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Compared to the rest of the world, Sub-Saharan Africa 

has only shown slight improvement towards reaching 

the Millennium Development Goals (MDGs).  Informa-

tion and Communication Technology (ICT) and mobile 

phones have the potential to bring in new opportunities 

and growth, specifically in achieving the MDGs. Mobile 

connectivity and the use of ICT  in the Millennium Villages 

Project have become key components towards achiev-

ing the eight MDGs. ICT provides villages with enhanced 

access to people, information, economic opportunities, 

alternative means to communicate and helps support ag-

riculture, small business development, education, health, 

and environmental sustainability. Overall, ICT is seen as 

a key enabler in accelerating the push towards achieving 

the MDGs by 2015, and public private partnerships have 

been a great contributor to the progress achieved. 

In 2007, Ericsson committed to provide connectivity to 

the Millennium Villages Project in partnership with MTN, 

Zain and Sony Ericsson. In public private partnership 

with the Earth Institute, Millennium Promise and UNDP, 

Ericsson is bringing mobile communication and internet 

to more than a half million people in 10 African countries 

where the MVP is working. There are 12 village clusters in 

the following ten countries: Bonsaaso, Ghana; Dertu and 

Sauri in Kenya; Mwandama in Malawi; Potou in Senegal; 

Mbola in Tanzania; Ruhiira in Uganda; Koraro in Ethiopia; 

Tiby in Mali; Ikaram and Pampaida in Nigeria; and May-

ange in Rwanda. By the end of 2009, 83% of the villages 

had mobile communication capabilities. 

In this context, Ericsson and The Earth Institute, Columbia 

University initiated this monitoring and evaluation Study 

in 2009 to understand potential for economic and social 

effects when introducing accessibility of mobile voice and 

data communications in some of the poorest rural parts 

of Sub-Saharan Africa. The aim of the Millennium Villages 

monitoring and evaluation study is to better understand 

the current and potential uses of mobile information com-

munication technologies (ICT) in achieving the Millennium 

Development Goals. Specifically, the study’s objectives 

are to understand current users of mobile phone and their 

phone usage practices; to assess the potential impact of 

mobile accessibility across health, education, small busi-

ness and household sectors; and to understand barriers 

to a wider uptake of mobile technologies and related 

services, while suggesting policies to overcome these 

barriers. 

Executive Summary
Methods

The study uses a mixed methods approach, combining 

quantitative and qualitative methods to identify trends and 

assess the potential impact of mobile communications. It 

analyzes Millennium Villages Project (MVP) baseline survey 

data and qualitative interviews in four MVP sites in Ghana, 

Nigeria, Kenya and Tanzania, all with varying maturity levels 

of mobile connectivity, and across different sectors/popula-

tion groups, namely health, education, small businesses 

and households 

The Millennium Villages represent a unique setting for 

investigating the impact of various development interven-

tions. Four sites selected for the study represent a com-

bined population of approximately 120,000 people. To 

the extent that the occupational, educational and poverty 

characteristics of these sites can represent most areas in 

Sub-Saharan Africa, lessons drawn from these sites can 

provide us with useful insights into the potential use and 

scale up in the rest of the continent. 

Results

The results show that the introduction of mobile networks 

has the potential to influence human development in 

remote villages. This is in line with the studies done on 

country level by Waverman and Deloitte showing that 

1.2% growth GDP is achieved in developing countries on 

average for every 10% increase in mobile penetration rate 

[5-6]. 

In the health sector, mobile phones represent an unprec-

edented opportunity to respond to emergencies, create a 

cadre of well trained and accountable health workers, and 

reduce isolation for those who work in rural areas. This 

finding is particularly relevant in the context of Sub-Saha-

ran Africa, where health care delivery is limited by availabil-

ity of resources, large distances and poor in-frastructure. 

Mobile phones are used for consultations, to provide bet-

ter service at the point-of-care and in making and follow-

ing-up with referrals. Improved competence and efficiency 

of health institution has further benefited the local inhabit-

ants through improved quality of care offered. Moreover, 

lives of people can now be saved, as health workers are 

able to respond to emergency situations, signaled through 

mobile technology. The use of mHealth applications has 

the potential for reducing processing time for data collec-

tion and analysis, from weeks to a few minutes. 
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Information and communication technology (ICT) is 

a critical catalyst for accelerating economic develop-

ment. Previous research has demonstrated that ICT 

is able to enhance access to people and information, 

economic opportunities and aid businesses, as well as 

promote health and education [8-9]. A 2008 World Bank 

policy paper classified the overall implications of mobile 

phones for sustainable poverty reduction in direct ben-

efits (macro-economic level, impact on GDP), indirect 

benefits (reducing market inefficiencies) and intangible 

benefits (e.g. implications for health and education)[9].4 

However evidence of the impact of ICT on development 

indicators in developing countries is sparse. 

 

Four Millennium Village Project (MVP) sites in Africa were 

examined for this study. Village clusters included in the 

study are located in rural areas of Ghana, Nigeria, Kenya 

and Tanzania and represent a combined population of 

approximately 120,000 people. The aim of study is to 

understand the current and potential uses of mobile 

voice and data accessibility in achieving the Millennium 

Development Goals. Specifically, the study’s objectives 

are to 

•	 Characterize users of mobile phones and understand 

existing practices in rural, low income villages in 

Africa

•	 Assess the potential of mobile phones in 

•	 increasing income to eradicate extreme poverty 

(MDG1); 

•	 achieving health outcomes as they relate to child and 

maternal health and the diseases of poverty (MDG 4, 

MDG 5 and MDG 6); 

•	 achieving education outcomes to increase access to 

and quality of primary education (MDG 2); 

•	 affecting social & safety networks as they relate to 

gender equality and women’s empowerment (MDG 3) 

•	 Understand barriers to increased uptake and use of 

ICT and related services 

Methodology

The study uses a mixed methods approach, combining 

quantitative and qualitative methods to identify trends 

and assess the potential of mobile communications 

technologies in rural, low-income African settings. It 

analyzes Millennium Villages Project (MVP) baseline 

survey data and qualitative interviews in four MVP sites 

in Ghana, Nigeria, Kenya and Tanzania. Baseline data 

was collected in 2006/7 and covered 1021 representa-

tive households. Semi-structured interviews during 

May-July, 2009 complemented baseline data. Interviews 

were conducted for 235 respondents for four different 

sectors/population groups, namely health, education, 

small businesses and households. The study also refers 

to Ericsson Consumer Lab studies and draws conclu-

sions from studies around the world.

Introduction

4	 The World Bank 2009 study titled “ICT for development Extending Reach and Increasing Impact” shows that an increase of 10% in mobile phone adaptation in 
developing countries is associated with growth in GDP per capita of 0.8%.8. Information and Communications for Development: Extending Reach and Increas-
ing Impact. 2009,The World Bank, Washington DC. 
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Results 
Results from the study of four remote African villages 

show an overall perception among mobile phone 

users that a mobile phone has a positive effect on 

their daily lives and work. Three out of four people 

interviewed expressed that they benefit socially and/ 

or financially from being able to use a mobile phone.  

Lessons drawn from these villages, with income levels 

at the very low end, can provide us and mobile opera-

tors with useful insights into the commercial potential 

for expansion and use of mobile technology in other 

African and developing countries in rural, remote and 

poor areas. Expanding the experience from the study 

combined with the ongoing growth in subscriptions 

we believe that a large majority of the approximately 

57 million people living in rural areas in these four 

countries could benefit from mobile communications 

with reasonable levels of investment in additional 

telecommunications infrastructure 

Mobile phone usage trends and their potential for 

impact on livelihoods differs across study sites, 

depending on the communities, their overall level of 

connectivity, and the duration and dependability of 

network availability. Mobile phones are likely to be 

owned by households that are on average better 

educated, involved in activities other than agriculture, 

male headed, and are relatively better situated eco-

nomically. However the direction of causality needs to 

be examined more. To understand the results of this 

study it is useful to locate the four sites on a hypo-

thetical ‘connectivity’ scale, locating Dertu-Kenya, a 

pastoral nomadic community in North East Kenya, at 

the lowest end (most recent in getting connectivity) 

and Ikaram-Nigeria, a peri-urban community in Ondo 

State, at the highest end (longest to have had con-

nectivity). Bonsaaso-Ghana and Mbola-Tanzania are 

located in the middle - both have had connectivity for 

similar periods of time. 



Dertu, Kenya 
is the most recently connected. 

In absolute terms there has been dramatic growth 

but the overall level of connectivity development is 

still low. Associated behavioral, cultural and profes-

sional patterns clearly mirror this. In 2006, there 

was no mobile network present in Dertu and the 

MVP baseline study thus shows that less than 4% 

of the population in Dertu used mobile phones. The 

mobile network provided by Ericsson and operated 

by Zain went live in May 2008.  Interviews in 2009 

show that a community that is otherwise semi-

nomadic and predominantly pastoralist has many 

critical applications for mobile phones and these are 

being rapidly deployed. 

Interviewees emphasized the role of mobile phones 

in providing health services, ensuring labor mobility 

and lowering transaction costs. Voice calls are the 

predominant means of communication. Monetary 

sacrifices and a rapid change in behavior patterns 

underscore that mobile phones represent a need in 

the community where there is still inadequate infra-

structure - poor roads, lack of electricity, slow postal 

service etc.  In fact, since the network went live, 

trucking routes have been altered to pass through 

Dertu, since the drivers know that they can make 

calls from there.  This has led to Dertu becoming 

an economic hub in the region, with new industries 

starting up, such as mobile phone charging, repair 

and retail services.
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The study site of 

Bonsaaso, Ghana 
is located a little higher than Dertu on the 
connectivity scale. 

In 2007, 14% of the households owned a mobile 

phone. In 2009, after Ericsson and Zain added 5 

mobile network sites with 2G and 3G to dramati-

cally improve coverage for the people living in the 

Millennium Village. On average mobile phone users 

are more educated compared to those in Dertu. 

The population is also market oriented and cocoa 

is grown in this rain-forest region for commercial 

purposes. To alleviate the barriers due to poor 

physical infrastructure, mobile phones represent an 

important source of connectivity for personal and 

business activities. In 2009, there were multiple 

operators providing service in the site and a greater 

use of mobile applications. Small and medium busi-

ness enterprise owners emphasized their ability to 

explore new opportunities and keep in touch with 

their customers. In addition to the benefits they ex-

pressed, residents claimed that they have to make 

sacrifices to own and use a mobile phone. 



Mbola, Tanzania 
is similar to Bonsaaso on the connectivity 
scale with similar road and other 
infrastructure conditions.

At the time of the baseline survey in 2007, more 

than 10% of the population of the cluster owned 

a mobile phone, slightly higher than the national 

average. In 2008, Ericsson and Zain implemented 9 

mobile 3G network sites to improve coverage and 

in 2009 3000 unique subscribers are logged daily at 

the cluster.  

The population of the cluster is also more educated 

than the other two sites, and its poverty levels are 

lower. In-depth interviews reveal that the most 

important impact in Mbola is observed in the health 

sector, where they reported using mobile phones to 

respond to emergencies, saving lives and consult-

ing doctors. Similar to the other two sites, people 

make sacrifices in their daily lives to acquire and use 

mobile phones. 
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Ikaram, Nigeria 
has been connected for the longest 
period of time and has the best access to 
roads and electricity. 

In 2007, 53% of the population in the village 

cluster owned a mobile phone. In 2009, qualitative 

interviews show that the use of mobile phone 

complements physical infrastructure (like roads, 

electricity) and the availability of social services in 

this peri-urban site. 

In addition to voice, SMS services and other 

customized applications are used, (including 

radio and Internet) illustrating a more mature ICT 

environment. One fourth of all interviewees stated 

that they used mobile phones for trans-ferring 

money and remittances. Use of mobile phones is 

especially important for business and enterprise 

owners at the site. Uses and operational costs of 

mobile phones in health, education and business 

are taken for granted in Ikaram. In contrast to the 

other sites, residents in this site did not mention 

sacrifices in livelihoods for using their mobile phone. 

However there is a demand for cheaper or free 

phones and many interviewees own mobile phones 

that were gifted to them. 
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The countries included in this study account for approxi-

mately 250 million people of which 150 million live in 

rural areas [11]. In 2006 at the time of the MVP baseline 

survey, addressing connectivity impact of the poorest of 

the poor of the rural population, 40% of the rural popu-

lation in Sub-Saharan Africa had mobile phone signal 

coverage [12], but only 5% of the rural population actu-

ally used a mobile phone. These figures are dynamically 

changing as in 2009, when the mobile subscriptions 

have risen to cover 40-60%5 of the 250 million inhabit-

ants. The potential for expansion of ownership and use 

of voice and data services is significant. Benefits of mo-

bile phones are consistent across sites with respect to 

health, education, income generation and households. 

In the health sector, mobile phones represent an un-

precedented opportunity to respond to emergencies, 

create a cadre of well trained and accountable health 

workers, and reduce isolation for those who work in 

rural areas. Mobile phones are used for consultations, to 

provide better service at the point-of-care and in making 

and following up with referrals. In the education sec-

tor, mobile phones specifically help to ensure teacher 

presence, teacher quality and student attendance. 

More than half of the interviewees mentioned the use of 

mobile phones in following up with parents and ensuring 

more efficient management in schools. For small busi-

nesses, mobile phone users noted increases in incomes 

from more business opportunities and savings in trans-

port costs and search costs. For households mobile 

phones help to strengthen social networks and ensure 

better support in times of need. Additionally households 

expressed their improved ability to access health and 

education services, information and access to new busi-

ness opportunities.

Potential for Health sector

In the literature, benefits related to health emanate 

mainly from an increased ability to address emergencies 

and communication to access transportation, health 

services, and health-related information. Thanks to sup-

port from Sony Ericsson, which has provided more than 

1700 mobile phones to the project’s community health 

workers, mobile phones are now being used to moni-

tor and support children under 5, pregnant women and 

newborns and to generate records on patients via ap-

plications such as Child-Count+ (see www.childcount.

org), and Mobile Survey Tool (www.ericsson.org). In the 

MVP, a cadre of approximately 800 community health 

workers is being trained and deployed across 14 sites 

in 10 countries in Africa. They use mobile phones as a 

tool which to connect to the network by to ensure their 

access to consultation. These along with the develop-

ment of targeted health applications are likely to be very 

important in future health sector interventions. 

For this study, in-depth interviews were conducted with 

almost 10% of the6 health sector workers in the Mil-

lennium Village clusters who provide health services to 

households. The most common reasons and benefits 

for mobile phone use were to address emergencies (30 

out of 39 respondents) and for consultations between 

health staff (26 out of 39 respondents). Other health-

related uses included access to medications in the case 

of drug stock outs and supply chain management (23 

out of 39 respondents) and reducing mortality rates 

(22 out of 39 respondents). In each site, at least one 

example of the use of mobile phones was provided in 

which the ability to communicate and mobilize trans-

portation was thought to be associated with saving a 

life. In Ikaram, health workers underscored the use of 

mobile phones for medical information related either to 

administration or patient care. The use of cameras was 

described by interviewees as an important application 

that they could use to take pictures and transmit for 

diagnostic and treatment support. Today use is primarily 

voice and SMS. As networks expand and 3G and Mo-

bile Broad Band are brought in, the potential for images 

will be unlimited. On a large scale, two specific uses of 

mobile phones lend themselves to large scale deploy-

ment. 

Discussion

5	 Informa WCIS+, March 2010. Ghana 61% ,Kenya 48%, Nigeria 46%, 
Tanzania 40%. 

6 The total number of health care workers in the 79 Millennium Villages is 800. 
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Creating a cadre of 
well supported and  
accountable health 
workers 
In this study, 39 health workers were interviewed. All 

of them used a mobile phone and most of them (36) 

owned one and testified to its utility. Health workers sur-

veyed acknowledged that mobile phones are an essen-

tial part of their activities and that being able to consult 

with colleagues over difficult or emergency cases made 

them more efficient and more confident in their work 

(23% of interviewed health workers) (See Chart 1). 

Numbers for health workers in rural areas across Sub-

Saharan Africa are unavailable but in Nigeria there are 

approximately 115,000 health traditional and skilled 

community health workers (all in rural areas) in 2004[13]. 

Conservatively assuming that all four study countries 

have at least 200,000 health workers in rural areas, 

mobile phones represent a strategic means to create a 

cadre of well trained and accountable health workers 

who are easily accessible and whose reach and quality 

of care can be extended through mobile technology  

(see Box 1). 

Box 1: 
Using Mobile Phones for  
data collection 

The Ericsson 2009 study including the Dominican 

Republic Ministry of Health and private and public 

hospitals has shown that the shift from health data 

collection on paper to using mobile phone appli-

cations will decrease the loss of collected data in 

transfer, today as much as 50%. Additionally the 

ability for real time detection of abnormal health 

situations can be decreased from a month to a mat-

ter of minutes. For example the presence of rabies 

goes from 1 to 20 during the course of a week. 

Early detection and action critical to stop a nation 

wide outbreak [3]. 

Chart 1
Hypothesis for “Creating a Cadre  
of Well-supported and Efficient  
Health Professionals”

Improved care 

for patients, 

through con-

sultations with 

professionals

“The problem which I have overcome 
by the access of mobile phone was 
the problem of difficulty in giving birth. 
I called a doctor asking him what can I 
do and the doctor told me the pro-
cedures to follow on overcoming the 
problem I followed and things went 
smoothly.” 
Woman, 32, Health Worker, Mbola.

“The uses of mobile phone affect the 
quality of care which I can provide for 
the patient. I once had to make a call to 
ask on how to deal with different kind 
of medicine to give the patient. This will 
help to provide quality treatment which 
could not be done without mobile 
phone.” 
Health Worker, Mbola

 “The last problems a patient referred 
with chronic malaria and TB and inform 
the nurse in charge about the mat-
ter and told me to bring the patient to 
the facility I brought her and she was 
treated well and become ok.”
Male, 33, Health Worker, Dertu

Improved health 

facilities man-

agement (drug 

supplies, refer-

rals)

“At first, we collected all drugs from 
Manso-Kwanta but we have a store 
house within our cluster now [Bon-
saaso]. Since we have a store house, 
any storage announced will be supplied 
immediately at least within 2 days.”	
Health worker, Bonsaaso

“When there is the need for drugs at 
the facility then they can make a call at 
the doctor and inform him of the short-
age and what drugs are needed at the 
facility.” 	
Woman, 50, Health Worker, Mbola

“In our heath centre we refer four or six 
people per month through phone com-
munication which helps the doctors to 
advise me to refer women who seem 
to have a difficult deliverance and those 
who are seriously injured. The outcome 
in many occasions is positive as they 
receive good care and treatment com-
pared if they would be left at home.”	
Male, 30, Health Worker, Mbola
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Access to instant 
communication saves 
lives
In all four countries, mortality rates are very high. On 

average across the four countries, at least 330 of 1000 

adults will die between the age of 15 and 60 every year, 

in Tanzania this number is 504[14]. Similarly child mortal-

ity rates; deaths of children under the age of 5, are 

very high; on average 142 deaths per 1000 live births. 

With medical personnel; including nurses/midwives, 

physicians and pharmacy personnel, numbering up to 

300,000 in these four countries, and on average 40% 

of the population being rural and below the poverty line, 

it is estimated that health services are not easily acces-

sible to about 100 million people[11]. Many deaths can 

be avoided with improved access to transportation and 

emergency medical services (See Chart 2). In our sam-

ple, more than two-thirds of the health workers used 

mobile phones to attend to emergencies and several 

lives saved were reported due to the availability of mo-

bile phones. If we assume that one life could be saved 

per year by using the phone in the case of emergencies 

(mentioned by 30 health workers) we estimate the ability 

to save some 6000  lives in a year in the four countries 

of the study.7

Further research should be targeted towards examin-

ing the possible impact of ICT on health prevention, 

general and emergency service delivery, and well-

being. Studies should also be conducted on the cost-

effectiveness of implementing mobile phone targeted 

applications. A recent review conducted by the Earth 

Institute reviewed 2,449 studies that present research 

on policy barriers and gaps in mHealth (mobile Health) 

in low and middle income countries [15]. It found that 

while mHealth studies exist, their scope tends to focus 

on user preferences with limited examination of health 

outcomes, impacts, or cost-benefits and savings. Health 

care information system is another key area where 

many outcomes have been emphasized, a 2009 study 

by Ericsson on Zagreb, Croatia shows possible direct 

cost benefits of 20 M EUR because of  paperless com-

munication, transport cost and paper related material, 

(see Box 2). Further, detailed impacts and cost benefit 

studies of ICT on health outcomes, DALYs (Disability Ad-

justed Life Years) and the cost-effectiveness of mHealth 

and telemedicine applications, are needed to effectively 

create a basis for investment decisions,.

Chart 2
Hypothesis for ” Access to instant 
communication saves lives”

Improved  

emergency 

response

“There was an emergency at Fahiakobo 
which I called the midwife to help and 
also during the IOD session, I had a 
problem so I called for assistance.” 	
Woman, 27, Health Worker, Bonsaaso

“Individuals who have my numbers 
at times call on emergency situation 
which I respond.” 	
Ambulance driver

“In case of any work related problems 
we call the MVP and MOH office. The 
problem that have made us contact 
others are like snake bite where we 
called the MVP office who provide 
transport for the patient to the dispen-
sary. If there was no phone it would 
be very difficult as the patient would 
be left to die.”	
Male, 33, Health Worker, Dertu

Saving lives “At first, the maternal mortality rate was 
very high, but now it has reduced dras-
tically. The community members are 
able to call us to address issues quickly 
which could have lead to death. It has 
also helped to reduce child mortality, 
burden of HIV and AIDS, malaria and 
other diseases.” 	
Woman, 27, Health Worker, Bonsaaso

“Mobile phone helped me to have quick 
and early information about the people 
who suffer from serious sickness for 
example lack of water in the body 
and blood. It helps to ask quick help 
especially medicine from the distance 
areas and ask a quick help from the 
professional doctors. Phones provide 
information, help, advice on care for 
the sick and treatment. Sick people are 
quickly helped and as a result deaths 
are reduced and serious diseases are 
being treated on time.”	
Man, 30, Health Worker

“It was my husband who was bitten 
by a snake, so a neighbour who was 
having a phone called the MVP staff in 
Dertu and reported the incident so the 
MVP sent us the vehicle to my husband 
and they really saved because from the 
time he bite till the next day he was in 
comma the treatment that he received 
in the Dertu hospital has improved his 
status.”  	
Woman, 33, Household, Dertu
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7	 Assumptions:In1outof30 emergency cases faced by health workers the life is saved because of mobile phone usage (ambulance calling, consultation, etc.);the 
number is applied to the total rural number of nurses, midwives and physicians in each country; urban/rural split for health workers is assumed to be the same as 
split of total population. Total number of lives saved represents the sum of estimations by country.  

Box 2: 
Increased Health Care Efficiency Using Information Technology

Digital and electronic systems can have large impacts 

on cost and efficiency, as seen in an e-Health (elec-

tronic healthcare) system provided by Ericsson in 

Crotia. Connecting 2400 primary healthcare teams in 

all 20 counties, and the capital Zagreb, the Healthcare 

Networking Information System provides electronic 

reporting and booking, updates patient records, and 

digitalizes prescriptions and referrals. They can be 

sent to pharmacies, hospitals and laboratories without 

the need for printouts. Furthermore environmental 

benefits come on top of more efficient planning and 

financing, and improved quality of care. The direct 

cost savings are estimated to 20 MEUR. The indirect 

cost savings include better control of drug usage and 

the value is estimated to 100 MEUR. Ref. “e-Health 

solutions” Ericsson 2009
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Potential for 
Education Sector
Although pupil-teacher ratios are reasonable (44 stu-

dents to a teacher on average in primary schools) in the 

four countries of the study, statistics hide heterogeneity 

in ratios amongst rural areas and also ignore presence 

of trained teachers and quality of education. In Nigeria 

and Ghana especially, only 50% of the teachers in 

primary schools are estimated to be trained/skilled [13, 

16]. The ability of mobile phones in retaining teachers in 

remote, rural areas cannot be over-emphasized.  Mobile 

learning will greatly enable teachers and staff to be in 

contact with each other, and to access needed resourc-

es. (5,6). Furthermore, mobile networks will bring Inter-

net access to many schools for the first time, enabling 

students to become part of the global conversation and 

opening up a whole host of new information resources.

Better quality of education and increased 
enrolment

For this study 44 teachers and education related 

administrators and 23 students were interviewed. The 

main benefits of mobile phones emanated from ensuring 

teacher presence, teacher quality and student attend-

ance. In-depth interviews show that school staffs are 

especially likely to use mobile phones for communicat-

ing with other teachers and improving management 

of schools, students, and contacting parents. Overall, 

across the four countries, 34% of the 44 teachers and 

administrators believed that mobile phones helped 

improve the management of the schools, and 25% be-

lieved that by using mobile phone they helped increase 

student attendance. Other than voice functions, the 

use of SMS was also mentioned. Among students the 

evidence of mobile phone impact is less visible, mostly 

because the focus of MDG 2 is on primary school edu-

cation and younger students are less likely to have ac-

cess to a personal mobile phone. Students interviewed 

for this study underscored some functions that are used 

by them including games and text messages. But it is 

unclear whether the introduction of mobile phones has 

had any influence on student performance. The main 

benefit expressed by students was ease of access to 

their parents particularly in relation to mobilizing support, 

reassuring parents, and paying school fees. More strate-

gic use of mobile technologies and further examination 

of the mobile phone and mobile broadband access for 

improving quality of education are needed. 

Further research: A study of 60 schools in Britain 

showed that there is a positive correlation between the 

use of ICT and educational achievement: In the year im-

mediately following the installation of broadband, there 

were significant improvements in pupil’s performance on 

national tests taken at the age of 16[17]. This represents 

an area of further application and research in Africa. 

Along with student performance, teacher retention and 

training should also be further studied.

Chart 3
Hypothesis for “Better quality  
of education and increased enrolment”

Improved  

management 

and teacher 

retention

“It has improved the management 
of the school by facilitating meet-
ings and other activities. it has led to 
smooth running of the system e.g. the 
headmistress can contact the district 
officials when there is shortage of food 
in the boarding without necessarily 
travelling thus saving time, energy and 
money.”	
Dertu, School Management Commit-
tee Member

“Teachers are willing to stay and teach 
because of the little availability  
of the network.”	
Bonsaaso, Teacher

Increased 

enrolment and 

attendance

“(Mobile phones) help teacher on 
having retention, they  help increase 
student attendance rates because the 
times he (student) is not at school the 
teacher can call the parents to ask if 
he/she is at time home which makes 
the students attend (school).”

	
Man, 30, administrator, Bonsaaso

“It [mobile phones] has really improved 
by increasing the number of pastoralist 
children in school.”	
Teacher, Dertu



p
ag

e.
 1

9 
  

Potential for  
Poverty Reduction
Research on the direct benefits of mobile phones on 

economic development indicates a potential causal rela-

tionship between mobile phone penetration and income 

growth. (5,6,8). For example a study done in the Niger 

finds that mobile phones reduce price dispersion across 

markets by 6.4% and intra-annual variation by 10%. 

Importantly the study finds that this impact is higher 

when markets are further away or are connected via 

roads with low quality [18] Another study finds that mo-

bile phone network expansion in Uganda has led to an 

increase in sale prices for Banana farmers [19].9 A study 

by Jensen (2007) also showed that mobile phones re-

duce price dispersion among fish sellers in Kerala state 

in India [20]. Our study found some cross-site evidence 

of income increase at a micro level. 

Increased Income

Of the purposively selected 235 individuals interviewed 

for the study all used a mobile phone. These users re-

ported an average monthly expense of $1410 on buying 

airtime (monthly amounts are computed using average 

top-up amount and reported frequency of top-ups). In-

terviewees believe that they spend about 5-15% of their 

self-reported (and post-use) income on using mobile 

phones. We can infer that the gain in utility from mo-

bile phones is at least equal to the spending on mobile 

phones to make these expenditures rational. This also 

correlates with extensive research from other studies 

conducted by Ericsson in other countries, (see Box 3).  

Averting costs of transportation and saving 
money 

Overall, a little more than one-fourth of the small busi-

ness owners and households that used phones indicat-

ed that they had experienced an increase in income that 

they attributed to their mobile phone. The range of these 

responses was very large. (Ranging from 2% to 400%) 

and requires further examination. But many specifically 

mentioned an increase in customers and contacts. 

Respondents have also reported making savings on 

transportation costs. On average, respondents reported 

to save 5 USD11 per trip not undertaken. However this 

does not account for additional trips taken as a result of 

increased business and networks. 

Although not representative of the general population 

in the study sites, these savings and income increases 

represent a significant potential market for mobile phone 

operators providing services in similar environments. 

Users of mobile phones are generally better off than the 

average population and on average approximately 25% 

of the populations in these study sites are above the 

poverty line. The potential for market development is 

thus substantial. 

Affecting Social & Safety networks

Another consequence of mobile phone use is develop-

ing and maintaining social and safety networks that 

allow people to remain connected and reduce isolation. 

Although non-monetized, this is an important aspect 

of welfare and social safety networks that cannot be 

ignored. To many villagers the mobile phone has made 

it possible to get emotional or financial support when in 

desperate need.

9	 This study cannot examine impact of mobile phones over time because of the absence of time series data. 
10	Exchange rate used from July 1st, 2009. Not PPP adjusted. Average based on self reported top up and frequency of top up. 
11	Exchange rate used from July 1st, 2009. Not PPP adjusted. Average based on self reported cost of trip in Mbola (Tanzania) and Bonsaaso (Ghana). 

Box 3: 
Spending on Mobile Communication

Annual studies conducted by Ericsson covering 

population in the lowest income segments in Asia, 

Africa and South America show that 5-15% of the 

disposable income is spent on telecom services. 

A common finding is that people express a strong 

urge for telecom services and willingness and make 

sacrifices in order to be able to communicate for 

social and business reasons. 

The same level of willingness to spend is also seen 

among those who not yet have access to a mobile 

phone [1]. 

“You have to use money to get money” is a com-

mon statement in rural Kenya, “I can actually earn 

money from using my mobile phone. That’s why 

most of my calls are business related. I know that 

even if I am going to spend Sh100 that at the end of 

the day it is going to give me Sh1000 back. Without 

the stock I would not get the Sh1000.”

 Rogers, 37, Nairobi
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Chart 4
Hypothesis for “Increased income”

increased  
access to 
relevant market 
information

”Since I started using a mobile phone life 
has changed because now I can do things 
which before I couldn’t do. I can ask the 
price of goods even if I am very far, I can 
sell goods through using phone. Before I 
couldn’t do it, I had to go physically and 
then ask the price and it was a cost. Now I 
can use 500 but before I could spend even 
5000.”	
Woman, 46, small business Mbola

“Using the phone has changed my meth-
ods of selling the fish in the village through 
my contacts so I would not run at a loss. 
I call people or they call me whenever 
they need to buy some goats or sheep 
and some come as far as 3 miles to buy 
because they can call me on the phone to 
negotiate beforehand”.	
Bonsaaso

better  
access to  
customers

“The changes are many; before I bought 
my own phone, my customer cannot reach 
me easily, I loss a lot of revenue in the 
process.”  	
Respondent

“It has made me “available” for several op-
portunities.”	
Respondent, Ikaram

“Since I got the phone, I have been able 
to make so many contacts for all kinds of 
jobs. My customers are able to call me to 
inform me, if they have any assignment 
for me. When I need information, I use my 
phone to call for the information and when 
my customers or others want to pass infor-
mation to me, they call me to inform me.”	
Man,19-year-old

saving of  
travel money

“The mobile phone has reduced my trans-
port costs because I can communicate to 
other people and get information concern-
ing market prices in Garissa town of which 
I could have paid Kshs 600 for one trip 
which I save that amount for other use. 
Before there was mobile phone coverage, 
we used to write letters or send people to 
Garissa.”	
Respondent, Dertu

“The mobile phone has cut down my trans-
ports and movements drastically. I use the 
time saved to go to the farm. If I should 
travel I spend about four days to one week, 
and the transport costs about GH¢ 8 or 
GH¢ 10 Ghana cedis. I use that money as 
house keeping money and sometimes use 
the money to buy clothing.”	
Woman, 36, Bonsaaso

Box 4: 
Mobile phone spending  
and GDP in India 

Mobile phone use is a large driver of income growth 

in India. A research paper sponsored by Vodafone 

estimates an expected boost of the economic 

growth of approximately 4% for states like Bihar, 

driven by network effects from mobile phone usage 

[2]. 

Ericsson performed a study on mobile service 

uptake in rural India, including 2000 mobile phone 

users. The study found that the basis for the expect-

ed growth of mobile services in rural India lies in the 

handset affordability. 

Current users spend about 7-8% of their income on 

mobile telephony and 40% of those expect that they 

will increase their spending in the next 12 months. 

The new mobile users consist to a higher degree of 

agricultural labor, students and women. 

Moreover, interest in services beyond traditional 

voice and SMS was expressed; 10-12% of mobile 

phone users use more than three of those value 

added services. Rural Indian mobile phone users 

most sought after services are: Agricultural informa-

tion (40%), Entertainment services (16%) such as 

music, and Financial services (8%) such as mobile 

remittance and money. Health applications were 

ranked as 5th in importance. 

Concurrently, mobile Internet usage is growing in 

Rural India and may outnumber the fixed Internet 

users shortly. In rural India, 70-80 million users are 

expected to be added to the network during 2010, 

from the existing base of 125 million mobile phone 

users. Currently we find some 4 million rural internet 

users using fixed services while 1 million use mobile 

Internet / mobile phone based services. However, 

fixed line is rapidly losing ground to mobile in Rural 

India where 10% of fixed line users plan to discon-

nect their connections in the next 12 months. Lastly 

the study shows that 61% of Internet users are will-

ing to pay for Mobile Broadband over PC. 
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Chart 5
Hypothesis for “Affecting 
Social & Safety networks”

Strengthened 
bonds within the 
family/relatives

“I sacrificed a lot since its price is equiva-
lent to two goats but it’s worth because 
it’s beneficial. I communicate to my 
daughter wherever am. They also com-
municate to me; I get information so I had 
to buy it.”	
Small business owner, Dertu

“The reason for purchase was to have 
communication with friends and family, 
especially my children’s who are study-
ing at town and I am communicating with 
customers and through having phone, 
number of customers have increased and 
made me  expand my business through 
having regular communication.”	
Woman, 46, small business, Mbola

“My husband bought it for me. We got 
the phone so that we may be able to 
communicate easily…”	
Respondent, Ikaram

Increased  
peace of mind  
by financial  
security and  
immediate  
access to a 
social network

“Mobile phone improved greatly commu-
nication with my family, and this reduces 
my fears and anxieties. Before I used to 
write letter and I have to wait for at least a 
month to get response back.”	
Respondent, Ikaram

“On safety it has improved 99%. If 
something happens (danger) I will contact 
others phone and I will get rescued. Also 
yesterday there were two vehicles which 
collided we called Dertu and Garissa and 
the police came immediately.” 	
Respondent, Dertu

“When my mother almost had a stroke. 
My grand-daughter called me - I was 
away relaxing with friend. I had to call 
a driver to come and take my mother 
to Ikare. (I was too shocked to drive; I 
thought my mother is going to die)”	
Respondent, Ikaram

“It makes is very easy to reach relatives 
and discuss various matters. There are 
times when we can’t afford the school 
fees. We then call our older children (who 
live in the bigger towns) and ask them to 
donate money. Before the mobile phone 
it was very difficult to ask for money since 
travelling to each child involved high 
costs, and their son was almost expelled 
once due to late payment.”	
Female respondent, Ikaram

Empowering women. 

While overall there was very little variance in how men 

and women described the benefits they derived from 

mobile phone ownership and use, women more fre-

quently reported feeling more connected, experiencing 

few challenges in using mobile phones, and receiving 

their mobile phone as a gift.  Men in the sample more 

frequently described their benefits as savings in time 

and avoided transportation.  Men were also more likely 

to describe having made sacrifices to have and main-

tain their mobile phones. A recent study on the mobile 

phone gender gap in low and middle-income countries, 

sponsored by the GSMA Development Fund and the 

Cherie Blaire Foundation[21] show that mobile phones 

are increasingly being accessed by women and serve as 

a potential tool in addressing MDG 3.

Further research on income and welfare impacts 

of mobile phones is clearly required. For example, an 

econometric analysis across Indian states showed 

that Indian states with high mobile penetration can be 

expected to grow faster than states with lower mobile 

penetration rates by 1.2% points a year more on aver-

age for every 10% increase in the penetration rate [2]. 

This study was unable to make these inferences. There 

are obvious problems in using self-reported income 

to estimate impacts. A study of welfare and income 

impacts that examines this issue robustly and in detail 

promises to provide important and new insights. 
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Barriers to uptake 

Table I:  Cost (US$) for a one minute call, Four study sites, 2008.

Tanzania Nigeria Kenya Ghana
Mobile Off-Network Call price for 1-minute non-peak hours in USD 0.29 0.26 0.38 0.09
Mobile Off-Network Call price for 1-minute peak hours in USD 0.34 0.36 0.38 0.14
Mobile On-Network Call price for 1-minute non-peak hours in USD 0.19 0.17 0.21 0.09
Mobile On-Network Call price for 1-minute peak hours in USD 0.22 0.31 0.21 0.15
Price of one SMS, 2008, in USD 0.04 0.09 0.05 0.04
Source: [22]

Box 5. 
Sustainable business  
case for operators
The speed of network roll-out to new, less solvent con-
sumer groups and densely populated areas will depend 
on building a sustainable business case for the opera-
tors. Deployment of network roll-out typically starts from 
urban areas and spreads with operator estimated return 
on investments to less densely populated areas. There 
are two main concerns for operators. First: the costs. 
For operators the costs of investment and operations 
should be low, in comparison to Average Revenue Per 
User (ARPU). In remote areas energy to power the radio 
sites could account for up to 50% of the operational 
costs, as the power source in most cases is diesel. To 
minimize operational costs, renewable energy sources 
or hybrid techniques minimizing use of diesel energy is a 
way forward. [4]. The second part is to secure revenues. 

Revenue for operators depends on number of subscrib-

ers in the network and their average spending. Therefore, 

identifying applications fulfilling end-user needs is of vital 

importance. In this context, Ericsson Innovation Center in 

South Africa is supporting and developing these specific 

applications needed by the rural and poorest of the poor 

population.

The Millennium Village sites prove a strong business case 

for mobile phone operators to expand their coverage to 

rural areas. In the Millennium Village sites, mobile opera-

tors report increased call traffic and volume from extend-

ing mobile coverage and the applications used. The 

number of unique subscribers and traffic increases has 

been occurring at the same rate as in Africa in general 

and ARPU levels are on par with other parts of Africa. 

For example, in Dertu, Kenya, 3,000 phone minutes are 

logged daily, in a village with approximately 5,000 inhabit-

ants and remotely located.  

12 All conversions into US Dollars are for the year the survey was undertaken. These prices have not been PPP adjusted. Monthly spending computed based on self 
reported top-up amount and top up frequency. 

Relative to income levels in sub Sahara, operational 

cost of phones is perceived to be high. Mobile phones 

are frequently shared across households. In the study 

sites, where three fourths of the population earn less 

than 1 USD day, multiple phones in one household are 

rare. Borrowing across households and from friends 

and other social contacts was common and frequent. 

Buying multiple SIM cards and using it on a borrowed 

instrument was especially common. Also in remote 

villages without on-grid electricity and with few genera-

tors, it can be both time consuming and expensive to 

get the mobile phone battery charged which hinders a 

more extensive use.  Some of these barriers are being 

addressed by Ericsson Innovation Center in Sub Saha-

ran Africa, where a number of solutions and applications 

have been developed to mitigate and meet end-user 

demands (see Box 5).  

All the sites chosen for the study are poor with prelimi-

nary investigations suggesting that at least two-thirds of  

the populations earn less than $30/month (1993 PPP 

adjusted) in these sites. Table I shows average costs of 

calling across the four sites. Mobile phone use and own-

ership represent a sacrifice for most. In Dertu, Kenya, 

monthly expenditure on mobile phone services (self-

reported expenditure on top-ups per month) ranged 

from $2 to almost $50 per person (31 respondents). 

In Bonsaaso, Ghana, in 2009, users of mobile phones 

spend in the range of $1.5-53 per month (31 respond-

ents), up from $4 in 2007. In Ikaram, in 2007 owners 

spent almost $18 per month on use (36 respondents). In 

2009, interviewees spent an average of $14 per month 

on mobile services (140 respondents).12

High investment and operational costs and lack and 

electricity are the main barriers to extensive rural deploy-

ment by operators and subsequently the uptake of 

mobile phone basic voice & data services (see Box 5). 

The net effect of access to mobile and data services on 

health and education levels will depend upon investment 

in those services and related infrastructure.
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Implications

Box 6. 
Mobile applications supporting population 
living on less than 1 USD a day

During 2009, Ericsson introduced a number of new 

mobile applications, designed to meet the needs of 

the rural poor, but also scalable to all mobile subscrib-

ers. 

•	 Ericsson Dynamic Discount Solution. It lets opera-

tors offer discounted voice calls to subscribers de-

pending on traffic load in the network at a specific 

location. This decreases peak-time traffic and shifts 

calls to off-peak times when capacity is available, 

increasing energy efficiency in the network and 

providing voice communication to low-income 

subscribers. 

•	 Mobile Financial Services – Mobile Money. Enables 

payment and banking services for the unbanked, 

•	 Helping development of business as well as saving 

the environment by reduced need for transport to 

banks, paper cash and paper bills. 

•	 Ericsson Virtual Number. With a Mobile Virtual 

Number, a phone number and connected person-

alized features can be assigned to an individual 

instead of a device. Whole families or villages can 

share one phone and still have personalized charg-

ing and messaging, reducing the need for multiple 

devices with their additional energy consumption. 

The Mobile Virtual Number has great potential in 

poor, rural communities as well as among small-

business users. 

•	 Mobile Survey Tool. A tool where the user decides 

what information to collect. It is being used in the 

MVs for collection of vital statistics, in the Amazon 

to monitor the status of environmental protection 

efforts of the forest, and in India for school statistics 

with UNICEF. 

A first implication from this discussion is that innovative 

and non-traditional business modes are needed 

to successfully exploit the full potential of ICT and 

access to services to be extended to rural areas. 

One mechanism for this is to re-think deployment 

of networks and provision of services. For example 

efforts to promote tower sharing and the use of solar 

and wind power by mobile phone operators can help 

significantly reduce the cost of providing services 

and increase coverage. Innovative services such as 

Dynamic Discounting and Ericsson Virtual Number (see 

Box 6) can dramatically improve affordability for end 

users. Here there is a definite role for public policy by 

allocating funding for ICT development in championing 

increased and enhanced mobile phone use by 

addressing regulatory barriers and lowering prices for 

consumers to realize the potential social and economic 

benefits. Complementary road and power infrastructure 

should also be examined to ensure increased benefits 

of telecommunications infrastructure.  The basic 

infrastructure as presented in this report has great 

potential to provide benefits across all MDGs, but this 

will only be possible if network coverage is universal. 

A second implication is that mobile phones have an 

important role in developing and promoting accountable 

governance systems. As a stand alone device mobile 

phones require limited literacy and numeracy and are 

not bound by language barriers. Most people quickly 

learn how to make a call and the immediate benefits 

stimulate further usage. There is some evidence that 

employed public professionals have acquired mobile 

phones to enhance their own productivity. Governments 

should be encouraged to become more strategic in 

leveraging access through mobile phones between 

the general population and health and education 

institutions. An emphasis on user and sector-specific 

services, applications, and information portals, that 

are cost-effective in providing information, are needed 

particularly for health, education, and agriculture and 

also more business related applications that increase 

knowledge about prices, business opportunities 

and market information in remote and infrastructure 

poor areas of the continent where physical access is 

poor. Another recommendation is the use of mobile 

payments as a means of paying government workers 

in the health and education sectors. A third implication 

is to understand the need to develop and promote 

public ICT applications using voice and text messaging 

customized for collecting information, monitoring, and 

providing support in areas such as health and education 

and creating community-based information systems. 

The impact for child mortality, maternal mortality 

and reducing rates of HIV/AIDS, TB and Malaria are 

significant and real.  Working with national governments 

to mainstream these applications and using a central 

investment or planning authority can help to mainstream 

these efforts into national e-governance initiatives.



p
ag

e.
 2

4 
 



p
ag

e.
 2

5 
  

Using evidence from a baseline dataset of 1021 households 

and interviews of 235 individuals in four Millennium Village sites 

in rural Africa, we observe that despite high levels of poverty, 

being connected is a high priority for most inhabitants. Ben-

efits are real and they are monetary and non-monetary – and 

in the form of increased income, decreased travel, enhanced 

sense of well-being and capacity to respond to emergencies 

and specific advantages in business development, health, and 

education. The main barriers to maximizing these benefits are 

cost, access to the networks for seamless connectivity, access 

to complementary infrastructure such as electricity and roads, 

and access to targeted services that capitalize on available 

telecommunications infrastructure-including m-Banking, m-

Health, educational activities and agriculture & trade information 

services. In 2009, 3G networks were deployed by Ericsson in 

the Ghana, Tanzania and Nigerian Millennium Village sites. It is 

too early to evaluate the impact that access to mobile broad-

band has had, even though studies have indicated substantial 

possibilities for development. 

This study calls to action four main stakeholder groups. 

•	 First, national governments should enable and promote 

usage of mobile services among government employees; 

health care per¬sonnel, teachers, etc. They should also 

utilize the deployed networks to improve delivery of services 

such as health and education to their citizens and also cre-

ate an enabling policy environment that provides adequate 

incentives to mobile phone operators to provide universal 

access to telecommu¬nications services. 

•	 Second, mobile operators should consider new and in-

novative business models to deliver profitable services that 

reach the poorest and most remote areas of the population. 

Widely deployed and proven technologies, which can enable 

economies of scale (e.g., GSM) should be encouraged in 

order to best leverage the benefits of connectivity.  

•	 Third, policy makers and donors should move beyond 

investments in pilot programs to more strategic scalable and 

sustainable initiatives that leverage on the widely deployed 

and available telecommunications infrastructure aimed at 

accelerating the achievement of the MDGs. 

•	 Finally academic and research communities should more rig-

orously assess the effects of telecommunications on the lives 

of individuals living in rural communities where large benefits 

can be reaped through small investments. Specifi¬cally, 

cost-benefit analyses and studies of public goods should be 

undertaken.

Conclusion
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Lead Partners 
of the Millennium Villages Project

The Millennium Villages project is led by The Earth Institute at Columbia University, Millennium Promise and the United 

Nations Development Programme (UNDP). Initiatives are based on the findings of the UN Millennium Project and are 

implemented by the communities themselves.

 

The Earth Institute  
at Columbia University

The Earth Institute at Columbia University leads the re-

search and development of cutting-edge science-based 

solutions, based on the UN Millennium Project findings, 

for the Millennium Villages. The Earth Institute’s integrat-

ed scientific expertise supports all of the interventions in 

the Villages and cuts across a broad range of disciplines 

including public health, nutrition, engineering, educa-

tion, hydrology, ecology and agronomy. Earth Institute 

scientists work closely with communities to understand 

particular challenges, adapt appropriate solutions, and 

ensure rigorous monitoring and evaluation.

Millennium Promise

Millennium Promise is the leading international non-

profit organization solely committed to supporting the 

achievement of the Millennium Development Goals to 

halve extreme poverty by 2015.  Millennium Promise 

oversees the Millennium Villages project, which supports 

integrated social and business development services for 

more than 500,000 people in rural communities across 

10 countries in sub-Saharan Africa.

United Nations Development Programme 
(UNDP)

As the lead implementing partner of the Millennium 

Villages project, UNDP coordinates village-and national-

level activities and supports the scaling up of the project 

to the national level. UNDP’s work involves coordinating 

the UN Country Teams, providing operational support 

to the Millennium Village teams, formulating policies at 

headquarters level, and supporting the preparation and 

implementation of national development strategies that 

are bold enough to achieve the Millennium Development 

Goals.

Ericsson

Ericsson is the world´s leading provider of technology 

and services to telecom operators and shaping the fu-

ture of Mobile and Broadband Internet communications 

through its continuous technology leadership. Work-

ing in 175 countries, Ericsson is advancing its vision of 

being the “prime driver in an all-communicating world” 

through innovation, technology, and sustainable busi-

ness solu-tions.  Ericsson has been the telecom partner 

to the Millennium Villages Project since 2007, and to-

gether with MTN and Zain, has deployed networks and 

services in the villages, enabling some half million people 

to enjoy the benefits of connectivity.






