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Abstract

While most of the world’s population resides in countries that are wealthy or developing, the rest reside
in low-income and least developed countries (LDCs), left behind and growing more disconnected. At the
same time, mobile phones are widely adopted in these underdeveloped areas and demonstrate
potential for economic development. However, technological innovation and policies have often
addressed narrow dimensions of poverty and development. Sustainable development, on the other
hand, assesses the welfare of a country in its entirety. This then begs the question of how mobile
telephony technology, given its pervasiveness, can be beneficial on a systemic and sustainable level.

This document presents evidence that mobile phones can contribute to sustainable development in
several ways. The focus is on selected countries in the sub-Saharan Africa region: Kenya, Tanzania,
Uganda, and Nigeria, each of which is categorized as a LDC. The Sustainable Development framework is
used to analyze data from case studies and existing technology, institutional and policy trends in the
mobile telecommunication industry.

The evidence from literature demonstrates that mobile initiatives focused on niche areas, such as
banking and health, have benefited on the community level and improved operations within firms.
Mobile industry policies have created a healthy system of innovation in these countries. However,
environmental development has been secondary or even ignored. Thus, the recommendations focus on
prioritizing sustainability, specific policies continuing diffusion and adoption, technology transfer
mechanisms, increased robustness in data-tracking and countering external economic shocks.

The data presented is not meant to be comprehensive nor complete. Consequently, suggested future
work addresses short-term, mid-term, and long-term strategies. Specific areas include examining causal
linkages for mobile phone adoption, designing technology initiatives around sustainability goals, and
drivers that facilitate technology transfer.

Mobile telecommunication technology offers real opportunities for development and growth in Africa. If
the focus of development shifts from mere economic growth to sustainable development, countries can
not only transform their economic fortunes but also enhance the quality of their environment.
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1. Introduction
1.1 Development and Growth: An Overview

1.1.1. A Tale of Three Worlds: Developed, Developing, and Least Developed
While the world is in many ways connected, there is a population, often called the bottom billion or least
developed countries (LDCs), that is becoming increasingly disconnected from the global economy. During
the period between 1960 and 2004, real per capita income in the developing world such as India and
China grew at an average rate of 2.1% per year - a fairly considerable growth rate (Rodrik, 2007). Rich
countries grew at a rate of 2.5% per year during the same period. However, the LDCs* experienced
stagnant growth or even declining growth (UN, 2003), increasing the economic gap between themselves
and the rest of the world.

There is a paradox in our world today. Eighty-five percent of the world’s population resides in countries
that are wealthy or developing with upward growth. The rest reside in low-income and underdeveloped
states, left behind and continually falling behind. This interconnected web of our world has high-growth
countries and no-growth countries; countries that have grown rapidly throughout and countries that
have been declining.

1.1.2. The Development Experience of the Developing Economies
The pattern of economic performance has varied greatly across different time periods. China and India
have been major success stories since the late 1970s, with China experiencing a growth rate of 8.0%
since 1978 and India roughly doubling its growth rate since the early 1980s (pulling South Asia’s growth
rate up to 3.3% between 1980 and 2000 from 1.1% between 1960 and 1980). The developing countries
that are not part of the bottom billion, the middle four billion, have experienced rapid and accelerating
growth in per capita income. During the 1970s, they grew at 2.5% per year. During the 1980s and 1990s,
their growth rate accelerated to 4% per year. During the early 21* century, it accelerated again to 4.5%
per year (Collier, 2007). Between 1981 and 2005, the number of people in poverty has fallen by around
600 million in China alone.

While there has been great progress in reducing poverty, it has been far from uniform. The global
picture masks large, regional differences. Figure 1.1 below illustrates the growing gap between the
developed and least developed countries during the last four decades (Schill, 2010).

A country is classified as a LDC if it meets three criteria:
low-income (three-year average GNI per capita of under USD $905, which must exceed $1,086 to exit the list)
human resource weakness (based on indicators of nutrition, health, education and adult literacy)
economic vulnerability (based on instability of agricultural production, instability of exports of goods and
services, economic importance of non-traditional activities, merchandise export concentration, handicap of
economic smallness, and the percentage of population displaced by natural disasters)
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Sources: USDA Economic Research Service; World Bank World Development Indicators; International Financial
Statistics of the IMF; Global Insight; Oxford Economic Forecasting.
Figure 1.1: Share of the World GDP by developed, developing, and least developed countries.

During the 1970s, the bottom billion diverged in growth from the rest of the developing world by 2% a
year. This divergence accelerated to 4.4% a year during the 1980s and further to 5% during the 1990s. In
sub-Saharan Africa (SSA), the $1.25 a day poverty rate has shown no sustained decline over the whole
period since 1981, starting and ending at around 50%. In absolute terms, the number of poor people has
nearly doubled, from 200 million in 1981 to 380 million in 2005.

1.1.3. Mobile Technology in Sub-Saharan Africa as a Focus of Study
The geography that this thesis centers on is the sub-Saharan Africa region. Several countries in this
geography are categorized as LDCs, according to the United Nations, exhibiting some of the lowest
indicators of socioeconomic development and lowest Human Development Index (HDI) ratings of all
countries in the world. A detailed regional assessment will be in Chapter 4.

The value of mobile phones is arguably higher for LDCs. The main benefits, which will be expanded on in
Chapter 5, are that they overcome systemic constraints, such as unpredictable environments, lack of
infrastructure, lack of transport, and high social barriers. While the rural poor are not homogenous,
consisting of artisans, farmers, fishermen, migrant workers, and indigenous people, a common element
is their lack of affordable access to relevant information and knowledge services. The lack of access to
such services can lead to contributors of poverty, such as ignorance of income-earning or market
opportunities.

1.2.Factor Endowments: Innovation Systems and Mobile Technology

While many regions in the SSA region are described as least developed or underdeveloped, they also
exhibit a baseline of physical, industrial, political, and institutional infrastructure for an emerging
economy and for development to ignite and sustain. They exhibit many variables, namely factor
endowments, which demonstrate potential for development and growth. Specifically, they have
innovation systems and a capacity for technological innovation with mobile telephony. Innovation
systems are enabling institutions fostering technological innovation, a complex system of interacting
determinants, reflecting different political, social, and economic development cultures and traditions.
According to the International Monetary Fund (IMF), development entails a modern infrastructure, and
a potential to shift away from low value added sectors such as agriculture and natural resource
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extraction (IMF, 2010).

The African mobile market exceeded half a billion subscribers during 2010, hitting about 506 million
(Nwankwo, 2010). This is a 20% increase since 2008 and an exponential growth since the 16 million
users in 2000. The mobile subscriber base is projected to grow to 842 million by 2015. Figures 1.2 and
1.3 illustrate the rapid growth of mobile telephony in the developing world.
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Figure 1.2: Total mobile phone subscriptions; Figure 1.3: Mobile phone subscriptions/100 inhabitants.

Figures 1.4 and 1.5 show the growth of mobile phone subscribers in Africa.
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Figure 1.4: Mobile subscriptions and penetration in Africa; Figure 1.5: Comm. growth in Africa/100 inhabitants.

From a wide range of uses, whether it's checking market prices of crops, transferring money, diagnosing
medical conditions, or simply making a call, mobile phones are transforming Africa. For example,
productivity gains from mobile telephony operations can be substantial. This can be evaluated through a
range of factors, from the number of workers relying on mobile phones to revenue and time savings due
to mobile phones, with benefits including business expansion, employment search, entrepreneurship,
money transfer, and transaction costs (Deloitte and Touche, 2007). Case studies and reports have also
demonstrated GDP per capita increases with the addition of mobile phones into a community, given a
certain baseline, and opportunities have increased due to access to employment and market
information (ITU, 2009). The growth of mobile phone subscribers and associated mobile applications in

Africa has received claims that the technology will be Africa’s “silver bullet” for economic growth
(Perkins, 2010).
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However, the only way for this technology to have an economic and social impact on the world’s
developing and least developed populations, the crux of the development challenge, is through
appropriate and complementary technological and policy innovations that facilitate entrepreneurship
and development initiatives, and ensure distributive benefits. Otherwise, those living in extreme poverty
(under USD $1 a day) will be left out of the benefits reaped from this technological boom.

BRIC countries, specifically India and China, can play an importantly role in the development of the
selected LDCs, serving as a role model for lesser developed countries. But India’s and China’s growing
presence may also deprive the latter nations from global integration. As the emergence of energy and
mobile technology grows, only with the appropriate policies and careful monitoring will these LDCs truly
benefit from innovation.

1.3.Sustainable Development in the Underdeveloped Scene
The problem of a lack in development contains multiple dimensions, with economic development as just
one of those dimensions. Solutions that enable economic and social development in all societies,
according to economists M. P. Todaro and S. C. Smith should aim (Todaro and Smith, 2009):
® To increase the availability and widen the distribution of basic life-sustaining goods such as food,
shelter, health, and protection.
¢ To raise the quality of life (securing more meaningful jobs and enhancing cultural and human
values).
¢ To expand the range of economic and social choices available to individuals and nations, by
freeing them from dependence to other nations, but also from the forces of ignorance and
human misery.

Thus, sustainable development incorporates economic and social development and centers on the
interdependence and interaction of three dimensions:

¢ Employment Growth: increasing rewarded and rewarding opportunities

® Economic Development: increasing access to capital

* Environmental Protection: increasing quality of life

This thesis will use Massachusetts Institute of Technology Professor Nicholas Ashford’s Sustainable
Development Framework to assess the performance of mobile telephony innovation against the three
dimensions of sustainability: Economy, Employment, and Environment.

1.4.Risks and Opportunities

As the adoption of mobile technology increases in sub-Saharan Africa and the supporting infrastructure
develops, there will also be a growing costs, namely real costs such as environmental damage and
opportunity costs related to equitable wealth and information distribution.

To truly have a positive impact, the mobile technology boom will require complementary access to
public infrastructure, such as reliable electricity, with appropriate policies that will not hinder further
adoption and use, especially by the poorest. The taxes levied by national governments on these
technologies have the power to make their adoption and use cost prohibitive. For Africans living in
extreme poverty, cell phones still remain inaccessible and unaffordable. The lack of adequate
transportation infrastructure is still a major obstacle. In SSA, only 29% of roads are paved and barely
25% of the population has access to electricity.
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Thus, the real opportunity is not solely technological. While creative and innovative uses of mobile
technology that benefit the economic livelihood of the world’s poor can be attractive, complementary
policies and institutional arrangements are absolutely necessary. This includes top-level, supply-side
policies that ensure market competition to grow the mobile industry, such as designing appropriate
antitrust laws for the industry players, as well as demand-side policies to ensure affordability and
accessibility for those in need. The rise of mobile telephony usage has led to growing concerns over
information and cyber security and environmental dangers due to e-waste. With these new risks, local
governments are designing legislation to regulate usage and minimize the potential harmful effects.
Collaborations between public, private, and NGO institutions are also forming to address these risks.
Both domestic and international policies will need to promote the development of mobile technology
and protect users and entrepreneurs from economic disincentives.

The challenges of developing such policies include the capacity to do so, the ability to consult with all
the relevant stakeholders, and the communication process. Currently, many policies being developed in
these countries do not address the needs of the people, often seen as irrelevant to the society.
International organizations and domestic institutions need to diligently implement, monitor, and
evaluate the effectiveness of policies, managing where investments are distributed and ensuring that
the incentives are in place to spread mobile penetration to the most rural of villages, and that the
economic benefits are distributed appropriately. This is the only way that emerging technology has a
chance to positively impact the livelihoods of Africans in the long run.

1.5.Structure of Thesis

Poverty cannot disappear unless the bottom billion grow. They will not grow unless development is
ignited and sustained. And it can’t be done with a one-size-fits-all solution as previously prescribed with
the Washington Consensus. Development strategies must acquire mastery over a broader range of
activities, instead of concentrating on what one does best. The most significant instances of productive
diversification are indeed the result of concerted government action and of public-private collaboration.
Entrepreneurs must experiment with new product lines. They must experiment with technologies from
established producers abroad and adapt them to local conditions. The type of discovery that matters in
these contexts differ from innovation and R&D as traditionally understood. The development process in
LDCs is largely about structural change: it's characterized by economist Dani Rodrik as one in which an
economy finds out — or self-discovers — what it can be good at, out of many products and processes that
already exist. What is involved is not just inventing new products or processes, but “discovering” a
certain good, which can already be established in global markets, that can be produced at home and at
low cost (Rodrik, 2009). Each country and each environment needs uniquely tailored solutions that mix
top-down frameworks with local knowledge.

The purpose of this thesis is to examine the role of mobile telephony technology and mobile
applications, and institutional and policy instruments within this technology’s broader social, economic,
and political system for addressing development challenges in least developed countries, focusing on
sub-Saharan Africa. The outcome is to propose a systematic but customized approach to identifying
innovation opportunities in low-income countries and fashioning appropriate pathways to achieve
sustainable development through technology, institutional activity, and policy mechanisms. Integral to
the analysis of the system in which these technologies operate would be to investigate any
commonalities, pathways, and connections with emerging economies such as India and China.
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The research begins with an analysis of the relationship between existing models of economic
development and growth in the context of factor endowments (Chapter 2). The discussion then
advances to the effects of economic growth on sustainability (Chapter 3). This includes an analysis of the
limits of the GDP growth paradigm, but also of the effects of growth LDCs and the interconnection of
economic growth and ecological collapse. The focus of analysis then shifts to the regional analysis of
sub-Saharan Africa and its mobile telecommunication industry (Chapter 4). Mobile telephony technology
and their effects on sustainable development are examined through case studies and industry reports
(Chapter 5). The performance of the technological options, institutions, and policies are presented and
analyzed and assessed against the indicators of the Sustainable Development Framework (Chapter 6).
Synthesis of the relationship between mobile telephony technology and sustainable development is
presented, including options for technology, institutions, and policies that promote sustainability. The
discussion is concluded by recommendations on appropriate and effective options and pathways that
could be employed so that mobile telephony technology can facilitate sustainability (Chapter 7).
Additionally, an examination of current and potential barriers preventing mobile telecommunication
technology to contribute to sustainable development in the selected countries along with suggested
future work concludes this document.
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2. Development and Growth

2.1.0verview of Development and Growth

Theories of development and its challenges has been around for awhile and is most recently associated
with the work of development economists like Jeffrey Sachs, who has focused on the consequences of
poverty traps such as health problems. For example, malaria keeps countries poor, and because they are
poor, the potential market for a vaccine is not sufficiently valuable to warrant drug companies making
the huge investment in research that is necessary. Econo