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Good evening, and thank you for the opportunity to present at this Global Development Meetup.  It is an honor for me to be presenting this evening, as I feel very passionately about this topic and I am very much looking forward to the discussion.   

The title of my presentation today is « Mobile Phones and Economic Development in Africa. »  Rather than focus on one research topic – the impact of mobile phones in a particular country – I thought it might be useful to provide a survey of some of the current discussion and evidence on mobile phones and economic development, with a particular focus on sub-Saharan Africa.  




Low Infrastructure Investment

It has been widely recognized that mobile phones are transforming lives in low-income countries faster than ever imagined. The effect is particularly dramatic in rural areas of sub-Saharan Africa, where mobile phones have often represented the first modern infrastructure of any kind.

The twelve million residents of Niger, for example, had 20,000 landlines—an estimated 2 landlines per 1,000 people—when mobile phones were first introduced in 2001.

Similarly, and as is evident here, Africa registers the lowest density of paved roads in the world; out of 2 million km of roads, only 29 % are paved. �



Low Infrastructure Investment

• Africa has only 4% 
of global electricity 
capacity

• Sub-Saharan Africa • Sub-Saharan Africa 
has only 1%
o 80% of that is 

used by South 
Africa and North 
Africa

Source: GSM Association

And finally, Africa has only 4% of global electricity capacity, and SSA has 1% (Ramachandran 2008).  Of that, over three-quarters is usd by South Africa and North Africa.  



GSM Coverage, 1999

Source: GSM Association

Now, despite limited investments in power, roads and landlines within Sub-Saharan Africa, mobile phone infrastructure has increased significantly over the past 10 years. This map shows electricity (in white) and mobile phone coverage (in brown/red) in 1999, where we can see the concentrations of in North and Southern Africa.



GSM Coverage, 2008

Source: GSM Association

By 2008, cell phone coverage increased significantly, not only overlapping but exceeding electricity coverage.  This represents 11.2 million square km of land with mobile phone coverage, or an area of the US and Argentina combined. 

Currently, remote cell sites across Africa are typically powered by diesel generators with lead acid batteries providing back-up power should the diesel generators fail. With increasing costs of diesel fuel, concerns over diesel emissions and high maintenance requirements of the diesel generators and lead acid batteries, there is a strong movment by groups such as Safaricom to reduce diesel.

GSM (Global System for Mobile communications: originally from Groupe Spécial Mobile) is the most popular standard for mobile phones in the world. Its promoter, the GSM Association, estimates that 80% of the global mobile market uses the standard.[1] GSM is used by over 3 billion people across more than 212 countries and territories.[2][3] Its ubiquity makes international roaming very common between mobile phone operators, enabling subscribers to use their phones in many parts of the world. GSM differs from its predecessors in that both signaling and speech channels are digital, and thus is considered a second generation (2G) mobile phone system. This has also meant that data communication was easy to build into the system.



“In 10 short years, what was once an object of luxury 
and privilege, the mobile phone, has become a 

basic necessity in Africa.”
Paul Kagame, President of Rwanda, 2008

A device that was a yuppie toy not so long ago has 
now become a potent force for economic now become a potent force for economic 

development in the world's poorest countries. 
The Economist, May 29, 2008

“[With a cell phone], in record time, I have all sorts of 
information from markets near and far…” 

Grain trader in Magaria, Niger

As mobile phone coverage has increased, so has adoption and usage. It is estimated that there are over 300 million cell phone subscribers, about 30 percent of the population.  The positive benefits of mobile phones have been widely touted  by policymakers, journalists and individuals alike.

As Paul Kagame said, “In 10 short years, what was once an object of luxury and privilege, the mobile phone, has become a basic necessity in Africa.” 

This was echoed by the Economist in 2008, stating, A device that was a yuppie toy not so long ago has now become a potent force for economic development in the world's poorest countries.

And, perhaps more directly, a grain trader in Niger, who stated that, “[With a cell phone], in record time, I have all sorts of information from markets near and far…” 





“A  Wonderful Life. ”

“Together we can do 
more.”

“Tudo bom.”“Rule your World.”

Policymakers and individuals are not only praising the benefits of mobile phones; so are the mobile phone companies, whose slogans suggest a better life for those who use it.    
But do these images, sentiments and slogans reflect the reality of what cell phones can do?  Are cell phones truly making life better for those in Africa?  




Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A way forward

An emerging body of research suggests that mobile phones are improving households’ access to information and reducing costs, thereby making markets more efficient and increasing incomes.  These impacts have occurred without NGOs or donor investments – but as a positive externality from the IT sector.  

This is what I will be covering during this presentation.  I will first (briefly) review the pattern and growth of cell phone coverage in Africa over the past ten years, before discussing adoption.  

Then I will present some of the current economic research of the impact of cell phones on development outcomes, before turning to a review of some of the ways in which cell phones are being used in development projects.  

Finally, if we believe that mobile phones can be a powerful development tool in Africa, I will discuss some of the ways in which governments, the private sector and the NGOs could collaborate to ensure more affordable access to this technology.  




Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A way forward

Before discussing the impact of mobile phones on the poor, I would like to provide some background on the rollout of cell phones and their adoption over the past decade. 



477 million people covered by mobile
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As previously discussed, investments in roads, power and landlines have often been lagging in sub-Saharan Africa, with some of the lowest indicators in infrastructure investment in the world.  Nevertheless, the growth of cell phone coverage over the past decade – in terms of the area and population covered – is quite impressive.

In 1999, less than 10 percent of the population had cell phone coverage, and less than 2 percent of the land mass. By 2004, this increased to 40 percent, and by 2008, 60 percent of the population had cell phone coverage, representing 477 million people.   By the time of the British Olympics in 2012, it is estimated that most villages will have coverage





Mobile Coverage, 1999

Source:  GSMA 2009

Now, this growth in coverage wasn’t evenly spaced out throughout the continent, as these series of maps show.  Coverage across countries followed a distinct pattern, starting in North and South Africa in 1999...




Mobile Coverage, 2004

Source:  GSMA 2009

Before expanding in those areas and moving in Coastal West and East Africa…



Mobile Coverage, 2008

Source:  GSMA 2009

Before spreading more widely into the landlocked countries in the Sahel and Central Africa.  



The Digital Divide

• Demand

• Supply• Supply

• Market structure

Source: GSM Association/ Europa Technologies. Population Density data source: 
Gridded Population of the World (GPW)/ Global Rural - Urban Mapping Project Alpha 
(GRUMP Alpha). 

Why was this pattern followed? Was it only based upon population density and incomes?  Or were there other determinants of cell phone coverage?

Overlying cell phone coverage with population density in Africa suggests that population was not the only factor driving cell phone expansion.  

In fact, we could imagine that there are three primary categories determining the location of cell phone expansion – and perhaps explaning the digital divide – in Africa.  

This includes potential demand, which is determined by per capita income and population;
Supply, especially the cost curves of those firms, which is determined by topography (slope, elevation), access to roads and proximity from an urban center
And the market structure of the telecommunications sector, which is affected by the policy environment.  



Determinants of the Digital Divide
(Buys, Dasgupta, Thomas and Wheeler 
2009)

• The probability of cell phone coverage is:
o Positively associated with potential demand –

population and per capita incomepopulation and per capita income
o Negatively associated with higher costs – namely, 

higher elevation, steeper slopes, longer distance 
from the main road and from major cities 

o Positively associated with a competitive cell phone 
industry (affecting costs, entrants and prices)

These are the determinants that Buys, Dasgupta, Thomas and Wheeler use to predict the rollout of cell phone coverage in Africa.  Using a detailed dataset of cell phone tower locations, slope, elevation, income and the policy environment, the authors use a spatially disaggregated probit model to predict the determinants of cell phone coverage.  

They find that cell phone coverage is strongly positively associated with population, per capita income and a competitive market environment, and negatively associated with higher costs - -namely, elevation, distance from a major city and slope.  
�Similarly, they find that the probablity of cell phone coverage was positively associated with a competitive policy environment (not specific to the cell phone industry).  Note:  Buys et al’s policy variable is an index of the competitive environment in 2004, provided by World Bank’s Country Policy and Institutional Assessment (CPIA) database – it is not necessarily specific to the IT sector. 



Determinants of the Digital Divide

Cell Phone Coverage in Niger
Cell Phone Coverage in 

Mozambique

Now, Buys et al (2009)’s study identifies the determinants of cross-country differences in cell phone coverage within Africa, providing some insight into the digital divide within Africa.  

At the same time, a similar methodology can be used to predict the spatial and temporal rollout of cell phone coverage within  specific countries. We can imagine that while topographical factors might be of importance in certain countries but not others. 

I take the example of two sub-Saharan African countries, Mozambique and Niger.  Both countries are extremely poor – ranking 173 and 174 on the UN’s Human Development Index – but with different demand and supply environments.  

Mozambique is a coastal country located on the Indian Ocean, with a total land area of 800,000 km2 , and a population of 20 million inhabitants (2009) .  Its terrain has plains ranging from 200 meters (40 percent of the land area) to mountains of over 1,000 m (accounting for 5 percent of the land area).  

Niger, by contrast, is a landlocked country located in West Africa, covering an area of over 1 million km2, a population of 13 million (2009).  In contrast with Mozambique, Niger’s topography is relatively flat; with over 85 percent of the surface area has an elevation of 300-600 m (only mountains in the northern desert).

What these maps show is the geographic location of cell phone coverage in 2009, but we have this by year as well.  

Note:  Data on the policy environment were not included in this regression.  In Niger, the fixed line monopoly’s control on international traffic expired in 2005, and the three mobile phone companies had already been granted VSAT licenses as early as 2001.   In Mozambique, both mobile phone companies (Mcel and Vodacom) send and receive international calls via the fixed line incumbent.




(1) (2) (1) (2)

Log(elevation) -.017***(.005)  -.045***(.014)  -.011(.044) -.041(.129)

Dummy slope .055(.052) .145(.136) .019(.035)  .070(.107)

Urban center .115***(.016) .293***(.041)  .279***(.018)  .754***(.051)

Road quality .115***(.035) .316***(.103) .036**(.017) .121**(.055)

Niger Mozambique

Table 1. Estimates of GSM Coverage in Mozambique and Niger

Latitude -.004(.003) -.009(.007) -.012(.023)  -.027(.025)

Longitude .003(.004)  .009(.010) .010***(.004) .031***(.011)

Constant .158(.196) -.912(.521)  .360(.272) -.339(.515)

R2 0.024 0.0177 0.0852 0.0663

No obs 7020 7020 4032 4032

Notes:  The slope dummy is equal to 1 if the location is steeply sloped, 0 otherwise.  Urban 
center is equal to 1 if the location has a population greater than 35,000 people, 0 otherwise.  
Road quality is equal to 1 if the location has access to a paved road, 0 otherwise.  

Over 44 percent of both countries’ populations had cell phone coverage in 2008.  However, the determinants of cell phone coverage in both countries are quite different.

We regress the date and location of a cell phone tower on a variety of variables that could explain the probability of coverage, including elevation, a dummy for slope, urban status and access to a paved road.  

This table presents the results of both OLS and probit regressions for Mozambique and Niger.  In Mozambique, urban status and road quality are positively and strongly associated with the probability of cell phone coverage between 1997 and 2008, whereas the log of elevation is negatively associated with the likelihood of coverage.  

In Niger, by constrast (and unsurprisingly), topography is not a statistically significant determinant of cell phone coverage.  Rather, urban status and road quality were the primary determinants of cell phone coverage in the country between 1999 and 2008.  




Determinants of the Digital Divide

Niger Mozambique

This is supported by maps showing the spatial and temporal rollout of cell phone coverage in both countries.  In Niger, the capital city (Niamey), regional capitals and border towns had coverage in the first few years; it wasn’t until 2004 that universal coverage started.

In Mozambique, coverage was similarly focused on Maputo (the capital) and regional capitals between 1997 and 2000, before spreading out into other areas.  



Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A way forward

Now, having mobile phone coverage is one thing – but the question is, what about usage?  




Cell Phones
in Africa
• Africa has .9 bn 

consumers 
• 30 percent live on 

less than $US1 per 
day

200m 

Poverty in Sub-Saharan Africa

< $2 per day

300m< $1 per day

150m

Approximately 30 percent of Africa’s population – 300 million people -- live on less than US$ per day, and almost 120 million) of these are « ultra-poor » -- defined as those living on less than $.50 per day. 




Mobile Phone “Adoption” on Less 
than US1$ per day
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Nevertheless, despite this overwhelming poverty, mobile phones are being adopted at a surprising rate by many of the poor, exceeding many of the cell phone companies’ expectations.  This graph shows the number of subscribers in Africa, over time, as compared with the growth in mobile phone coverage.  From 16 million subscribers in 2000, this number has grown to 376 million in 2008, representing 1/3 of the population (whereas about 60 percent of the population has cell phone coverage).  

Note:  There are issues with these data as mobile phone adoption, as it represents the number of active SIM cards in a country – and one individual could have multiple SIM cards.  But this provides an indication.  



Mobile Phone “Adoption” by 
Country, 2008
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In fact, some of the poorest countries in the world are adopting cell phones.  This shows the number of subscribers, as a percentage of the population, by country in Africa.  The countries are sorted descending order from the UN’s HDI, from 74 in Mauritius to 179 (out of 179) in Sierra Leone.  We see that even in those countries with a HDI lower than 160 – where the per capita annual income is less than $1,100 – an average of 22 percent of the population has mobile phone subscriptions.  



Who adopts and why? 
• Limited or inaccurate data (subscriptions 

rather than adoption)
• Endogeneity

o Unobserved factors explaining adoption (ie, 
“entrepreneurial spirit” or “risk-taker”)“entrepreneurial spirit” or “risk-taker”)

o Simultaneity:  Higher incomes lead to mobile 
phone adoption, which leads to higher incomes

• Multiple technological uses (agriculture, 
health, financial, social)

• Pseudo-private good (common property)
o Somewhat excludable and somewhat rival

Now, who is adopting and why?  For decades, economists have attempted to identify the factors that facilitate or hinder poor households’ decisions to adopt new technologies, from agriculture to health and, more recently, information technology.  While much of the literature in this area has its roots  roots in sociology (Rogers 1962), the pioneering work of Griliches (1957) precipitated much of the economic literature on technological adoption.  

With the marked increase in mobile phone adoption in Africa over the past decade, there has been a wide variety of literature attempting to explain mobile adoption in developing countries.  These are too numerous to go into here.  However, there has been limited economics literature explaining who adopts and why.   

This appears to be related to four difficulties:
Limited or inaccurate data (subscriptions rather than adoption)
Endogeneity
Unobserved factors explaining adoption (ie, “entrepreneurial spirit” or “risk-taker)
Simultaneity:  Higher incomes lead to mobile phone adoption, which leads to higher incomes
Multiple technological uses (agriculture, health, financial, social)
Pseudo-private good (common property)
Somewhat excludable and somewhat rival





Who adopts and why?

• Higher income levels
• Occupation (traders, firms)
• Geographic location (urban centers)
• Education (ambiguous)• Education (ambiguous)
• Learning by doing and learning from others

o Lower levels of adoption (or later adoption) due to 
free-riding 

• Main uses are voice and some SMS

“Official indicators underestimate the thirst for digital consumption, especially mobile”
Molony, T. 2005.
Food, Carvings and Shelter: The Adoption and Appropriation of Information and Communication
Technologies in Tanzanian Micro and Small Enterprises
Dissertation, University of Edinburgh



Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A way forward

But even if it’s difficult to pinpoint the determinants of mobile phone adoption, if individuals are adopting a new technology, this suggests that they are deriving some benefit.  As economists, we tend to think of these as primarily economic benefits – information, profits, welfare – where an individual adopter would weigh the benefits and the costs of the new technology, and adopt when the marginal benefit is greater than or equal to the cost.

But we could imagine other social benefits that cannot easily be captured and are an important part of the adoption decision – ie, I want to adopt because other members of my social network are adopting.  In this section, I am going to focus on the economic benefits of mobile phones.

  



“God Sends Mobiles” (Schmitt 2002)

• "The cell phone is the single most 
transformative technology for 
development” (Jeffrey Sachs)

• “A 10% increase in mobile penetration • “A 10% increase in mobile penetration 
boosts annual GDP by 1.2%” (Deloitte 
2007)

• “Making lives better”
Is it true?

When you read an article about mobile phones in Africa today, you can’t help but notice the claims – that « mobile phones revolutionalize people’s lives 

Now, while GSM stands for Global Systems for Mobile Communcations, Schmitt found another meeting:  God Sends Mobiles.
» 

A 10 percent increase in mobile penetration boosts GDP by 1.2 percent.

Even the cell phone companies themselves have promised to « make life better ».  But is this true? 



Cell Phones…A Wonderful World?

(Positive) Externalities
Cell Phone Services and 
Development Projects

P
S=Private 

Marginal Cost

Q

D=Private 
Marginal Benefit

Q*

Social Marginal 
Benefit

Q** 
Social Optimum

The introduction of telecommunications infrastructure – and primarily mobile phones – can have important impacts upon market performance and welfare in developing countries.  In general, there are two primary mechanisms through which mobile phones could have a positive economic impact:

As a positive externality of the mobile phone industry – ie, investment in the IT sector has spillover effects on other economic sectors.
Via  specific services provided by cell phone companies in Africa, or development projects using cell phones in an attempt to improve the development outcomes of the poor.


An externality is a cost or benefit arising from an activity, which does not accrue to the person or organization carrying out the activity. 
The well-being of a consumer or production capability of a firm are directly affected by actions of other consumers or firms, rather than indirectly through prices.
Also known as spillover effects




The Hypotheses

§ Costly information can make it difficult for 
market agents to engage in optimal arbitrage

§ Excess price dispersion for homogeneous § Excess price dispersion for homogeneous 
goods is a common occurrence in developed 
and developing countries (Stigler, JPE 1961, 
Brown and Goolsbee, JPE 2002, Jensen, QJE
2007)

The hypothesis of the first mechanism has been primarily based upon information economics.  Economists have long recognized the importance of information for the efficient functioning of markets. In fact, two of the most important theorems in economics - the First Fundamental Welfare Theorem and the “Law of One Price” -- rely heavily upon the assumption that producers, consumers and firms have the necessary information to engage in optimal arbitrage, and that this information is symmetric.
In reality, however, information is rarely symmetric or costless.  As a result, market actors are often unable to engage in optimal arbitrage, and excess price dispersion (even for homogeneous goods) may arise, especially in developing countries.  In this context, a new search technology – such as cell phones -- can have important implications for market agents’ search behavior and hence market performance.




The Hypotheses
§ Mobile phones offer a new technology to 

reduce search costs
§ In Niger, mobile phones reduced search costs by 

50% as compared with personal travel

Consumers, producers and firms obtain more § Consumers, producers and firms obtain more 
(and perhaps “better”) information

§ Market actors change their behavior to take 
advantage of new arbitrage opportunities

§ This leads to more efficient markets (Law of 
One Price) and improved (net) welfare

The rationale is the following.  First, in light of limited infrastructure, long distances and high transport costs, market actors have had to travel long distances (or via word of mouth) to get information  -- on input prices, output prices, job opportunities and wages.

Mobile phones are a new technology that can reduce the cost of search as compared with personal travel (and word of mouth)

Since search costs are reduced, consumers, producers and firms can obtain more (and perhaps « better ») information.  By better, we mean more timely, more appropriate and more accurate information for their needs.

If there are not other market failures, market actors will then change their behavior to take advantage of these new opportunities – ie, selling in different markets at different times of year, migrating to  new areas, offering new products. 

This should, in turn, lead to more efficient markets – a reduction in price dispersion across markets and moving towards the Law of One Price – and improve welfare.   



Empirical Research on the Impact 
of Mobile Phones
• Fisheries in India (Abraham 2007, Jensen 

2007)
• Grain markets in Niger (Aker 2008)
• Farmer participation in Uganda (Muto 2009)• Farmer participation in Uganda (Muto 2009)
• Internet kiosks and soybean prices in India 

(Goyal 2009)

• Labor markets in South Africa (Klonner and 
Nolen 2009)

That’s the theory.  Now, we know that theory is fine, but what about reality? An emerging body of literature suggests that this theory is indeed happening.  I wanted to highlight some of the economic literature in this area – not exhaustive – in both Asia and Africa.  This is mainly in two categories – first, those in agro-food markets; and second, those in labor markets.  

Fisheries in India (Jensen 2007)
Grain markets in Niger (Aker 2008)
Farmer participation in Uganda (Muto 2009)
Internet kiosks and soybean prices in India (Goyal 2009)

Labor markets in South Africa (Klonner and Nolen 2009

Also, Donner, J. 2005. The Use of Mobile Phones by Microentrepreneurs in Kigali, Rwanda: Changes to Social and Business Networks
Information Technology and International Development, Winter 2005, Volume 3, Number 2
“Mobiles are enabling people to invest in and draw on social capital”
Goodman, J. 2005.
Linking Mobile Phone Ownership and Use to Social Capital in Rural South Africa and Tanzania
Featured in Vodafone Policy Paper Series, Number 2, March 2005.





Empirical Research on the Impact 
of Mobile Phones
• Fisheries in India (Abraham 2007, Jensen 

2007)
• Grain markets in Niger (Aker 2008)
• Farmer participation in Uganda (Muto 2009)• Farmer participation in Uganda (Muto 2009)
• Internet kiosks and soybean prices in India 

(Goyal 2009)

• Labor markets in South Africa (Klonner and 
Nolen 2009)

That’s the theory.  Now, we know that theory is fine, but what about reality? An emerging body of empirical literature suggests that mobile phones are affecting markets in this way.  While a variety of papers exist, the economic literature in this area exhaustive (in both Asia and Africa) has focused on two categories:  First, those in agro-food markets; and second, those in labor markets.  

Fisheries in India (Jensen 2007)
Grain markets in Niger (Aker 2008)
Farmer participation in Uganda (Muto 2009)
Internet kiosks and soybean prices in India (Goyal 2009)

Labor markets in South Africa (Klonner and Nolen 2009

Also, Donner, J. 2005. The Use of Mobile Phones by Microentrepreneurs in Kigali, Rwanda: Changes to Social and Business Networks
Information Technology and International Development, Winter 2005, Volume 3, Number 2
“Mobiles are enabling people to invest in and draw on social capital”
Goodman, J. 2005.
Linking Mobile Phone Ownership and Use to Social Capital in Rural South Africa and Tanzania
Featured in Vodafone Policy Paper Series, Number 2, March 2005.





The Impact of Cell Phones on 
Development Outcomes

Yit =  α +  βcellit  +  γZit +  ai +  θt +  εit

Price dispersion
Price levels

Agents’ behavior
Welfare measures

Omitted variables
Reverse causality

The goal of all of these studies is to measure the effect of cell phones – usually cell phone coverage, rather than adoption -- on some outcome variable, such as price differences across markets, price levels, agents’ behavior and measures of welfare (such as profits or consumer welfare).  
But in order to determine whether cell phone coverage is actually causing the observed changes, there are some identification issues.  First, we have to ensure that the changes are being driven by cell phones and not some unobserved factors – such as the rollout of landline coverage or roads – which could result in similar types of effects (without anything to do with cell phones).
Second, we need to worry about whether changes in the Y – such as changes income – aren’t affecting or driving the rollout of cell phone coverage – known as reverse causality.  This is the challenge of these studies. With that in mind, most of the studies in question either treat the rollout of cell phones as a quasi-experiment, or attempt to control for this endogeneity.



Mobile Phones and Fish Price 
Dispersion (Jensen 2007)

Comparing cell phone and non-cell phone regions in India, Jensen finds that cell phone coverage is associated with a strong reductionin price dispersion across markets, as these graphs show.  If we look at the second graph, we see that prices across fish markets in the region vary widely before the introduction of cell phones.  Once cell phones are introduced, as is seen by the red line, dispersion across these markets goes down – they are harmonized.
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There were similar findings for grains – a storable commodity, in contrast to Jensen’s perihsable commodity – in Niger.  This graph basically shows price dispersion pre and post-mobile phone coverage, where 0 is the date that cell phone towers arrived in a market pair.  Prior to the introduction of cell phone service (tower) in a particular market pair, changes in price dispersion were positive.  However, once mobile phones are introduced in a particular market pair, price dispersion among markets decreases, with a reduction of 4-5 CFA/kg in the initial 4 months’ after coverage.  The marginal impact decreases over time, however; price dispersion in cell phone markets is -2.5CFA/kg lower 6 months’ after coverage.  



Trader-Level Outcomes (Aker 
2008)

Probit Estimate

Dependent variable:
Coeff 
(s.e.) %∆

Coeff 
(s.e.)

Coeff 
(adj s.e.)

Coeff (df/dx) 
(s.e.)

Coeff
 (s.e.) %∆

# of Markets Searched
 .91**
(.46) 26.26%

 .22**
(.11)

.22**
(.05)

.91**
(.47) 26.49%

# of people consulted for 
market information

1.5***
(.50) 39.95%

.33***
(.11)

.33**
(.08)

1.7***
(.71) 45.14%

OLS Estimate Poisson Estimate Nearest Neighbor 

Use personal contacts to obtain 
market information

 .07***
(.02) 7.99%

 .61***
(.09)

 .07*
(.04) 7.57%

Change sales markets
 (Yes=1, 0=No)

.08
(.06) 57.14%

.08*
(.05)

.09*
(.05) 64.29%

# of Sales Markets
 1.02**
(.71) 25.37%

.22**
(.09)

.22***
(.02)

1.13*
(.70) 28.04%

Search in .91 more markets Sell in one more market

Why do we see these changes?  Aker shows that these changes are not due to other factors (ie, landline coverage, market structure) but rather due to a change in traders’ search behavior.  Traders in cell phone markets search in more markets, sell in more markets and consult more people for information than their non-cell phone counterparts.  



Cell Phones and Welfare

• Welfare improves with market efficiency, but 
how welfare is distributed among consumers, 
producers and traders is ambiguous

• Increase in fisherman’s profits and a reduction • Increase in fisherman’s profits and a reduction 
in waste (Jensen 2007)

• Traders’ profits increase (higher prices) and 
consumer prices decrease (Aker 2008)

• Increase in monthly wholesale price of 
soybeans (Goyal 2008)

But what does this mean for welfare – the well-being of the poor?  Here the theoretical predictions are ambiguous.  While improvements in efficiency 



Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A way forward

Now, in light of both qualitative and quantitative evidence on the impact of cell phones, governments, donors, cell phone companies and NGOs have noticed the potential of information technology in achieving development goals in a variety of sectors, including agriculture, education, health, financial services and governance.  
  



Cell Phone-Based Services and 
Development Projects

Services

• Mobile banking (M-PESA, 
Zap, G-Cash)

Development Projects

• Market information systems (Esoko 
Ghana, IMAC Niger)

• Health information systems 
(Satellife Mozambique)(Satellife Mozambique)

• Early warning (Lake Victoria 
project, Ushahidi)

• Governance (PVT hotlines, voter 
education Mozambique)

• Village Phone (Bangladesh, 
Rwanda, Uganda)

• Literacy (Niger, Senegal)

In response to this, what we’ve seen in the past few years in a proliferation of cell-phone based services and products, some of them with the specific development outcomes.  In terms of products and services, mobile money – known as m-banking – has emerged in the Philippines and Latin America, with M-Pesa in Kenya and Tanzania and other mobile money systems now in Ghana.  

In terms of mobile-phone development projects, these are in a variety of areas.  I can’t list all of the examples in all of the countries, but mobile phones are being used in agricultural market information systems in Ghana and Niger; as health information systems in Mozambique (and Uganda); as part of early warning projects in the Lake Victoria region, allowing fishing communities to report flooding; for governance projects, both as a mechanism for parallel vote tabulation (PVT) in election monitoring but also in providing informaiton (via SMS) on voter and civic rights; as village phone project to provide an income-generating mechanism; and as a platform for literacy. I will briefly talk about the last one since I am involved with this project.

The Mozambique Health Information Network (MHIN) strengthens the Ministry of Health of Mozambique (Ministério de Saúde, MISAU) capacity to collect, transmit and report Health Management Information System (HMIS) data.
Similarly in Africa, the use of cellphones in elections is widespread. In Senegal’s 2000 presidential election, citizens armed with radios and cellphones helped to prevent incumbant president Abdou Diof from rigging the elections. During the balloting radio stations sent reporters with cellphones to voting stations to instantly report results as ballots were counted, making it difficult for authorities to change the results. (Mbarika). Similarly, a vote in Sierra Leone last August briefly threatened to disintegrate amid rumours of violence—also spread through text messages—but quickly returned to order when some 500 observers at the various polling stations sent text messages to the central system saying that the rumours were false (The Economist, 2008).��



Cell Phones and Literacy: 
Project Alphabétisation de Base 
par Cellulaire (ABC)



Project ABC Approach
• Use “simple” cell phones as a learning tool to 

allow participants to practice reading and 
writing in their local languages (Hausa, Zarma) 
via SMS

• Reinforce the importance of functional literacy • Reinforce the importance of functional literacy 
(and numeracy) by targeting producers’ 
groups with a common economic “function”

• Facilitate participants’ access to market 
information via cell phones (Frontline SMS)

40

“Simple” in this context means cell phones such as Nokia and others that do not need to be programmed with special games or software.  While this is one approach that has been used by MILLEE and others with success in India, the goal of this project is to use an approach that could be sustainable and used by other participants.  SO, the current program is using Nokia phones with no flash capability.

Participants in Project ABC follow the same basic literacy training, but with four modifications:  
Participants are trained in how to use SMS
Participants learn where numbers and letters can be found on the mobile phone handset
Groups of literacy participants are provided with access to cell phones
The project has linked with the market information service (MIS) to allow participants to ask for weekly SMS messages on agricultural prices








Project ABC Evaluation 
Approach
• Compare cell-phone 

based literacy with 
traditional literacy

• Half of villages (70) 

Compare impact on literacy rates 
and other outcomes in ABC and 

non-ABC villages

• Half of villages (70) 
were randomly 
selected to receive the 
interventions in 2009

• Half of the 2009 
villages (35) receive 
“cell-phone “ literacy

Project ABC Villages Non-ABC Villages
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The initial results from the project are promising.  A comparison of the ABC and non-ABC groups before and after shows that both groups improved their reading skills, increasing their test scores by almost double (moving from a « beginner » level).  But the learners in the ABC villages increased their test scores by more – 32% difference – and they moved into a higher level of literacy (Level 2, rather than Level 1).   
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The same is true with the numeracy results for both groups.  This suggests, therefore, that mobile phones can be an effective way for learning in local languages.  



Overview

• Cell phone coverage and the digital 
divide 

• Buying a mobile phone on less than a 
dollar a daydollar a day

• Cell phones…”Making Life Better”?
• Mobile phones and development
• A Way Forward

Where can we go from here?  



A Way Forward

A device that was a yuppie toy not so long 
ago has now become a potent force for 
economic development in the world's 
poorest countries. But more can be 
done to exploit it. Most governments done to exploit it. Most governments 
say they are in favor of economic growth 

and broader access to 
communications. By cutting back on 
mobile-specific taxes and tariffs, they can 
help to promote both of those things. 
(The Economist, May29, 2008)

IF we think that mobile phones have an opportunity to improve development outcomes – both as a spillover from the IT sector and in development projects – how should we proceed?  



Three Issues for Affordable Access 
to Mobile Phones (“Fair Mobile”)

• Positive Externalities

• Market Structure and Government Policy• Market Structure and Government Policy

• Taxes and Regulatory Fees

Now, while coverage and the cost of mobile phones – and services – have reduced drastically in recent years, mobile phones and services are still expensive.  In Niger, for example, the cost of a 1 minute call off-network was $.38 per minute, with the price of a SMS $.11/minute – about 1/5th of the price. Obviously, consumers have adapted to this situation in creative ways.  For example, rather than calling, individuals will ‘beep” or “flash” friends and family members to let them know that they want to be called.

But if we think that mobile phones can truly be an innovative development tool, we can go beyond to ensuring affordable access.  There are three issues associated with this:  externalities, market structure and taxes.



Positive Externalities of 
Telecommunications

P
S=Private 

Marginal Cost

B
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P*

Q

D=Private 
Marginal Benefit

Q*

Social Marginal 
Benefit

Q** 
Social Optimum

A

For externalities, cell phone companies and handset providers are primarily making decisions about what quantity to produce where their private cost meets market demand.  But there are additional benefits to mobile phones (social marginal benefit) that are not being taken into consideration. Therefore, where mobile phone companies will produce at Q*, with prices at P*, the social optimum is where SMB equals their PMC



Monopoly Liberalized

Market Structure

� One service provider
� Higher prices and lower volumes
� Fewer range of products, low-

quality service

� Greater number of entrants
� Lower prices
� Greater range of products and 

services

In addition, market structure – the degree of competition among cell phone service providers in a country – can have important implications for the quality and quantity of service, the products offered and the prices. 
Economic theory predicts that monopolies – where there is one service provider – will result in higher prices and lower volumes and fewer range of products, as well as allocative and productive inefficiencies

Competitive markets, however, will have a greater number entrants, lower prices (as they price where D=MC) and a greater range of products.  

	
Output from monopoly is of inferior quality
Monopolist has no incentive to increase quality
No incentive to produce innovative products
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The structure of the industry has changed significantly in Africa over the past 15 years.  In 1995, none of the countries in SSA had cell phone coverage, and the existing telecommunications structures were monopolies.
By 2009, every country in the continent had mobile phone service, and 50 percent of these sectors were fully liberalized – meaning that all mobile companies were granted their own gateway licenses.  This represents a relatively high percentage of countries – SSA has one of the highest percentage of liberalized markets in the world.

Since 2007, some governments are trying to reassert monopolies – namely, Benin, Sierra Leone, CAR, Zimbabwe in recent years. 

Note:  These are highly correlated with the number of service providers – fully liberalized markets have an average of 3.53 service providers.



Liberalization and Pricing in Kenya 
(GSMA 2006)

•Partial liberalization in 2004

•International call prices •International call prices 
decreased by 31%

•Traffic increased by 40% by 
the end of 2005

•Four mobile operators as of 
2009

The market structure appears to be highly correlated with the volume and price of services offered.  While a comprehensive study on the impact of liberalization on the sector in SSA does not exist there are case studies for specific countries.  This shows the international call prices and volume of calls in Kenya pre and post partial liberalization in 2004.  We see that prices were in general on a downward trend prior to liberalization, and continued afterwards.  Traffic increased by 40% in the year following liberalization, and there were 4 mobile operators as of 2009.  



Liberalization and Pricing in 
Nigeria (GSMA 2006)

•Partial liberalization in 2001, 
full liberalization in 2006

•Price of international calls in 
2005 is 10% of the price in 2005 is 10% of the price in 
2002

•Average annual traffic in 5 
years after partial liberalization 
is 65% higher than traffic in the 
five years prior

• Five mobile operators as of 
2009

There are similar trends in Nigeria, which partially liberalized in 2001 and fully liberalized in 2006.  Liberalization was associated with lower prices, higher traffic and an increase in mobile operators. 

Thus, while we cannot attribute these changes to liberalization, they suggest a powerful correlation. 



Taxes and Regulatory Fees (GSMA 
2006)
• 24 governments levy specific luxury taxes on 

mobile handsets
• 8 governments levy specific luxury taxes on 

mobile usage (air time) mobile usage (air time) 
• 25+ governments levy specific luxury taxes on 

ICT equipment



Summary
• Mobile phone coverage and adoption is 

occurring at a staggering rate in sub-Saharan 
Africa

• Their primary use appears to be in facilitating 
access to and use of information (and access to and use of information (and 
services)

• There is strong evidence that mobile phones 
are  having a (positive) economic impact on 
markets and individuals, but evidence  on the 
impact of  cell phone-based development 
projects is currently limited



Recommendations for 
Development Actors and Donors
• Keep it simple

o Handsets and products (services) need to be adapted 
to populations with low literacy rates.

• Encourage public-private partnerships• Encourage public-private partnerships
• Measure the impact of cell-phone based 

interventions to verify that it’s better
• Don’t forget about other infrastructure 

investments 
o Mobile phones can enhance delivery of and access to 

resources and information, but they cannot replace 
roads, power, credit..



Recommendations for Policy-
Makers

• Create enabling environment for investors by:
oContinuing the liberalization process

Maintaining fair and transparent regulationoMaintaining fair and transparent regulation
oReconsidering ICT-specific taxation



Recommendations for the Private 
Sector
• Continue partnerships with the public 

sector
• Develop appropriate products

Recognize potential social benefits of cell • Recognize potential social benefits of cell 
phone technology

• Environmentally-friendly investment
o Diesel generators and coltan (tantalum)
o “Can you hear Congo Now? Cell Phones, Conflict Minerals 

and the Worst Sexual Violence in the World” (Pendergast 
2009)



Are there potential negative 
impacts?
• Disseminate hate speech
• Misinformation
• Election-rigging• Election-rigging
• Blocking services
• Environmental impacts 

o Diesel generators, coltan in the Democratic 
Republic of Congo

Now, there are certainly potential negative impacts of cell phones, as is the case with any telecommunications technology.  There are examples ofc cell phones being used to disseminate hate speech and misinformation, especially during elections.  In the 2007 Kenyan election, SMS messages were used widely to distribute information to Kenyans from outside the country, and to spread news and information among Kenyans. Before election day, SMS messages were circulated because other modes of communication were monitored by government. In the days after the election, the Kenyan government banned all live radio and television broadcasts and warned Kenyans about circulating news via SMS. ��The news blackout meant that there was no way for citizens to know what was happening in other parts of the country or whether it was safe to travel, and informational SMS messages provided such details. While most common messages contained information about the registration numbers of vehicles ferrying fraudulent ballots or individuals sent to incite violence, other messages included ethnic hate speech designed to incite violence, highlighting the potential negative uses of text message.

Short for columbite-tantalite, coltan is a metallic ore used to make tantalum capacitors, 




