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Summary

The strong pattern of inequality that marks LatinAmerica and the Caribbean (LAC), the most
unequal continent in the world, is repeated, although with different characteristics, in access
to information and communication technologies (ICTs). Despite significant progress in
universal implementation of some of these technologies, especially cellular telephones, LAC
has not reached the levels of economic growth and reduction of poverty and inequality
expected with the penetration of ICTs. Although extensive literature exists signaling the
potential benefits of ICTs as tools for poverty reduction, the evidence is still incipient in Latin
America.

This document is the final report of a study that had a dual purpose: to contribute to an
understanding of the relationship among poverty, digital poverty and mobile telephony’s
potential contribution to improve the standard of living for the poor, and to move toward
better statistical analysis of the cellular telephony in the poorest sectors of LAC. For a more
in-depth assessment, a detailed analysis was done of the evolution of these variables in
Uruguay, where fairly reliable statistics are available.

Although it is not currently possible to demonstrate empirically, in great detail, that mobile
telephony penetration is making a substantive contribution to poverty reduction in LAC,
the study sheds light on certain areas. First, mobile telephony penetration has been sig-
nificantly higher than the others ICTs among the poorest sectors of the population. Second,
Lorenz curves show that the distribution of mobile telephony is consistently more equitable
than landlines among the population in LAC. Third, where poverty levels are equal, in just
a few years mobile telephony penetration has reached levels far higher than those attained by
fixed telephony over several decades. As a result, having a mobile telephone is a less reliable
proxy indicator to estimate a household’s socio-economic status than having a landline.
Fourth, the high degree of mobile telephone penetration in poor sectors sparks new ideas
about possible strategies and tools for promoting other ICTs (especially computer use and
Internet access), which have had comparatively less impact so far.

In short, these elements contribute to an objective and methodologically valid argument that
can be used in the design or redesign of public ICT-related development policies in the region.
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Introduction

The strong presence of information and communication technologies (ICTs) in nearly all spheres of
modern society is one of the most prevalent characteristics of the growing globalization. Having the
broadest possible access to these ICTs is increasingly accepted as a necessary condition for the
successful insertion of less-developed countries into the international economy.

Among those who call for the expansion of ICTs as a catalyst for development in the region, a series
of public policies have been developed that focus on increasing universal access and connectivity.
For example, in recent years many governments in Latin America and the Caribbean (LAC) have
financed the creation of “telecenters” or community access centers based on Internet use as part of a
strategy for promoting connectivity nationwide. But while many of these programs are considered
successful, various studies have shown that these initiatives have had a limited impact on the
eradication of poverty (Proenza et al. 2001).

Many of the efforts to disseminate ICTs for development have focused on providing computers and
Internet access. Studies have therefore focused on the degree of universal access and its impact. The
dissemination of other technologies (such as cellular telephones) and their impact on poverty
reduction have received far less study, especially in LatinAmerica. Since 2001, the number of cellular
telephone lines in the region has grown significantly, doubling in only four years and reaching growth
rates of 300 percent in some countries, such asArgentina and Peru. These penetration levels have far
outstripped those of traditional landlines.

The spread of cellular telephony in the poorest sectors has attracted the attention of companies and
development experts worldwide. In Africa andAsia, efforts have been made to understand both the
social and economic contributions of mobile telephony in rural and low-income urban sectors, with
favorable findings (Vodafone 2005, Souter et al. 2005, Zainudeen et al. 2006). In Latin America, there
is still a lack of detailed evidence about the potential of mobile telephony as a tool for improving the
standard of living of people who are poor or marginalized, as well as rural populations in the region.

LAC faces a combination of two problems: poor definition and measurement of indicators of digital
poverty and, more importantly, the lack of evidence of the real impact of ICTs on poverty reduction.
Although there is extensive literature touting the potential benefits of the spread of ICTs as tools for
reducing poverty, the evidence is still incipient or comes from isolated cases. Nevertheless, a relatively
dominant paradigm holds that access to and productive use of ICTs is a necessary condition for
development. According to this strong ideological school of thought, which is both political and
economic, insertion into the international market and participation in globalization are a necessary
condition for increased development.
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In this view, the feedback cycle between ICTs and globalization determines that greater promotion
of ICTs can lead to a higher level of globalization, and therefore a higher degree of economic
growth, which leads to more and better development in a given country. These causal relationships
are debatable, to say the least. The assumption that + ICT => + productivity => + economic growth
=> + development is part of a paradigm that should be subjected to thorough analysis.

There is an opportunity to go further than the current evidence on ICTs and their relationship to
poverty reduction in Latin America. Shedding light on these issues contributes to an objective and
methodologically valid argument that can help support the design or redesign of public ICT-based
development policies for the region.
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1.1 Globalization, poverty and inequality in Latin America

It can be said that ICTs are both cause and consequence of the process of globalization. On the one
hand, ICTs are a cause because they are one of the principal agents that make globalization possible,
and which make it increasingly intense and diverse. But development of ICTs is also a consequence
of globalization, since the existence of a more global market for the exchange of goods and services
has expanded the use of these technologies to every corner of the planet. Nevertheless, there are
significant inequalities in both access to and use of ICTs among and within countries. This has been
termed the digital divide or digital inequality. This new type of inequality exacerbates the gaps that
already existed, such as those related to income, social capital and other socio-economic variables
(ALADI 2003).

In the early 1990s, the worldwide Internet boom led to excessive optimism about the potential of
ICTs to contribute to economic growth and, therefore, to the development of the poorest countries.
To a great extent, this optimism was based on the liberal view in which greater globalization is the
main strategy for achieving economic growth and reducing poverty through “trickle down.”
According to this school of thought, ICTs are the globalizing agent par excellence. Greater
dissemination and penetration of the new ICTs in less-developed countries, therefore, will make them
increasingly globalized and put them in a better position to achieve economic growth and, therefore,
become less poor. This view relativizes the possible impact of redistributive policies on poverty
reduction compared to the possible effects of freer trade and greater economic integration.

Nevertheless, the causal links and assumptions underlying these relationships are the subject of fierce
debate in academic literature on the subject, as well as in the development programs of international
organizations. Some economists hold that the indiscriminate freeing of trade, far from improving
economic stability and spurring economic growth, has undermined it (Stiglitz 2004). According to this
view, the effects of globalization on poverty and inequality worldwide have been, in net terms,
negative during the past three decades.1 There is a certain degree of consensus that while the relative
income gap among the world’s countries has decreased, the absolute income gap has increased
considerably and will continue to do so.2

This is particularly serious in LatinAmerica. Most of the region’s countries have participated actively
in the globalization process, opening up their markets to a great extent because of the reform and
structural adjustment processes of the 1990s. Contrary to the claims of international financial bodies,

1 For the impact of globalization on the increase in poverty and inequality, see Wade (2004), Went (2003) and Woodward and Simms (2006).
2 When considering inequality at the global level, it is important to note that more than 75 percent of the world’s population lives in underdeveloped

countries and an estimated 1.2 billion people live in extreme poverty. In addition, in 2002 income levels for the 10 richest countries were
approximately 82 times greater than those of the 10 poorest countries. See Prabhakar (2003), Wade (2004) y Svedberg (2004).

1. Poverty, digital inequality and ICTs for development
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these reforms did not have the expected impact on reducing poverty and inequality (Vos et al. 2002).3
LatinAmerica and the Caribbean is still the most unequal region in the world, with a large proportion
of the population living in poverty.According to the most recent report by the Economic Commission
for Latin America and the Caribbean (ECLAC), in 2005 an estimated 209 million people (nearly 40
percent of the region’s population) were living in poverty, 81 million of them in extreme poverty
(ECLAC 2006).

Given this relative failure of the adjustment processes, ICTs began to carry greater weight on public
agendas as a strategy for economic growth and poverty reduction in LAC.

1.2 ICTs, development and economic growth

In studies related to economic growth and its determining factors, which have a long history,
telecommunications and other ICTs are playing an increasingly important role. Their significance as
catalysts for economic growth lies essentially in the fact that the expansion of telecommunications
reduces transaction costs, expands market boundaries and greatly increases the flow of information
(Waverman et al. 2005). One fundamental contribution in the field of ICTs, development and
economic growth is the work of Mansell and When, who note the significant impact of ICTs on this
latter variable (Mansell and When 1998). Similarly, Roeller and Waverman (2001) defend the
importance of investing in public networking infrastructure, as it correlates strongly with countries’
economic growth.

In recent years, various works have focused on countries in the Organization for Economic
Cooperation and Development (OECD), with a more optimistic view of the positive impact of ICTs
on economic growth (Indjikian and Siegel 2005, OECD 2003). In Latin America, one notable study,
done for the GSM Association, showed interesting figures for mobile telephony as a generator of
economic, commercial and social value.

In the United Nations, the work coordinated by Matti Pohjola, while arguing that ICTs have had a
positive impact on economic growth in developed countries, relativizes their impact on economic
growth in the poorest countries (Pohjola 2001a). 4

Skeptical views of ICTs also include those that hold that the information and knowledge society is not
as revolutionary or novel as some people think, and that the basis for income accumulation and
distribution is the same as in traditional capitalist society (May 2002). There are also some authors
who distrust the capacity of technology to eventually skip stages of development (Primo Braga et al.
2002) or who, even assuming benefits from ICTs, believe that these are unlikely to reach the poorest
and most vulnerable sectors of the population (Saith 2003). Even in developed countries that are
considered successful, such as Ireland, some people question various aspects of the ICT “miracle” as
a development strategy (Kirby 2003, 2004). Finally, some authors question whether we should apply
ICTs to the Millennium Development Goals as a development paradigm (Heeks 2005, Schech 2002).

3 An exhaustive analysis of the impact of trade liberalization on poverty and inequality in Latin Ameica can be found in the work coordinated by
Rob Vos and Lance Taylor for the UNDP, which covers all the countries on the continent (Vos, Taylor and Barros 2002).

4 The author argues that ICTs have had a positive impact on economic growth in developed countries, but that this has not been true in the
poorest countries. The author quotes Robert Solow’s theory of growth: «You can see the computer age everywhere but in the productivity
statistics» (Pohjola 2001b: 7).
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While there are more and more studies of the contribution of ICTs to economic growth and
development, few have included an in-depth examination of the impact of cellular telephony in
particular, especially in LatinAmerican countries. The following section describes the progress made
in this area.

1.3 The digital divide, expansion of cellular telephony and reported
benefits

The debate among academics, statisticians and professionals over ways of measuring poverty is far
from closed in the world in general and our continent in particular.5 Because of different views of
what constitutes “poverty,” the question arises: what is the best way to measure it? The debate
becomes more complex with the inclusion of concepts such as “relative poverty” and “absolute
poverty,” and “relative inequality” and “absolute inequality.” How we view the concept of poverty
will determine the focus of possible tools for overcoming it.

The same debate arises over how to measure digital poverty and/or the digital divide. The first
regional works on the digital divide in our continent were done by international bodies such as
ECLAC, the Inter-American Development Bank (IDB) and the Latin American Association for
Integration (Asociación Latinoamericana de Integración, ALADI) (ALADI 2003, ECLAC 2000a, ECLAC
2000b, Valenti 2002).

Until several years ago, almost all initiatives for reducing the digital divide were mainly aimed at
providing computers and Internet access. The advance of cellular telephony, not just in LatinAmerica
but also in other regions of the world, has spurred various academics, consultants and industry
experts to focus on studying the expansion of mobile telephony and its impact on developing
countries. Authors like Torero acknowledge that this growth has not led to a decrease in unequal
access, which is mainly seen in the differences between rural and urban areas (Torero et al. 2005).
According to these authors, the relationship between ICTs and development is that ICTs can be a
positive factor in socio-economic development. In that regard, they do not agree with the “skeptical”
views of those who question the beneficial effects, both social and economic, and who hold that the
digital divide is intrinsically related to other inequalities, and not exclusively a matter of access to
technology.

Amid progress in and studies of cellular and mobile telephony, one study done in Africa by the
telecommunications giant Vodafone sheds light on the enormous potential of mobile telephony for
providing socio-economic benefits, particularly in rural and marginalized parts of that region
(Vodafone 2005). Many of the benefits derive from the fact that mobile phones are the only telephone
service option for the low-income population and for people in remote and rural places where there
is no other means of communication (Vodafone 2005).

5 For an overview of the difficulties and importance of the debate over ways of measuring poverty, see Ravallion (2003), Székely, Lustig, Cumpa
and Mejía (2004), and World Bank (2000). A good analysis of the different approaches to measuring poverty can be found in Ruggeri Laderchi
et al. (2003).
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From this and other studies in Africa and some Asian countries, a series of benefits can be inferred.
One is in the labor market, where mobile telephony facilitates both the job search and the possibility
of being located by potential employers. The latter is particularly important for independent workers
or those with temporary jobs, as is often the case with semi-urban, rural or marginalized populations
(Vodafone 2005).

Mobile telephones have also helped reduce emergency response time by facilitating immediate calls
to the police or ambulance services. Along the same line, according to a study of the impact of
telephony on rural populations in India, Tanzania and Mozambique, the cellular telephone is
considered the most important means of emergency communication (Souter et al. 2005). This is
particularly relevant if we consider that the poorest people suffer most from natural disasters and
catastrophes.

Just as mobile telephony is the only means for many rural communities to communicate, it is also an
effective way to stay in touch with family and friends. This is particularly important for families in
which one or more members migrate to cities or other countries in search of better educational
opportunities or employment (Vodafone 2005, Souter et al. 2005).

There are also education and health benefits, since mobile telephony provides long-distance access
for consultations with professionals. In the case of health, the promotion of cell-phone games that
focus on prevention of serious illnesses, such as HIV, is another benefit that mobile telephony can offer
to low-income sectors (Mallalieu 2006).

Another novel contribution emerges from the results of a regional survey by LirneAsia of low-income
groups in Asia. The purpose of the study was to understand patterns of use among people at the
bottom of the income pyramid, the two poorest quintiles of the population (socio-economic sectors
D and E).6 Besides high rates of telephone use in the region and a growing number of mobile
telephones among the population surveyed, the study showed unsatisfied demand for
telecommunications services. Moreover, in contrast with popular perceptions that people in the
poorest sectors cannot afford mobile telephony, there are solid indications of a strong desire in these
sectors to dedicate resources to the acquisition and use of mobile telephones (Moonesinghe et al.
2006, Oxford Analytica 2007). This finding was a novelty and also poses a challenge for service
providers, which must innovate to adjust their plans and services to put them within reach of these
communities.

In short, both the benefits and the findings reported in this section open up a world of potential
opportunities for people in LACwho live in poverty, live in rural or remote communities, or have no
access to ICTs. The following section presents an overview of statistics for the region, summarizing
the state of access to cellular and mobile telephony and how it relates to income and poverty
indicators.

6 The study was done in five countries — India, Pakistán, Sri Lanka, the Philippines and Thailand — in which questionnaires were used with
population groups representative of low-income sectors, made up of people between ages 18 and 60. A series of focus groups were also held
to obtain more qualitative data for each country (Moonesinghe et al. 2006).
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Prepared by authors based on data from the International Telecommunication Union (ITU)

In the field of indicators and statistics for measuring so-called “digital poverty” and its relationship
to poverty in more general terms, there are enormous and interesting areas to explore. The difficulty
in measuring digital poverty in general and in LAC in particular is recognized by various academics
(Barja and Gigler 2005, Barrantes 2005). While obtaining new indicators that make it possible to
quantify these relationships is not easy, it is an important challenge and will be extremely useful for
solidly establishing new proof of the potential for ICTs in development. This section presents a review
of the main data on mobile telephony expansion in the region and a detailed analysis of the
relationship among variables related to access to mobile telephony and income, poverty and
inequality indicators.7

2.1 The expansion of mobile telephony in the region

Figure 1
Fixed vs. mobile telephony in Latin America and the Caribbean

In recent years, mobile telephony has expanded at high rates in all countries of the continent. New
price structures (mainly prepaid cards) and the introduction of “calling party pays” (CPP) may be the
variables that have carried the greatest weight in explaining the explosive growth of mobile telephone
service in the region. Except for a few cases, by 1998 the great majority of countries had adopted both
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Table 1
Expansion of mobile telephony in Latin America — number of mobile lines per 100
inhabitants

incentives (the first a market mechanism and the second regulatory). Figure 2 and the
accompanying table (Table 1) show the evolution of fixed telephony in certain countries in LAC;
the increase in penetration rates and the significant rise in access figures as of 1998 are notable.

Figure 2
Expansion of mobile telephony in Latin America

Prepared by authors based on data from ITU and GSM Association.

Prepared by authors based on data from ITU and GSM Association.
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Prepared by authors based on data from ITU and national companies.
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8 In part, the lower costs for first-time activation of service are a result of the lower fixed costs for a mobile service provider to conect a new
user to the mobile network, compared to a landline operator’s costs, when the mobile network is already installed.

Both CPP and prepaid cards give mobile telephony an advantage over landlines, especially for low-
consumption users (Dymond and Oestman 2004, NECG 2004, Stephens et al. 2005, Oestman 2003,
Telecom CIDE 2006, Mariscal et al. 2006). These advantages include the relatively low costs incurred
by users for starting up mobile phone service (activation of the line, SIM card, equipment, etc.),8 the
possibility of controlling expenses and not being required to sign a contract, which means the user
does not have to prove that he or she can qualify for a loan, which is extremely difficult in countries
where economic instability and recurring crisIs make lines of credit scarce in general. The prepaid
system, meanwhile, has benefits for the operator, who does not have to send monthly statements of
charges and avoids the risk of users defaulting on contract payments.

While the slow growth of landlines made it nearly impossible to foresee anything approaching
universal access in the 1990s, the boom in cellular and mobile telephony seems to be making this the
predominant form of access to telecommunications and other services in the region.

By 2005, except for a few cases — such as Cuba and Costa Rica — the number of mobile telephone
service subscribers in Latin America and the Caribbean surpassed that of landline subscribers. In
countries such as Bolivia, Chile, El Salvador and Panama, access to mobile telephony was three times
that of fixed telephony, and in more extreme cases, like those of Paraguay and Nicaragua, mobile
telephone penetration was five times that of landlines.

Figure 3
Mobiles per fixed lines in Latin America
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While there is consensus that cellular telephony should be considered complementary to fixed
telephony in developed countries, substitution between the two services is characteristic of
developing countries (Dymond and Oestman 2004, NECG 2004). According to the data cited, in LAC
cellular phone use may have started as a service complementary to landlines in the early stages, but
it later became a substitute. It is also important to remember that in some LAC countries, various
data transmission and ADSL connection services are provided through traditional copper cable
landlines. The expansion of mobile telephony, therefore, reduces the gap in unequal access to
telephone service, but does not close the household Internet connectivity gap to the same degree.

The advantages of CPP and prepaid cards also operate along this line. These studies are even more
interesting when we consider that access to mobile telephone services is still difficult for low-
consumption users in several countries (Barrantes et al. 2007). According to the conclusions of the
study done as part of the DIRSI network’s Mobile Opportunities project, in only two of the six
countries analyzed, the low-volume set of prepaid services for mobile telephony was less expensive
than that of fixed telephony.9 Nevertheless, mobile telephony continues to outstrip landlines, which
leads one to look for factors other than rates to explain its preferred status.

2.2 The expansion of mobile telephony and income and poverty indicators

There have been few statistical analyses of the relationship between the expansion of mobile
telephone service and its impact on low-income groups. In this section, we will review some of the
links between mobile telephony penetration and income and poverty variables.

2.2.1 Mobile phones, income and poverty indicators

In general, studies of ICTs show a positive relationship between income and access to ICTs. The most
recent United Nations report on the expansion of ICTs (UNCTAD 2006) shows that the higher a
country’s income level, the greater the degree of adoption of ICTs, on average. Access to mobile
telephony is no exception. The report on the information society published by the International
Telecommunication Union (ITU) in 2006 also illustrates this point (ITU 2006b).

Figure 4 shows the strong positive correlation between income level and mobile telephony access
for more than 100 countries. It is important to note, as the graph shows, that as of a certain level of
per capita GDP (about US$7,000), mobile telephone coverage begins to concentrate consistently at the
higher level.

9 The set of services analyzed is low volume, with 25 outgoing calls and 30 short messages (SMS) a month. Countries in which the set of
mobile phone services is less expensive than fixed telephony are Mexico and Chile. The remaining countries (Argentina, Brazil, Colombia and
Peru) report that landlines are more accessible and less expensive than mobile service. See Barrantes et al. (2007).
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Prepared by authors based on data from ITU and International Monetary Fund (IMF).

In Latin America, the relationship between these variables follows the same pattern. Figure 5 shows
the relationship between access to mobile telephone service and income levels for a group of 17
countries.

The trendhere is also clearlypositive. In looking at the relationshipbetween incomeanddegree of adoption
broken down by year, we see that given the same income level, mobile penetration increases, moving
toward the upper part of the graph. The results therefore show that not only does a higher income level
increase mobile telephony penetration, but even if income holds steady at a certain level, the values for
mobile telephony penetration increase.

Figure 5
Mobile telephones vs. GDP per capita (Usd) (1999, 2003, 2005). Selected countries in
Latin America

Source: ITU (2006b: 25)

Figure 4
Mobile telephones vs. per-capita GDP, 2004. International perspective
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Table 2 shows the levels of penetration reached in a group of countries, along with their respective
income levels, in descending order. Chile, the country with the highest mobile telephony penetration,
ranks second among countries with highest per capita income. Mexico, the country ranks highest in
income in the region, is in seventh place in access to mobile telephone service. Peru lags behind, as
one of the three countries with the lowest level of access to mobile telephony, while its income level
puts it in 10th place. Meanwhile, althoughArgentina and Colombia rank 6th and 11th on the income
scale, they are second and third, respectively, in access to mobile telephone service. Ecuador shows
the same pattern.

Uruguay and Costa Rica are interesting, because they are two cases in which telephone service is
still provided by state-run companies. In both countries, the ranking for mobile telephone service is
substantially lower than income levels. We will return to this point in Chapter 4.

Table 2
Ranking of mobile telephony penetration and per-capita income, 2005

Prepared by authors based on data from ITU, GSM and IMF.
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Figure 7 shows the relationship between levels of mobile access and the Human Poverty Index (HPI)
created by the United Nations Development Program (UNDP). The HPI is a social indicator that
measures needs or shortfalls in three areas— (i) long and healthy life, (ii) education and (iii) a decent
standard of living— and its value is presented as a percentage.10 The higher the value the poorer the
country.

When the relationship between the poverty indicator and levels of access to mobile telephony is
established, a negative association is expected: on average, the higher the level of poverty, the lower
the level of access to mobile telephony; and the lower the level of cellular telephone access in a
country, the higher the level of poverty.

In short, even when income level is clearly a determining factor in the adoption of ICTs, the results
of Figure 5 and Table 3 raise a question about the degree of that determination. Once again, more
detailed analysis is needed of preferences and other factors at play in determining levels of adoption
of cellular telephones in LAC.

Another interesting result appears whenwe compare levels reached bymobile phones and landlines,
again taking income level as a base. The results show that, given the same income level, mobile
telephony subscribers have greater access than landline subscribers (Figure 6).

Figure 6
Mobile telephones and fixed lines vs. GDP per capita (2005). Selected countries in
Latin America

10 The HPI is based on calculation of the UNDP’s Human Development Index. The three aspects considered are determined as follows: (i) Long
and healthy life is measured by the probability at birth of not living to age 40; (ii) Education is measured by the adult illiteracy rate; (iii) Decent
standard of living is measured by the percentage of the population that lacks sustainable access to an improved water source and the
percentage of children who are underweight for their age.

Prepared by authors based on data from ITU, GSM and IMF.
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Figure 7
Mobile telephones vs. Human Poverty Index (1999-2003-2005). Selected countries in
Latin America

Prepared by authors based on data from ITU, GSM and IMF.

As Figure 7 indicates, the relationship is negative for the years analyzed. The change in this
relationship over the years should also be noted. For any given poverty level (approximated by the
HPI value), the level of access to mobile telephony increases (from 1999 to 2003). This conclusion is
similar to the results for income and adoption of mobile telephony: Even when income and poverty
level do not vary, percentages of access to mobile telephone service increase over the years.

One preliminary conclusion that can be drawn from these data, therefore, is that as time goes by,
mobile telephony penetration is increasing, even among the poorest sectors of the population.

When levels of mobile telephony and landline access are compared with HPI levels, the findings
again reveal what was seen in Figure 6: given the same poverty level, mobile telephony penetration
is notably greater than that of landlines. Figure 8 shows this for 2005.
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Figure 8
Fixed lines andmobile telephony vs. Human Poverty Index (2005). Selected countries
in Latin America

Although the data presented do not allow the conclusion that mobile telephones have an impact on
poverty reduction, it is possible to see again that they constitute a tool for access to
telecommunications for poor sectors, with a degree of penetration much higher than that achieved
by fixed telephony even after several decades.

2.2.2 Mobile phones and inequality: Lorenz curves

Among the methodologies used by the United Nations Conference on Trade and Development
(UNCTAD) to analyze the digital divide, one interesting approach involves the relative measurements
that involve studying inequality by calculating Gini indices and Lorenz curves (UNCTAD 2003, 2006).
Based on this, we have constructed Lorenz curves and Gini indices for mobile and fixed telephony
in Latin American countries.

Both the Lorenz curve and the Gini coefficient are measurements commonly associated with studies
of income inequality.11 Nevertheless, both can be used with other variables (in this case, telephony).
The Lorenz curve is a graphic measure commonly used to represent the distributive equality of
resources in a population. If one Lorenz curve is always above another, it can be stated without
question that the first shows less inequality than the second. If two Lorenz curves cross, however, the
distributions of the variable that generate them are not comparable (Núñez Velázquez 2006). Figure
9 shows the Lorenz curves for mobile telephony in Latin America for 2000, 2002 and 2005..12

11 Lorenz was a pioneer in contributing to studies of economic inequality. His work dates from 1905 and remains relevant (Núñez Velázquez
2006).

12 To construct these indicators, 15 countries in the region were taken as units of analysis: Argentina, Brazil, Chile, Colombia, Ecuador, El
Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Uruguay and Venezuela. To construct the curves, total
population and levels of adoption of telephony in each country were used.

Prepared by authors based on data from ITU, GSM and IMF.
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Acomparison of the results for 2000 and 2002 does not allow definitive conclusions, because the two
curves cross. It is clear, however, that for 2005 the distribution of mobile telephones in the region is
more equitable, because the curve remains constantly above those of earlier years.

Figure 9
Lorenz curves for mobile telephony in Latin America. 2000, 2002 and 2005

When the distribution of access to mobile telephony compared to landlines in the region is analyzed,
the results also coincide with those described in the preceding section. While for a given income or
human poverty index level, mobile telephones achieved a higher degree of penetration than landlines,
in the case of the Lorenz curve it is clear that mobile telephones are also distributed more equitably
than landlines.

Figure 10
Lorenz curves in mobile and fixed telephony, 2005

Prepared by authors based on data from GSM.

Prepared by authors based on data from GSM.
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The results raise a series of interesting questions. Access to fixed telephony in 2005 was less equitable
than access to mobile telephony in any of the years analyzed. Meanwhile, the Gini index decreased
every year for mobile telephony, as the information above shows. These results are also consistent
with the recent UNCTAD report on the digital divide. The report indicates that the index of mobile
telephony was the lowest in 2004.(UNCTAD 2006: 10).

In short, mobile telephones are becoming more widespread, not only in absolute terms, but also in
terms of distribution in the region. But while there has been a boom in mobile telephone use in the
region, in contrast to the high technology that accompanies its distribution in developed countries,
in LAC there is still a preponderance of equipment that is slow and unable to support data
transmission and Internet use. This is a limitation to more complex and integrated use, a factor that
has often been noted in debates over the digital divide. This also poses a challenge when it comes to
thinking about which equipment, applications and services are most appropriate for the region’s
lowest-income sectors (Mallalieu 2006).

The results of calculation of the Gini coefficients for these cases point to conclusions along the same
lines. The Gini index or coefficient sums up the graphic results of the Lorenz curve in a value between
0 and 1.At the extremes, a Gini index with a value equal to 0 indicates the existence of perfect equality,
while a value of 1 indicates perfect inequality. Thus, the closer to 0 themore equitable the distribution.
Figure 11 shows the results for both mobile and fixed telephony for the years analyzed.

Figure 11
Índices de Gini

Prepared by authors based on data from GSM.
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3. Mobile telephony and poverty in Uruguay

3.1 Overall socio-economic profile of Uruguay

With an area of 176,000 square kilometers, Uruguay is one of the smallest countries in LatinAmerica
and has a highly urbanized population of slightly more than 3 million people. Traditionally, the
country has had some of the region’s more favorable social indicators, along with notable political
stability and trust in the democratic government, comparable only to Costa Rica in LAC. It has high
levels of human development, like Chile and Argentina, but lower levels of inequality, along with
indicators of education, life expectancy and access to potable water similar to those of developed
countries (Table 3).

Table 3
Principal socio-economic indicators, 2006

With the severe economic crisis that affected the country in 2002, however, GDP dropped nearly 50
percent from its 1998 levels and poverty rates increased significantly, affecting 30 percent of the
population (Table 3). Slightly more than 50 percent of children are now born in poor households,
which is a clear indicator of the levels of reproduction of poverty.

Population (millions)

Percentage of rural population *

GDP (US$ millions)

Per capita GDP PPP **

Inequality (Gini coefficient)

GDP growth (compared to 2005)

HDI ranking (value)

Literacy

Life expectancy (years)

Population below poverty line (INE)***

Population below extreme poverty line (INE)***

Unemployment

3,324

15.8%

19,319

9,421

44.9

6.6%

43 (0.851)

97%

75.6

27.4%

2.9%

10.0%

Sources: INE 2006 <www.ine.gub.uy>, BCU <www.bcu.gub.uy> y UNDP, Rivero Illa (2007).
Notes:
* Population in rural areas and cities of up to 5,000 inhabitants; the strictly rural population represents 8.1 percent.
**Adjusted for purchasing power parity (PPP), 2004 (UNDP 2006a: 283).
***Figures based on information from the National Institute of Statistics (Instituto Nacional de Estadística, INE). According to ECLAC, the
population below the poverty line represents 19.05 percent and extreme poverty 3.9 percent.
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13 As with the rest of the countries in the region, the structural adjustment programs sought to privatize the state-run telecommunications
company. In 1992, a petition drive resulted in a referendum on the law that would have privatized ANTEL, which was defeated by 72 percent.
This left fixed telephony under public monopoly, but opened up competition in mobile telephony, international telephone service and data
transmission.

With regard to landline penetration (Figure 4), it is important to note that the state-run company
ANTEL still has a monopoly on fixed telephony. Existing infrastructure, therefore, has been
implemented and managed by a public company, which means that many initiatives include social
— rather than exclusively profit-based — distribution criteria, such as free connectivity for public
schools and Internet access centers or free public telephones in low-income neighborhoods.13

Note: Indicators 3, 4, 6, 8 and 9 are from 2005.
Sources: Indicators 1 and 4, ANTEL; 2 and 7, calculations by authors based on data from telecommunications companies and INE; 3, 5, 6, 10
and 11, INE (2006: 4); 8 and 9, UNDP (2005).

78%

51.8%

31.5%

31

27.4%

4.4%

10.5%

92.8%

97%

32.8%

10.7%

1. Fixed densitytelephony

2. Mobile telephony penetration

3. Mobile telephony penetration (rural)

4. per 100  inhabitantsFixed telephony

5. Internet penetration (national average)

6. Internet penetration (rural areas)

7. Households with broadband connection

8. Households with television

9. Households with radio

10. Households with computer in Montevideo (capital)

11. Households with computer in rural areas

3.2 State of ICTs

Uruguay has traditionally had relatively favorable ICT indicators, such as the number of computers
per person, Internet access, number of Internet hosts and number of landlines per capita. As in the
other countries in the region, however, there are very significant levels of inequality in access between
urban and rural areas (Table 4).

Table 4
Principal ICT indicators in Uruguay, 2006
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Figure 12
Number of fixed lines per 1,000 people in Latin America, 2006

Prepared by authors based on data from ITU.

As Figure 12 shows, and comparing it with the countries’mobile telephone ranking in the preceding
chapter (Table 4), we see that while countries such asArgentina and Chile hold the top spots on both
lists, there are significant differences among the rest. These three countries are generally close in
many socio-economic indicators. It is not difficult to guess which countries are at the bottom:
Honduras, Paraguay and Nicaragua, which have a relative degree of development — measured in
human development, for example — that is consistently low.

There is a much stronger positive correlation between landline penetration and human development
levels than is seen with mobile telephony. While that is not the specific focus of this study, it is
interesting to note how certain correlations between having a telephone and the relative degree of
development that we assumed for landlines change significantly for cellular telephones. This issue,
at the micro level in Uruguay, will be examined in the next section (5).
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3.3 Mobile telephony and poverty in Uruguay

Despite these ICT indicators, which are relatively favorable overall, development of mobile telephony
in Uruguay has lagged behind the rest of the region, and even today it has not reached the levels of
penetration seen in other countries with similar levels of socio-economic development, such as
Argentina and Chile. Complementing the data in Chapter 3, which placed Uruguay in an
intermediate spot in the region, Figure 13 shows that the mobile telephony boom in Uruguay began
in 2004. This is relevant for at least two reasons. First is that the magnitude of this growth tripled
penetration in only three years (Figure 13). Second is that this expansion and growth is very strong
among the poorest segments of society (Table 5).

Figure 13
Evolution of cellular telephony penetration in Uruguay, 1998-2006
(% of total population; includes the three service providers)

Prepared by the authors based on data from the three mobile telephone service providers in Uruguay —ANCEL (public), and CTI and Movistar
(private) — and population data from the National Institute of Statistics (Instituto Nacional de Estadística, INE).

Given this significant growth in ICTs in general and cellular telephony in particular among the
poorest sectors of society, the National Institute of Statistics (Instituto Nacional de Estadística, INE) of
Uruguay used data from the rolling census to specifically assess the existence of ICT goods in
households in general and poor households in particular. By processing the available information
we can analyze certain indicators of inequality in access to these ICT goods (Table 5).
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In analyzing Table 5, several figures clearly stand out. Having a computer at home is a privilege that
only one of every 16 poor households can allow itself. This gap is even greater for Internet
connections. The nationwide average of households connected to the Internet is eight times the figure
for low-income neighborhoods. If we consider not the national average but the average of urban
households with moderate to high levels of education, the proportion with Internet connections
exceeds 55 percent, compared to 1.9 percent in low-income neighborhoods. This is clearly a huge
digital divide, a degree of inequality in access to ICTs that is more than significant and particularly
serious in a country with a relatively low level of inequality, as measured by the Gini index.

Nevertheless, ownership of at least one mobile telephone in poor households is slightly below the
national average for other households: 32.4 percent compared to 44.1 percent. This indicator must be
viewed with caution, because the average number of cellular telephones per household is much
higher in higher-income families than in low-income households, and this is not reflected in the
figures from the household survey. If we considered individuals instead of households, these
inequality levels would be higher. Even taking into account this methodological clarification, this
indicator of relatively low inequality among households demonstrates that mobile telephony
penetration is very high even in the poorest sectors.

This ICT— cellular telephony— in particular is therefore transforming society in terms of inclusion
and access to telecommunications and related services, and is leveraging the tools people can use to
change their economic situation, in terms of finding work, getting a better job or engaging in
economic activities that involve the use of a mobile phone. This high degree of penetration also calls
for a rethinking of the principles and instruments involved in social policies in general and those for
ICTs in particular that target these sectors of the population.

93.7

98.1

87.3

81.6

67.6

Computer

Internet connection

DVD player

Cable television connection

Mobile telephone

75.9

86.6

80.6

59.0

55.9

6.3

1.9

12.7

18.4

32.4

Households in low-income

neighborhoods*
Other households

24.1

13.4

19.4

41.0

44.1

Has HasDoes not have Does not have

% of households with access to technology

Table 5
Access to ICT goods, by household type
Uruguay, 2006

* Areas known as asentamientos in Uruguay and by other terms — villa miseria, chabolas, favelas, etc. — in other countries in Latin America.
Based on INE (2006), Flash temático sobre TIC and Ongoing Household Survey, First Quarter 2006.
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This new context also calls into question earlier criteria for targeting and identifying unsatisfied basic
needs. In the past, certain degrees of comfort in households could be inferred, with statistical
reliability, from the existence of a landline in the home. Having a fixed telephone implied certain
levels of income and/or job stability in the household, a certain degree of solidity in the construction
of the home and access to potable water, certain educational parameters, etc. The mere existence of
a telephone made it possible to predict other indicators of domestic comfort, satisfied basic needs
and human development. But the positive correlations that apply to landlines change completely
when we analyze mobile telephony, which is basically individual and has much greater penetration
among poor sectors, making these associations much weaker.

As explained throughout this document, in both LatinAmerica in general and Uruguay in particular,
the cellular telephony boom is undoubtedly the recent ICT transformation that has been most
significant for development. This transformation is especially intense among the poorest sectors of
society, and its specific characteristics should therefore be taken into account in the design and
implementation of projects for promotion and inclusion of these sectors in ICTs.
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Mobile telephone service is becoming more and more widespread in the countries of Latin America
and the Caribbean. Throughout this document, we have noted the economic and social contributions
that mobile telephones can catalyze as promoters of development and factors in a higher standard of
living for rural and low-income populations. These results, however, are the product of a still-small
number of studies carried out in other regions of the world.

Efforts like those of LirneAsia and the Commonwealth Telecommunications Organisation (CTO)
shed light on somemyths and realities about how poor people and those in rural areas take advantage
of mobile telephony, not only to communicate with family and friends, but also to find employment
and get help in cases of emergency. The data show that, contrary to popular belief, the poor
demonstrate an unsatisfied demand for telephone services for which they are willing to pay.

The data analyzed for LAC show that mobile telephony is making giant strides in the region. Indeed,
it has far outstripped landline figures. It could be thought that landlines are shared by several people
— a family, for example — while a mobile telephone is mainly an individual tool, which could lead
to an overestimate of mobile telephony penetration. Several of the studies cited here, however, argue
that mobile telephony also becomes a communal tool, especially in rural areas.

Similarly, the adoption of mobile telephony is greater than that of landlines, even when mobile
telephones are comparatively more expensive for low-consumption users. Both CPP and prepaid
cards, which were introduced some years ago in the region, have favored the mobile phone boom.
The purpose of this study was not to document the regulatory or market incentives or barriers to
greater adoption of mobile telephony in the region. Nevertheless, a better understanding of those
issues could be useful for explaining the degree of preference for mobile phones, beyond a country’s
income or poverty levels. As the third section noted, income levels apparently are not sufficient to
explain the levels of mobile telephony use in LAC countries. The same is true of poverty indicators.

The analysis using Lorenz curves and Gini coefficients produces another interesting result: while the
aggregate data do not allow a detailed understanding of how mobile phones are used or how they
are reaching the lowest-income sectors in each country, they show that mobile telephony distribution
in the region was considerably more equitable in 2005 than in 2000. The distribution of mobile
telephony is also significantly more equitable than that of landlines. These elements — significant
growth andmore equitable distribution— are confirmed by a specific analysis of the case of Uruguay.

4. Conclusions
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This makes having mobile telephone service a notably weaker predictor than fixed telephony for
estimating levels of poverty or human development for individuals or communities. Other ICTs,
particularly landlines and Internet access, require more investment in public infrastructure
(connectivity, electricity, education and infrastructure) than cellular telephony. The degree of universal
penetration of these ICTs therefore has a more positive correlation with human development than the
degree of mobile telephony penetration.

In short, the results and analysis presented in this study show effective indications of greater and
growing use of mobile telephones in the region in general, and in poor sectors in particular. These
results also confirm the need for more detailed studies, both of current uses of mobile telephony by
rural and poor sectors in the region and of needs and uses that are not being met.
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