerment and M4D
Caroline Wamala
Director, HumanIT, Karlstad University, Sweden
caroline.wamala@kau.se
Jakob Svensson
Media and Communication Studies, Uppsala University, Sweden
jakob.svensson@im.uu.se
Cecilia Strand
Media and Communication Studies, Uppsala University, Sweden
cecilia.strand@im.uu.se
Laura Stark
Department of History and Ethnology University of Jyväskylä, Finland
laura.stark@jyu.fi

Abstract: The rise of mobile phones in so called developing regions has been
remarkable as this conference series bears witness on. The question we wish to
highlight in this panel is how this technology has been used by marginalized
groups and communities. Previous work has identified the close connection
between social and technical practices. Issues of gender and sexuality have for
example been identified as materializing in and through technical practices
where expressions of masculinity, femininity and sexuality gain meaning
through the use and sometimes even the non-use of technology. Women in the
global south have been said to initiate progressive changes in their lives through
the use of the mobile phone. Hence, this technology has been used by
marginalized groups as a knowledge sharing tool, as a tool for advocacy for
boosting safety in a public sphere and for the improvement of various sectors
such as health livelihood and political participation as well as representation.
However, many of these claims while strong in their empirical evidence lack a
critical view.
This understanding of the empowering qualities of mobile technologies for
marginalized groups in society can benefit from a retrospective look. For
example, implications of factors such as class and age are rarely addressed.
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Instead, women, sexual and religious minorities are often seen as a homogenous
group expressing similar needs. Also, the empiricisms are mostly qualitative and
quantifying what has been referred to as mobile empowerment
(mEmpowerment) remains a mammoth task with no clear ideas how best
achieve this goal.
This panel will engage with these gaps and offer a critical view on some of the
mEmpowerment initiatives the panelists have worked with or been exposed to.
Secondly, in lieu of the wider field of Information Communication
Technologies for Development (ICT4D) and the field’s ability to quantify
initiatives and outreach, are there any lessons that could be drawn from ICT4D
to inform the developing area of mEmpowerment?
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mhealth in Senegal: Experiences,
Challenges and the Way Forward
Fiorenzo Conte
Dimagi Inc, Dakar, Sengal
fconte@dimagi.com
Julie Thwing
President’s Malaria Initiative, USAID, Dakar, Senegal
jthwing@usaid.gov
Code Thiaw
Heller Keller International, Liberte 6, Dakar, Senegal
cthiaw@hki.org
Kara Cherniga
Catholic Relief Services Senegal, 72, Boulevard de la République, Dakar, Senegal
kara.cherniga@crs.org
Gwen Young
Africare Senegal, Amitie 2, Dakar, Senegal
gyoung@africare.org
The National Health Development Strategy 2009-20181 (Plan National de
Developpement Sanitaire) of the Ministry of Health and Prevention of Senegal
(MoH) lays out four strategic objectives: 1) reduction of maternal and infant
mortality and morbidity 2) improvement in diseases prevention 3)
strengthening of the health system and iv) improvement of the health sector
governance.
The strategies designed by the MoH to achieve these objectives include: 1) an
acceleration of the fight against neonatal and infant mortality and morbidity 2)
strengthening of diseases management 3) strengthening of an integrated
surveillance and response system and 4) improvement of availability of
medicines and products.
Mobile health (mhealth) tools have demonstrated great potential to address
these health challenges around the world. Some of the groups participating on
the panel have implemented mhealth projects which aim to leverage mhealth
tools to achieve the strategic objectives identified by the MoH. For example,
Catholic Relief Services Senegal (CRS Senegal) has implemented a mhealth pilot
in Diourbel within the framework of the Projet Sante Communautiare Phase II
1

Ministere de la Sante et Prevention Republique du Senegal, Plan National de Developpment
Sanitaire PNDS 2009-2018, available at
http://www.sante.gouv.sn/index.php?option=com_content&view=article&id=1681&Itemid=684, 2009
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to address the burden of infant morbidity in the country. Community health
workers (agents de santé communautaire) use a mobile application to diagnose
diarrhea cases in children under 5 years old and to decide whether to treat or
refer the case. The mobile app also offers support for counseling on best
practices for diarrhea prevention. Similarly, Helen Keller International Senegal
(HKI Senegal) has designed an SMS based system to improve the availability of
Vitamin A supplementation coverage at clinics and increase reporting of stock
outs.
During the panel, the panelists will present the health challenges the mhealth
interventions sought to address, they will explain who are the service providers
who are using mhealth tools, they will illustrate why mhealth tools provided
innovative solutions, and they will share lessons learnt.
After the presentations the discussion will evolve around questions such as: 1)
possible complementarities that an intervention could have with the other
projects presented at the panel and 2) possible ways to scale up an intervention
and ensure cohesion with other mhealth initiatives in the same space (i.e. at the
case and poste de santé levels etc). The objective of the panel is to foster a
discussion between different mhealth practitioners about possible ways to scale
up mhealth interventions in Senegal while ensuring a more integrated approach.

Bios of Authors
Mr. Fiorenzo Conte is Dimagi Field Manager in Dakar and has previously
worked for UNICEF Lebanon supporting the implementation of a vaccination
campaign.
Ms. Julie Thwing is CDC Malaria Advisor for the President’s Malaria Initiative
at the National Malaria Control Program in Senegal.
Dr. Codé Thiaw is Micronutrients Coordinator for HKI Senegal.
Ms. Kara Cherniga is the Strategic Growth Manager for Catholic Relief Services
(CRS) in Dakar, Senegal. Prior to joining CRS, Kara worked for Perkins
International, promoting the expansion of innovative adaptive technology and
for John Snow, Inc. (JSI), coordinating public health programs.
Gwen Young is Country Director for Africare Senegal. Before Africare, Ms.
Young worked at several NGOs and universities, including the Bill & Melinda
Gates Foundation as a Policy and Advocacy Officer for Global Development.
Babacar Faye is at the heart of setting up CommCare at the Millenium Villages
Project in Senegal and the implementation of ChildCount++ before that. For
the past four years he has worked on data collection systems for health while
also managing ICT systems to support sectors such as education, agribusiness
and community development.
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Posters & Demos

Designing Through Testing: a Tool for
Finding Usable Mobile Services
John Sören Pettersson, Malin Wik
Centre for HumanIT, Karlstad University, Karlstad, Sweden
(johnpett@kau.se, malinwik@kau.se, +46547002553).

Abstract: Being able to demonstrate solutions for non-technical prospective
users has great advantages compared to any other method, at least if the
demonstration technique itself is not too costly. By interactive demonstrations
prospective users will get a grasp of the purported system. It is also a way for
system developers to see if the whole concept is flawed or if individual steps in
the interaction are causing problems.
Such a demonstration technique is incorporated in a system called Ozlab. For
many years, the Ozlab system was used by Karlstad University researchers to
explore user interface concepts and paradigms for computer applications. The
idea was that of Wizard of Oz, i.e., one puts in graphics and text in advance but
retains control over how things appear on test subjects’ screen and
loudspeakers during each test/demo session. The test/demo leader manipulates
the computers responses. Researchers and students have used Ozlab to plug
into PCs at various workplaces including schools. To free experimentation
from specific sites, we have also used a cross-wired cable between two laptops.
As operating systems have changed through the years, Ozlab is now
redeveloped, making it possible to run in web browsers – a cloud solution for
Wizard of Oz. However, running Ozlab locally on a laptop, broadcasting by
Wi-Fi to a mobile phone, enable experiments in the field where no internet
connection is available. Thus, a mock-up of a prospective mobile application
(or mobile-adapted web site) can be run interactively regardless of the status of
mobile connections. With our previous experience in rapid prototyping with
Ozlab we know that by demonstrating and testing this way, not only the
interaction design is possible to develop (turn-taking, graphics, menu structure,
evocative sounds, etc.). But also, because this is such a concrete demonstration,
participants normally come up with comments on the service as such, both on
the content and the purpose of it. That is, “testing” can start long before
functional requirements are settled.
For updates, related works within the field, and previous work and selected
references, see www.kau.se/en/ozlab.
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Classifying Road Surface Quality Using
Mobile Devices
Francis Delali Vorgbe, Antoinette Doku, G. Ayorkor Korsah
Ashesi University College, 1 University Avenue, Berekuso, Eastern Region, Ghana
{francis.vorgbe, antoinette.doku, akorsah} @ashesi.edu.gh, +233 30 261 0330

The quality of roads in a country contributes greatly to its
economic development. In Ghana and elsewhere in Africa, essential
goods such as agricultural produce are transported mostly by road.
Good roads not only promote economic activity, they contribute
positively to the quality of life of their users. In many areas, however,
the road infrastructure is not of uniform quality, comprising tarred
roads, dirt roads, smooth roads, bumpy roads, and roads that are barely
motorable. Roads with poor surface conditions damage vehicles, slow
down traffic, lead to accidents, and are uncomfortable to drive on.
Tools like Google Maps are increasingly used to aid in
navigation. However, the usefulness of these tools is limited in that
they provide no information about road quality. This study explores the
use of an Android-based mobile application to detect and report the
surface conditions of roads. The application measures and records
acceleration along 3 axes of a vehicle travelling along a stretch of road.
We show that each class of road has a Z-axis acceleration signature that
is distinguishable from other classes. We use machine learning to train a
road surface classifier based on the accelerometer readings, starting by
collecting hand-labelled training data from vehicles traversing carefully
selected roads of differing quality. In addition, we use GPS sensors to
reliably match road quality information to specific locations. Finally, we
devise a method to crowd source road quality information from
multiple vehicles utilizing our application and embed this information
into Google Maps to assist motorists to determine the quality of roads.
The system may also assist governmental agencies to quickly identify
roads in need of repair. To the best of our knowledge this study is the
first to attempt the automatic classification of entire sections of road as
opposed to the detection of individual road anomalies such as potholes.
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MobileSenegal: Experience in Building a
Mobile Community
Christelle Scharff1, Chun Hei Cheung2, Jean-Marie Preira3
1
Pace University, Seidenberg School of CSIS, New York, NY, USA
cscharff@pace.edu
2
MobileSenegal, New York, NY, USA
mobilesenegal@gmail.com
3
ESMT, Department of Telecommunications, Dakar, Senegal
jeanmarie.preira@esmt.sn
Founded in 2008, MobileSenegal (mobilesenegal.org) is the first mobile
application development community created in Senegal. It was founded under
the umbrella of Pace University (USA) in collaboration with partner universities
across Senegal and supported through funding from agencies and corporations.
MobileSenegal targets students through boot camps, courses, competitions and
dedicated field projects and organizes training for faculty. It uses a model of
teaching mobile application development based on intensive project-based
courses followed up by mentoring activities to increase the likelihood of
deployment of the solutions on the ground or their release in the marketplace.
More than 400 students participated in boot camps and competitions and more
than 30 mobile applications were developed to date.
Beyond capacity building, MobileSenegal relies on a complete ecosystem
composed of students, faculty, universities, NGOs, international organization,
startups and companies. This partnership is crucial in integrating sustainability
and scalability of the project. Through collaborations with local universities,
mobile application development was integrated into the curriculum of several
computer science programs. We organize the community though regular Meetups
(Mobile Innovations Dakar, with over 500 members) and Mobile Monday Dakar
(the first chapter in West Africa). We were instrumental in jumpstarting activities
in app development. Participants in our programs became entrepreneurs or were
hired by several established companies. We are very active on social media to
keep the community engaged with latest news and activities on mobile
technology (facebook.com/mobilesenegal; @mobilesenegal) and maintain a
website where members of the ecosystem can connect with each other
(mobileecosystem.org). We hope that our work will nurture and maintain a
strong ecosystem where all players will contribute to its growth.
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Mobile Applications, Reality and Prospects
in Morocco: The Case of Administrative
Apps
Omar OUHEJJOU and Fatima Zohra SOSSI ALAOUI
Institute of African Studies, Mohammed V- Souissi University, Rabat, Morocco
omar22x@gmail.com, sossi.elalaoui@gmail.com

Abstract: In recent years, the use of mobile phones, computers and the
Internet has known an unprecedented development in Morocco. The adoption
of mobile phones in particular is thought as one of the most prominent
phenomena and as a “new revolution”. Thus, with the proliferation of
smartphones, mobile applications continue to grow and to be more and more
important. The smartphones market looks promising despite a minimal number
of local mobile applications availability.
These new technologies have been spread out in Morocco. The
Moroccan government, a central actor and regulator, begins to adopt strategies
to follow these innovations. That began with launching a set of mobile
applications that facilitate the administrative life of citizens. The Moroccan
government has embarked in the modernization of the public administration
through the E-Gov plan. This program acts as a double lever that improves the
effectiveness and efficiency of public administration. It allows Moroccan
citizens to optimize administrative procedures from their homes using multiple
interactive tools including mobile media.
In this perspective, and through this work, we aim to present and
discuss the experience of the Moroccan government which has launched
mobile applications to serve citizens. We are studying the following questions:
What is the current situation of mobile applications in Morocco? In addition,
why does the Moroccan government focus on the development of these
applications specifically? Our work focuses on five applications developed by
the government and which are the most downloaded by users according to data
available on the download platforms (Google Play and App Store). These five
applications are: 1) "Public Service - IDARATI", 2) Appointments in hospitals
"Go to the hospital", 3) "SMART RCAR", 4) "ONDA Mobile", and 5) "MAP
Mobile".
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Mobile Engagement for Two Way
Communication
Farmer, Leah
VOTO Mobile, Kumasi, Ghana
leah@votomobile.org (+233) 548 358 213

The best development programs and government policies are formed
when considering the needs of all citizens. However, gathering broad-based
feedback from dispersed populations has been difficult for many reasons: rural
distance, low literacy, language diversity, and limited resources. In recent years,
the explosion of mobile access throughout the developing world has created
new possibilities to reach these citizens directly.
Similarly, mobile engagement provides an exciting new channel for
sharing vital health information and also collecting important data directly from
beneficiaries on a mass scale. For mobile engagement to be done effectively,
affordable and scalable technology is a necessary starting point, but elements of
culture, psychology and human design must be considered.
VOTO Mobile is a Ghana-based technology social enterprise startup
focused on facilitating participatory development using mass communication by
mobile phone. Our mobile phone notification and survey platform removes the
barriers to insightful mobile communication between African citizens and the
organizations that serve them.
Our platform provides powerful technical features to support every
form of mobile engagement through voice and SMS in local languages all over
the world. VOTO’s demonstration will focus on the technical ability of
VOTO’s tools along with sharing key experiences and learnings from working
closely with several organizations on the human design and technical elements
of mobile engagement. Some of the current applications include the collection
of quantitative and qualitative feedback from beneficiaries in a maternal health
campaign, the creation of an inclusive national survey for evaluation of public
utility policy and a baseline and project monitoring plan for water and
sanitation infrastructure.
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A Tablet-Based Tool for Adult Literacy
Leonard Nii Aboe Annan, G. Ayorkor Korsah
Ashesi University College, 1 University Avenue, Berekuso, Eastern Region, Ghana
{leonard.annan, akorsah}@ashesi.edu.gh, +233 30 261 0330

It is often said that, “educated adults are the agents of change”.
Today, there are parents who cannot give their children the correct
dosage of a drug simply because they cannot read the instructions on
the packaging. Similarly, there are still adults who can neither write
their own names, nor fill out applications that can lead them to a good
job. According to the Ghana Statistical Service, the literacy rate in
Ghana currently stands at 67.3%. Therefore, there is no doubt that
illiteracy is still an issue of national significance in Ghana. The agencies
and organization that provide adult literacy services must deal with
many persistent challenges, including funding issues, limited staffing,
and inadequate mechanisms for identifying effective practices. The use
of technology may be able to ameliorate some of these challenges.
We describe the development and initial testing of the Adesua
Ye Learning Tool, an Android-based tutor for English adult literacy
programs in Ghana with focus on Berekuso, a small town in the
Eastern Region. The Adesua Ye Learning tool acquired its concept
from a well-known reading program called DISTAR, an acronym for
Direct Instruction System for Teaching Arithmetic and Reading1.
DISTAR is a very scripted direct instruction program for teaching
phonetics, which has been proven successful in several comparative
studies. We investigate whether, by using a similar approach on a tablet
computer, illiterate adults who have limited or no access to a literate
tutor can still acquire basic literacy skills. The system is tested with a
small group of about 9 participants enrolled in the beginner class of the
Adesua Ye literacy program run by student volunteers at Ashesi
University in Berekuso, Ghana.

1

Engelmann, S., Haddox, P., & Bruner, E. (2011, December). Teach Your Child to
Read in 100 Easy Lessons.
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Closed User Groups (CUG): Integrating
Mobile Technology to Promote Health
Services in the DRC
Jean Baptiste Mputu and Andrea Spakauskas
Overseas Strategic Consulting, Ltd., 1500 Walnut Street, Suite 1300, Philadelphia, PA
19103, USA (Subgrantee to Management Sciences for Health, 200 Rivers Edge Drive,
Medford, MA 02155, USA)
aspakauskas@oscltd.com, +1 (215) 893-6157

To facilitate access to health information and services, the USAID-funded
Integrated Health Project (IHP) in the Democratic Republic of Congo piloted 6
CUG networks as a model for health service referrals. A CUG is a network of
5-10 mobile phones equipped with unlimited calling within the small group.
Forty-two community leaders and health providers were given CUG phones to
deliver health information and make referrals to residents across 6 health zones
who sought health information or services. They used the CUG phones to call
other group members or allowed residents to speak directly to these members
to ask their health questions. Between January and June 2013, the study’s
authors assessed the effectiveness of IHP’s 6-month CUG pilot in promoting
health-seeking behaviors and increasing referrals. Five behavior change
communication specialists carried out 44 focus group discussions with 202
residents in CUG-covered areas, and an additional 160 residents in areas
without a CUG participated to gauge interest in the creation of a CUG network
in their areas.
The CUG pilot successfully promoted healthy behaviors and increased health
service referrals. Over half of study participants in areas covered by a CUG
reported that CUG networks help communities respond to and resolve health
problems; roughly one-third reported that CUG networks encourage access to
health services; and roughly one-third reported that CUG networks benefit
women by encouraging dialogue with health workers. CUG systems facilitate
access to health information and referrals for services in settings where health
centers are not readily accessible. Community interest and self-funded phone
purchases suggest there is potential for local ownership and sustainability.
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mJangale: A mLearning Model for Primary
Schools in Senegal
Christelle Scharff1, Agbessi Constant Tchona2, Landry Hospice Ahouansou3,
Chun Hei Cheung3, Alioune Baol2
1Pace University, Seidenberg School of CSIS, New York, NY, USA
cscharff@pace.edu
2 ChildFund Senegal, Dakar, Senegal
{atchona,abaol}@senegal.childfund.org
3SenMobile, Dakar, Senegal
{landry,chun}@senmobile.com

We developed a mobile learning model targeting primary education in
reading and mathematics. The overall model comprises the development of
a set of mobile applications that can be used inside and outside the
classroom, participatory practices to develop and improve these
applications, an educational model to integrate them in the classroom, a
large-scale deployment plan, coaching for teachers, training for parents,
and evaluation of the effectiveness and impact of the model on the
learning of the pupils. The mobile apps are developed in Java ME for basic
phones. They engage pupils, and teach them literacy and numeracy with
local content, give instant feedback, and collect data on pupils’ learning
progress. They are distributed to parents with compatible phones to
involve them in the learning of their children. Content is developed in
collaboration with local teachers and education experts. Teachers are
contributing content via an incentive program based on rewards.
Part of the model was piloted in a primary school class of 80 pupils in
Dakar in 2013 under the name “mJangale”. “Jangale” means learning in
Wolof. The pilot generated lots of enthusiasm from its participants and the
Ministry of Education. Pupils used the apps in groups and we could
observe different styles of learning and using the phones. We administered
a pre- and a post-test to the target group that showed that 40% pupils
improved their results in literacy and 45% in numeracy. Further study is
required to verify these results.
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Mobile Phones in Support of Community
Health Workers Providing Maternal,
Newborn & Child Health (MNCH)
Services in Rural Tanzania
Kristy Hackett*, Curtis Lafleur, and Daniel Sellen
*University of Toronto, 155 College Street Toronto, Ontario M5T 3M7 CANADA
kristy.hackett@mail.utoronto.ca
Tanzania’s shortage and unequal distribution of healthcare providers
make it hard for most women to access formal health services during pregnancy
and childbirth. Frontline community health workers (CHWs) offer a crucial link
between rural communities and the formal health system that could reduce the
unmet need. However in the absence of sufficient training, supervision and job
aids, CHW performance can be suboptimal, characterized by high error rates
and low protocol compliance. The emerging field of Mobile Health (mHealth)
presents some potentially powerful solutions to these challenges. Intuitively,
mobile phones might be a promising tool for CHWs, but rigorous scientific
intervention studies evaluating their potential are scant.
To narrow this knowledge gap, we are using a cluster-randomized,
controlled, mixed methods trial design to evaluate the process and impact of an
mHealth intervention within the context of a larger DFATD-funded project
implemented by World Vision in Singida, Tanzania. All CHWs were trained on
the Ministry of Health’s national community-MNCH programme. Shortly
thereafter, CHWs in the experimental arm were trained to use a mobile phone
application designed to aid with data management, patient tracking, and delivery
of key health/nutrition messages to pregnant women and mothers. Using
qualitative methods, we will explore: 1) levels of job satisfaction and perceived
benefits/challenges to mHealth application use among CHWs; and 2) intended
beneficiaries’ perceptions of application effectiveness and quality of CHW care.
We will also measure the impact of the mHealth intervention on women’s
antenatal care attendance, facility-based delivery, and knowledge of danger signs
during pregnancy. Data collection and analysis is ongoing. The aims of this
poster presentation are to: a) describe the c-MNCH application and
programmatic context; b) summarize the challenges, opportunities and lessons
learned from project implementation; and c) present the evaluation research
design and plans for data analysis.
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Learning to Read in a Mother Tongue
An App-Based Approach
Isabelle Duston
Education Technology For Development, Lynchburg VA, USA
isabelle@et4d.com, Cell: 1 434 851 0651
Against a background of widespread parental illiteracy and poor student reading
performance on national literacy tests in Cambodia, the Education Minister
(MoEYS) began to develop a new curriculum and textbooks in 2010. This
involved a shift away from whole word recognition to a phonics approach. The
MoToLi Khmer mobile application has been developed under the auspices of
the TRAC project set up by World Education in support of the MoEYS push
to improve literacy levels.
This is the first Khmer app ever made available for primary school students.
While the technological and pedagogical design is globalised, the language and
content are very much localized. It does not involve a new teaching or learning
approach as such, but it is new for the Khmer language. It is based on materials
and activities modeled after the ‘Big Five’ focus areas – phonemic awareness,
systematic phonics, vocabulary, fluency, and comprehension – and is
simultaneously linked to the new MoEYS curriculum. Children are challenged
to learn sounds and recognize new words as they play simple, interactive sound,
word and memory games.
The MoToLi app is suitable for developing nations or small language
communities. The globalised approach to design, combined with a localized
approach to language and content, will make it affordable to create materials for
less widely spoken languages, potentially allowing every child, no matter what
their location or language, to access interactive tools to support the acquisition
of reading and literacy skills.
The app in Khmer demonstrates how the pedagogy used for the English
language (Big Five) can be used for a language which is not even an alphabetic
language, and on the other hand to insure its efficiency, the necessity to use
locally relevant content, with all stories and settings tailored to students’ worlds,
and the images reflecting local culture and settings.
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ThoughtWorks: How We Improve Africa
Through Software?
Thibaut Zafack Takadong
ThoughtWorks, South Point Central, 2nd Floor, 17 Melle Street, Johannesburg, Gauteng,
2001, South Africa
ttakado@thoughtworks.com, (F) +27 (0) 11 489 1907, (C) +27 799 196 480
Counterfeit medicine represents 30% of medication in Africa. Traffickers make
fake drugs at very low price to sell them at the price of genuine drugs. As
ingredient, they might use non-harmful white chalk or diethyl glycol that
contributed to the deaths of 47 young children in Nigeria during 1990.
Our client mPedigree is a simple and effective solution to identify
counterfeit drugs throughout the supply chain from the manufacturer to the
consumer. mPedigree relies on SMS for all interactions with the users. The
procedure is simple. You send an SMS with the medication hidden code to a
given number. If the medication is genuine, you get an “ok” back. However, if
the medication is fake, you get a text message “No. Please Recheck Code”.
Using the service can be learnt in minute even by the illiterate.
mPedigree is built using open-source technology, thus minimising the
cost of getting the application instance up and running. The only requirement is
one central server that is easily set-up and can handle an increasing number of
users. This is particularly critical for an application meant for Africa and other
developing countries. mPedigree is being successfully used in Ghana, Nigeria
and India for more than a year now.
ThoughtWorks is a global Agile and Continuous software development
company. Its mission is to create a better humanity through software and help
drive the creation of a socially and economically just world. It brings together
the most capable, driven and passionate people. In Africa, ThoughtWorks is
growing the local talent to make "building quality software by African for Africa
in Africa" a reality.
mPedigree: http://mpedigree.net/mpedigreenet
ThoughtWorks: http://www.thoughtworks.com
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