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Executive Summary

EXECUTIVE SUMMARY
Facebook is promoting several connectivity programs, often with partners, that aim at
improving service delivery over the Internet and creating additional capacity. We have
analyzed the potential impact that those programs could have on Latin American societies and
economies. We have found that they could reduce the digital divide by prompting 6% of the
Latin American citizens to connect to the Internet, reduce the rural availability gap by
extending broadband coverage to 29 million more people, increase the speed and quality of end
user broadband connections, and lower customer prices by more than USD 500 million per
year. This would prompt productivity increases across the economy that could result in the
creation of some 178,000 new jobs, increase regional GDP by several billion dollars (USD 27
billion being a reasonable estimate), drive increases in e-education usage, company digitization,
media pluralism and local content creation, and prompt the incorporation of many informal
companies and workers to the formal economy.
Internet connectivity is a very important driver of economic and social development. For
instance, one of the United Nations’ 17 Sustainable Development Goals (SDGs) targets Internet
access and tracks its fulfilment by measuring the proportion of the population covered by
mobile networks.
Latin America has made significant progress in connectivity since telecommunications were
liberalized in the 1990s. In 2018, most Latin American citizens used mobile services. On
average, 59 percent of the population has a connection to the Internet. 1 Telecommunications
infrastructure in most large cities is world class with several fiber and cable providers
delivering high-speed services to companies and citizens.
However, Latin American citizens and businesses still face challenges related to current
connectivity gaps and to the readiness to compete in a global digital ecosystem. Forty percent
of Latin American citizens do not use the Internet due to a combination of a lack of coverage,
the affordability of services to very low-income people, and the lack of meaningful content.
Many Latin American businesses, especially small and medium enterprises (SMEs), are not
yet digital or have underdeveloped digital capabilities. Beyond connectivity, the Latin
American digital ecosystem is underdeveloped with very few leading local firms in digital
services and content markets. Furthermore, those gaps also have a geographical dimension as
they are more acute in rural and remote areas, which are often underserved (lower performance
service than in the cities) or totally unserved (without the coverage of telecommunications
networks).
The Organization for Economic Co-operation and Development (OECD) has identified the root
causes of those gaps as:
•

high deployment costs in rural areas that make network investments unprofitable;

See International Telecommunication Union, The United Nations, Statistics, Percentage of Individuals
using the Internet, https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx (accessed March 2020).
Countries considered were Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic,
Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, and Uruguay.
Venezuela and Cuba were not considered because their institutional and market settings are very different from
the other countries in the region.
1
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•

low incomes of large population segments that make services unaffordable to many citizens
at current prices and/or make investments unprofitable to operators at the prices these
population segments can afford;

•

low digital literacy that causes citizens not to use Internet services because they are not
aware of their value;

•

insufficient offers of local content and services over the Internet;

•

low broadband speed and quality in many areas that is not sufficient to support many
services; and

•

low capacity and high costs of international connectivity and the national backbone.

Therefore, any action that addresses the root causes of those gaps can make a larger impact
than the mere stimulation of financial activity. Because of its general-purpose nature,
investments in connectivity benefit the economy through two types of effects.
(1)

Direct and indirect stimulus of Gross Domestic Product (GDP): Because of the
expenditures directly made in the country, and the indirect effects through the recipients
of those expenditures increasing their own expenditures for other goods and services.

(2)

Improving the efficiency of economic agents (i.e., citizens, businesses, and
governments): By stimulating the adoption of Information and Communications
Technology (ICT), it improves processes and decreases costs across the whole
economy.

An extensive body of economic research has shown multiple positive effects from ICT on
economic and social development.

In the case of connectivity, the contribution to social and economic development comes mainly
from how it improves the performance and the efficiency of other activities. For instance,
looking only at mobile, the GSM Association (GSMA) estimates that in 2018 mobile
© NERA Economic Consulting
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technologies and services generated 5 percent of GDP in Latin America, a contribution that
amounted to around USD 260 billion of economic value added. The mobile ecosystem also
supported 1.7 million jobs (directly and indirectly) and raised more than USD 38 billion
through taxation for public sector funding. When looking at the split by category, USD 175
billion in economic gains came from the increase in productivity across the economy, doubling
the direct and indirect effects.
Internet connectivity is a complex, global system with many intertwined layers of
interconnected equipment and platforms across the world. Ensuring an optimal user experience
irrespective of where the user lives requires a well-balanced network architecture at all levels.
The bulk of connectivity investment is in the telecommunications operators’ access networks.
However, other parts of the network can also become bottlenecks that impede the access
networks from delivering their full potential, that is, backhaul and national backbones,
international connectivity, service platforms, and content delivery networks.
As an Internet company, Facebook is interested in improving service delivery over the Internet.
A fast and reliable Internet allows Facebook to offer additional valuable services to users, thus
allowing its users to enjoy a better experience. A larger number of Internet users (if possible,
the entire population) would increase the number of potential users of Facebook services.
Therefore, Facebook is intent on ensuring that citizens get good quality Internet at affordable
prices by promoting connectivity programs that aim at “bringing more people online to a faster
internet.”
Some of those service delivery programs consist mainly in the improvement of its own network
facilities. In others, Facebook works with its partners in the digital industry
(telecommunications operators, technology providers, financial institutions, and public
authorities) in joint connectivity projects to which every partner contributes its unique
capabilities. As Facebook’s core competences lay with technological innovation and managing
large volumes of Internet activity, most of the projects focus on introducing innovative
technologies and solving network bottlenecks.
Facebook Connectivity Programs Relevant to Latin America
Program
Partner

Own
infrastructure

Description

Telecom Infra
Project (TIP)*

Developing open architecture telecommunications network
equipment and systems

Rural Access

Developing the tools and strategies to bring economically
sustainable networks to rural areas

Wi-Fi Projects

Provide Wi-Fi connectivity in unserved areas by partnering
with local service providers and telecom operators

Free Basics

Provide free access to basic online services to help people
discover the relevance and benefits of the Internet

Submarine Cables

Deploy submarine cables to countries with scant
international transit capacity

Local Points of
Presence (PoPs)

Deploy PoPs at local Internet Exchange Points (IXPs) in
order to interconnect locally with Internet Service Providers
(ISPs)

Local Cache
Collocate storage units at ISP premises to cache the most
Storage
popular content from Facebook services
Note: * TIP is a Facebook project that has been joined by leading telecommunications operators (e.g., Vodafone
and Telefónica) and equipment manufacturers of all sizes with a goal of, “Accelerate the pace of innovation in
© NERA Economic Consulting
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the telecom industry by designing, building, and deploying technologies that are more flexible and efficient.”
Source: Facebook

In summary, these programs focus on providing greater broadband coverage of in rural areas,
decreasing the cost of international connectivity and broadband network deployment,
increasing the relevance and value of the Internet to users, and improving the speed and quality
of Internet connections. Consequently, they have the potential of improving the performance
of the ICT sector across its key parameters.
Broadband Features Improved by Facebook Connectivity Initiatives
Feature

Facebook Initiative

Internet/Broadband Penetration

Free Basics,* PoPs, Caches, Submarine Cables

Broadband Coverage

Rural Access, Wi-Fi Projects

Connection Speeds and Quality*

PoPs, Caches, Submarine Cables

Broadband Costs and Prices

Rural Access, Wi-Fi Projects, PoPs, Caches,
Submarine Cables

Rural Access, Wi-Fi Projects, Free Basics, PoPs,
Caches, Submarine Cables
Note: * We have been able to show that Free Basics contributes to increase broadband penetration, and other
programs contribute to improve broadband speeds and quality, but have not found information to quantify those
impacts.
Source: NERA Economic Consulting, Facebook
Competition Intensity*

Those connectivity projects are likely to result in higher broadband network coverage, lower
broadband prices, higher Internet penetration as well as usage (by both SMEs and individual
citizens), higher speeds, and lower latency of Internet connections. Therefore, they make a
strong push at narrowing the digital divide between urban and rural areas and richer and poorer
citizens.
Facebook has already implemented many of these programs in Latin America or is in the
advanced stages of implementation. Further, Facebook continuously considers new
opportunities to extend these programs to new countries or cities.
Geographic Scope of Facebook Connectivity Investments in Latin America
Project
Partner Programs

Own Infrastructure

Countries in Which Implemented
Wi-Fi Projects

Colombia, Mexico, Brazil

Rural Access

Peru

Free Basics

Colombia, Peru, Dominican Republic, Guatemala,
Honduras, Mexico, Panama

Submarine
Cables

Brazil, Argentina, Uruguay

Cache

Most of Latin America

PoPs

Most of Latin America

Source: Facebook

Because these connectivity programs involve a relatively modest amount of money, their direct
and indirect effects on GDP are small. However, because they focus on the bottlenecks that
prevent the existing Internet facilities in Latin American countries from delivering their
maximum potential, they can unlock a lot of value.
© NERA Economic Consulting
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Facebook Projects Addressing Challenges to Broadband Development in Latin America
Challenge

Free
Basics

Rural
Access

Wi-Fi Submarine
Projects
Cables

Cache

PoPs

Broadband Services
Unaffordable
Expensive Infrastructure
Deployment
Lack of Backbone
Weak Competition
Incomplete School
Connectivity
Low ICT Use in Businesses
Underdevelopment of EGovernment
Low Trust on Digital
Services
Source: NERA Economic Consulting, Facebook, OECD-IDB

Connectivity programs have the potential to unleash sizable benefits for Latin American
citizens, businesses, and economies. According to the results of the first implementations of
these programs and to Latin American and international benchmarks, we estimate these
benefits may:
•

provide broadband coverage to 29 million people that live in areas not currently covered,
which reduces uncovered areas to only 2.7 percent of the Latin American population;

•

a reduction of the digital divide by 6 percent, which would allow 30 million people
previously unconnected to connect to the Internet;

•

to give consumers more than USD 500 million per year in additional consumer surplus
thanks to lower broadband prices;

•

the creation of 178,000 new jobs in the economy; and

•

a stimulus to economic growth that would add several billion dollars in additional GDP
growth – a reasonable estimate being around USD 27 billion per year.

In addition, we have identified other benefits that are certain to occur, but for which we have
not found information to provide reasonable quantitative estimates of their impact:
•

an increase in end-user connection speeds;

•

an increase in competition in the ISP space or the preservation of current competition
intensity;

•

an increase in take-up rates, productivity, and the success rate of local digital service
companies thanks to higher connection quality;

•

an increase on tax revenue and job and product safety of many SMEs and individuals that
now operate in the informal economy when they join the formal economy as they engage
in e-commerce;

© NERA Economic Consulting
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•

an increase in local content production because of the wider audience that digital video
platforms would be able to reach; and

•

an increase in media pluralism because of the higher connection speeds and the better
quality allowing for the entry of new media.

© NERA Economic Consulting
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1.

The Importance of Connectivity for Latin
America: Current Gaps and Challenges

THE IMPORTANCE OF CONNECTIVITY FOR LATIN AMERICA: CURRENT
GAPS AND CHALLENGES

Connectivity and access to information are widely recognized as key development areas. In
2015, the United Nations defined 17 Sustainable Development Goals (SDGs) for the next 15
years. All 17 SDGs benefit from connectivity services. 2 Specifically, Goal 9 is concerned with
industry, innovation, and infrastructure: “Sustainable Development Goal 9 Build resilient
infrastructure, promote sustainable industrialization and foster innovation.” 3 Moreover,
Indicator 9.c.1 is the “proportion of population covered by a mobile network, by technology.” 4
As described, this includes “two technology types featured for this indicator: the number of
mobile cellphone subscriptions (per 100 people), and the share of a given population using the
internet (on any device).” 5
On a regional level, the Organization of American States (OAS - OEA), of which most Latin
American countries are members, has also identified connectivity as a strategic development
area. The OAS has thus created the Inter-American Telecommunication Commission (IATC CITEL) to look after this sector with the stated vision and mission to achieve:
The full integration of the American States into the World
Information Society and the digital economy, with a view to
enabling and accelerating social, economic, cultural, and
environmentally sustainable development for all the region’s
inhabitants through the development of telecommunications and
information and communication technologies (ICTs).
To facilitate and promote the integral and sustainable development
of interoperable, innovative, and reliable telecommunications/ICTs
in the Americas, under the principles of universality, equity, and
affordability. 6
The OECD also considers connectivity services as providing growth and wellbeing, and it has
identified a policy framework to maximize the benefits of digital services. One key aspect is to
empower people with sufficient skills so they can understand and make use of the full potential
of connectivity. Governments and companies must cooperate in the development of a digital
agenda. 7 Due to the impact that connectivity and access to information have on people’s lives,
the OECD is working closely with member states to promote the recommend policy framework.
At the national level, most countries in Latin America have defined connectivity goals and have
adopted and implemented National Digital Agendas to work towards these goals.

United Nations, “Sustainable Development Goals,” https://sustainabledevelopment.un.org/
?menu=1300.
3
SDG Tracker, https://sdg-tracker.org/infrastructure-industrialization.
4
Ibid.
5
Ibid.
6
OAS, “Mission Statement,” https://www.citel.oas.org/en/Pages/Mission-Statement.aspx.
7
See OECD, “Going Digital: Shaping Policies, Improving Lives,” 2019.
2
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1.1.

The Importance of Connectivity for Latin
America: Current Gaps and Challenges

Progress to Date

Latin America has made significant progress in connectivity since telecommunications were
liberalized in the 1990s. In 2018, most Latin American citizens used mobile services, and, on
average, 59 percent of the population had a connection to the Internet. 8 Telecommunications
infrastructure in most large cities is world class with several fiber and cable providers
delivering high-speed broadband services to companies and citizens.
This success has been the result of a generally well designed and implemented regulatory and
policy framework. Most Latin American countries have based their regulation on liberalization
and competition between private operators, privatization of state-owned companies, and
openness to foreign investment. Independent regulators were established to ensure legal
certainty and investment protection. Policies focus on the primary goal of bridging the digital
divide and making telecommunications available and affordable to all.
Network deployment has reached most Latin American citizens. According to the GSMA, 9
broadband coverage in Latin America reached 92 percent in 2018, which is below the 99
percent of North America and the 97 percent of Europe but well above the 85 percent of the
Middle East, 84 percent of South Asia, and 60 percent of Sub-Saharan Africa. 10
Prices have also gone down very fast, thus making voice communications affordable to almost
all citizens and broadband to most. An example of this is the trend in Mexico, shown in Figure
1.
Figure 1: Evolution of Mobile Service Price Index in Mexico

Source: Instituto Nacional de Estadística y Geografía, “Servicio de Telefonía Móvil,” (2019).
International Telecommunication Union, “The United Nations, Statistics, Percentage of Individuals
using the Internet,” https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx.
9
The GSM Association (GSMA) is the trade association that represents the worldwide mobile
communications industry.
10
Intelsat, “Expand your Mobile Coverage Even Further: Cost-effective Space-based Solutions for
Cellular Backhaul.” White paper published by Mobile World Live, 2019.
8
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This has had a great effect in terms of market penetration and even national inflation.
1.2.

Current Gaps and Challenges for the Future

As shown, telecommunications development in Latin America has made significant progress.
Nevertheless, there are still significant challenges that need addressing. In Latin America, about
one-third of the population still does not have access to the Internet.
Most of the population lacking connectivity is in rural areas where connectivity penetration
levels are significantly lower than in urban areas. Great effort must take place or else rural areas
will not have high-speed Internet access. For example, in Peru, 80 percent of the population in
rural areas has no Internet access. 11 Rural broadband is especially challenging due to the
marginal economic profitability of connectivity investments in such locations where the
population has low-income levels and low density, and high investments are required because
of complex terrain topography.
Low connection speeds also impede the use by many Latin American citizens of a number of
digital services. According to Cisco, the average connectivity speed in Latin America is 11.7
Mbps, 12 which is fast enough for some basic activities. However, this value represents the
average speed per connection from providers and thus includes many users with lower speeds.
This is further accentuated if multiple users share a connection. Table 1 summarizes the
required average speed for different services.
Table 1: Speed Requirements of Selected Digital Services
Service

Minimum Required Speed

HD Streaming

25 Mbps

Video Streaming-Standard Definition

3 Mbps

Gaming
Music Streaming

10–25 Mbps
2 Mbps

Email and Basic Programs

3–4 Mbps

Skype or Video Calls

10+ Mbps

Large File Transfer
40 Mbps
Source: Allconnect.com, https://www.allconnect.com/blog/faqs-internet-speeds-what-speed-doyou-need .

As shown in Table 1, a connection of 11.7 Mbps is not enough to provide the most current
common services because users from the same company, school, or household share this
connection. For example, a family of four would require a connection of at least 15-20 Mbps
to perform basic activities, and the required speed for enterprises is much higher.
Digital literacy is also an issue. As the requirements and relevance of Internet and connectivity
services increase, people need to be aware of the possibilities and have the right skills to take
advantage of technological developments. Limited digital literacy is a challenge in Latin

See GSMA Connected Society, “Closing the Coverage Gap How Innovation Can Drive Rural
Connectivity,” 2018.
12
See Cisco VNI Global IP Traffic Forecast, 2017–2022.
11
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America where even among youths there is still a significant gap. The World Bank estimates
that more than half of Internet users have a level below functionality. 13
Not only citizens but also Latin American businesses face connectivity challenges. The
problem is not particularly relevant to large companies based in urban areas whose purchasing
power enables them to access the latest services and technology. However, many SMEs have
problems accessing adequate connectivity, that is, up to 40.4 percent do not have access, 14 and
only 50 percent actively use the Internet in their business process, for example, having a
website or offering online sales. 15 This poses a larger handicap to the overall economy because
in Latin America, unlike other more developed countries, SMEs are the largest employers and
significant economic contributors (see Table 2).
Table 2: SME Weight on the Economy of Largest Latin American Countries
Country

% of GDP

% of Workforce

Mexico

52

72

Argentina

30

70

Brazil

34

60

Colombia

50

80

Peru
42
75
Source: Orueta Ignacio, Importancia económica de las Pymes en las Economías Iberoamericanas,
2017.

Despite their economic importance, SMEs often lack suitable ICT capabilities. For instance,
Mexican SMEs only allocate 0.6 percent of their expenditures to infrastructure, 16 and there is a
similar pattern in other Latin American countries. This might be the result of locating in a rural
area without suitable network availability, of the lack of technology skills, or of the inability to
find suitable technology solutions and local providers.
Providing the right connectivity to SMEs could result in huge benefits because local companies
would be more competitive and would be able expand the areas where their services/products
are available. Due to the large economic contribution of these entities, it seems likely that
investors in Internet connectivity would easily recoup their investment.
From a financial point of view, providing connectivity could also reduce the number of
businesses operating informally. 17 Around 50 percent of SMEs fall within this category, 18
although the range goes from 25 to 70 percent across the region. In Brazil, 40 percent of its
See World Development Report, “Proportion of users that would pass a level 2 test,” 2017.
See El Financiero, “¿Cómo usan el internet las MiPymes en México?” 2020,
https://www.elfinanciero.com.mx/empresas/facebook-la-principal-herramienta-de-publicidad-para-pymes-enmexico.
15
See El Universal, “50% de las Pymes aún no se digitaliza,” 2020,
https://www.eluniversal.com.mx/cartera/google-50-de-pymes-aun-no-se-digitaliza.
16
See INEGI, “Encuesta Nacional sobre Productividad y Competitividad de las Mirco, Pequeñas y
Medianas Empresas” (2018).
17
According to the International Labour Organization “The informal economy comprises diverse
workers and entrepreneurs who are not often recognized or protected under national legal and regulatory
frameworks.” See International Labour Office and WIEGO, “Women and Men in the Informal Economy: A
Statistical Picture,” Second Edition, ILO, 2014. http://www.ilo.org/stat/Publications/WCMS_234413/lang-en/index.htm
18
See Ministerio de Comercio, Industria y Turismo, “Colombia,Política Nacional Para la transformación
productiva y la promoción de las micro, pequeñas y medianas empresas: Un esfuerzo público privado,” 2007.
13
14
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GDP comes from informal enterprises. Studies made by the World Bank suggest that people
working in the informal labor market receive lower incomes. 19 Reducing the number of
businesses operating informally could provide governments with extra funds to support other
programs (as more taxes are collected) as well as having more information from these
businesses that would then help authorities design better public policies. Paying taxes requires
adequate accounting, which is very important when businesses apply for funding from
investors or banks. Because of higher integration and better accounting, the number of SMEs
with access to the financial sector would also increase because currently access to these services
is very limited and/or expensive.
The root causes of the connectivity gaps that Latin America faces are manifold. The OECD
summarizes the main challenges Latin America needs to address to increase and promote
connectivity services. 20
•

Expensive infrastructure deployment: Due the geographic complexity of the region,
installing connectivity services in remote areas can be very expensive. Connectivity relies
on other infrastructure such as electricity supply, which in some areas is poor or inexistent,
as well as other factors, such as rights of way.

•

Lack of national, regional, and international backbones: The lack of backbone
networks is holding back the growth of domestic and international traffic in the region as
well as raising barriers to competition and price decreases.

•

Weak competition: The OECD suggests that some regulations do not favor competition
and that liberalization is incomplete in some countries, resulting in lower investment.

•

Regulatory silos: Regulation is often organized around legacy networks and services,
instead of converged offerings and platforms. Therefore, regulation does not promote
competition along the entire value chain and discourages innovation by some players.

•

Affordability of broadband services: A significant portion of the population cannot
afford local connectivity prices.

•

Over taxation: The over taxation of connectivity services and devices in several countries
hampers the sector.

•

Incomplete school connectivity: Many schools do not have access to broadband, leading
to a shortage of digital skills within the population.

•

Low adoption of ICT services in businesses: The region lags behind other areas in terms
of ICT usage in businesses, and R&D investment, which slows productivity and innovation.

•

Underdevelopment of e-government: Governments in the region are currently not taking
advantage of connectivity services that would trigger an appetite for further digital services.

•

Low trust on digital services: There is still a concern within the region of how collectors
of the information will use it and how safe it is to use digital services.

In the remainder of this report, we explore how Facebook connectivity investments contribute
to overcoming these challenges.
See L. Gasparini and L. Tornarolli, “Labor Informality in Latin America and the Caribbean: Patterns
and Trends from Household Micro Data,” World Bank, 2009.
20
See OECD and IDB, “Broadband Policies for Latin America and the Caribbean, A Digital Economy
Toolkit,” 2016.
19
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HOW CONNECTIVITY INVESTMENTS HELP THE DEVELOPMENT OF LATIN
AMERICAN SOCIETIES

In this section, we analyze how connectivity investments benefit the overall economy in
addition to the direct benefits to broadband development. Investments in connectivity benefit
the economy through two types of effects:
(1)

The direct and indirect stimulus of GDP, that is, the impact of expenditures directly
made in the country as well as the indirect impact of the recipients of those expenditures
increasing their own expenditures for other goods and services.

(2)

Improving the efficiency of economic agents (citizens, businesses, and governments) by
stimulating the adoption of ICT to improve their processes and decrease their costs.

Depending on the nature of investments, the relative impact of each effect may change.
Investments in mature technologies, or when the country already enjoys a large enough capital
stock of the assets deployed, tend to benefit society mainly through a direct economic stimulus.
On the other hand, investments in innovative, general-purpose technologies tend to have an
impact mainly through the improvement of the overall efficiency of the economy.
The contribution of connectivity to social and economic development is sizable. Looking only
at mobile, the GSMA estimates that in 2018 mobile technologies and services generated 5
percent of GDP in Latin America, a contribution that amounted to around USD 260 billion of
economic value added. The mobile ecosystem also supported 1.7 million jobs (directly and
indirectly) and raised more than USD 38 billion through taxation for public sector funding. 21
2.1.

Direct Contributions of Connectivity Investments

Investment in fixed assets has a direct impact on GDP through the salaries paid to employees
and the purchases paid to suppliers in the country. Some research has focused on the aggregated
impact that the investments of wireless operators and wireless industries have on the total
economy in terms of expenditure and employment. For example, the analysis carried out by
Bazelon and McHenry for the U.S. economy indicates that every job created in the wireless
industry will add 6.5 more jobs to the economy. 22 In addition, they found that each dollar spent
on wireless services induced USD 2.32 of total spending. 23 In the case of Latin America, the
GSMA has estimated that the direct and indirect effects of mobile alone amounted to USD 85
billion in 2018.
However, because the investments linked to Facebook connectivity programs involve a
relatively modest amount of money their direct and indirect stimuli on GDP are likely to be
small. Overall, the amount Facebook plans to invest in connectivity facilities in the region in
an amount that, albeit not negligible, would only be a fraction of the investments announced
by Latin American telecommunications operators.

GSMA,
“The
Mobile
Economy
Latin
America
2019,”
2019,
https://www.gsma.com/mobileeconomy/latam/.
22
See Coleman Bazelon and Giulia McHenry, “Spectrum Value,” Telecommunications Policy 37, no. 9
(October 2013).
23
Ibid.
21
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Contributions through ICT Benefits for Citizens, Businesses, and the
Economy

Even if their direct contribution to economic activity is small, Facebook connectivity
investments drive a sizable improvement in the economy because they focus on the bottlenecks
that prevent the Internet from delivering the maximum economic and social potential in Latin
America.
Because of its horizontal nature, general-purpose technologies improve information
management by all agents in the economy, and the impact of ICT developments reaches well
beyond the industry itself. They ripple across the overall economy inducing increases in
productivity, efficiency, and allowing entire new activities and sectors to emerge. Therefore,
the indirect benefits of ICT investments are usually much larger than the direct ones.
Figure 2: Impact of Connectivity Investments

Source: NERA Economic Consulting

The contribution of connectivity to social and economic development comes mainly from how
it improves the performance and efficiency of most activities, which is well beyond the direct
impact from its direct revenues and expenditures. Looking only at mobile, for 2018, the GSMA
estimates that in Latin America USD 175 billion of the USD 260 billion of value added by
mobile (or two-thirds of the total impact) came from the increase in productivity across the
economy.
Over the past 30 years, analysts have extensively researched the positive impact of ICT on
social and economic development. Since the opening of the Internet to the public in 1994,
researchers have thoroughly analyzed how the Internet and broadband contribute to the
development of the Internet ecosystem. In this section, we summarize the findings of the
economic literature that has closely measured those impacts, focusing on findings about Latin
American economies where available.
Litan and Rivlin were among the first researchers who showed the positive impact of the
Internet on the economy. 24 They showed how using the Internet reduces companies’
expenditures in different sectors, which results in a contribution to productivity growth in the
total economy. Furthering this observation, Koutrompis produced one of the first, as well as
one of the most important, articles that analyzed the impact in particular of broadband
penetration on GDP growth. 25 His analysis suggests a significant causal positive link when a
critical mass of infrastructure is present. In 2007, Crandall et al. studied the effects of
broadband deployment on output and employment in the United States and found high-speed
Internet access had developed rapidly in the last decade, and the country was increasingly
See Robert E. Litan and Alice M. Rivlin, “Projecting the Economic Impact of the Internet,” American
Economic Review 91 (May 2001).
25
See Pantelis Koutroumpis, “The economic impact of broadband on growth: A simultaneous approach,”
Telecommunications Policy 33 (2009): 471-485.
24
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viewing it as essential infrastructure for a global information economy. 26 Additional research
by Alderete on the impact of fixed broadband penetration on the GDP growth rate for Latin
America estimated that increments in fixed broadband penetration could increase the GDP
growth rate. 27 Further, Katz and Callorda used econometric analysis and found that the
presence of a national broadband plan along with institutional changes in the management of
public ICT policies could generate an increase in the rate of digitization, which leads to an
increase in per capita GDP in Latin America. 28
Researchers have also shown that broadband penetration, which enables high-speed Internet,
has a positive effect on GDP per capita growth. 29 As a follow-up to its 2012 study, the ITU
commissioned a 2018 study on the impact of broadband on the economy and found that it
“quantifies the positive impact of broadband, digital transformation and the interplay of ICT
regulation on national economies.” 30 Those positive impacts on GDP come from improvements
in many of its drivers: higher sales figures for companies and more employment leading to
higher utilization of the available workforce, elevated productivity, better wages, and so on.
Other articles focus on the analysis of one or more of those individual components.
Researchers have analyzed the impact that ICT and the use of the Internet has on company
sales in Colombia and Ecuador. Botello Penaloza et al. present the quantitative impact of ICT
technologies on the performance of service companies in Colombia. The results of this study
indicate that companies that adopt ICT have a better performance than market average
companies do. 31 A study by Ibujes-Villacis on the impact of ICT usage by SMEs in the metal
manufacturing industry in Ecuador also reveals that the intensive use of ICT has allowed them
to improve their productivity and competitiveness. 32
Broadband has proven to have a positive impact on employment; that is, areas which already
have broadband deployed show higher employment rates compared to those areas without
broadband. 33 Other studies have calculated the effects that increments in fixed broadband
See Robert W. Crandall, William Lehr, and Robert E. Litan, “The Effects of Broadband Deployment
on Output and Employment: A Cross-sectional Analysis of U.S. Data,” Issues in Economic Policy, no. 6 (July
2007).
27
See Maria Veronica Alderete, “An approach to the broadband effect on Latin American growth: A
structural model,” Cuadernos de Economía 36, no. 71 (2017): 549–569.
28
See Raul Katz and Fernando Martin Callorda, “Impact of Institutional Arrangements in the Digitization
and Economic Development in Latin America (Impacto De Arreglos Institucionales En La Digitalización Y El
Desarrollo Económico De América Latina). Proceedings of the 9th CPRLatam Conference, Cancun, July 13–14,
2015, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2713990.
29
See Nina Czernich, Oliver Falck, Tobias Kretschmer, and Ludger Woessmann, “Broadband
Infrastructure and Economic Growth,” The Economic Journal 121, no. 552 (May 2011): 505–532.; see also Raul
Katz, “US$300 billion for Latin America’s GDP by expanding mobile connectivity into 5G,” 2019,
https://www.ericsson.com/en/blog/2019/11/expansive-mobile-networks-to-drive-economic-growth-in-latam.
30
See Raul Katz and Fernando Callorda, “The economic contribution of broadband, digitization and ICT
regulation,” Geneva, International Telecommunication Union (2018).
31
See Hector Alberto Botello Penaloza, Aura Cecilia Pedraza Avella, and Orlando Enrique Contreras
Pacheco, “Business analysis of the influence of ICT on the performance of service companies in Colombia,”
Revista Virtual 45 (2015): 3–15; see also Hector Alberto Botello Penaloza and Aura Pedraza Avella, “Las
tecnologías de la información y la comunicación y el desempeño de las firmas: evidencia de las firmas industriales
del Ecuador.” Paper presented at the 8th CPRLatam Conference, Bogota, Colombia, May 30-31 2014.
32
See Juan Ibujes-Villacis, “ICT Infrastructure in the Metal Mechanical SMEs of Quito and its
relationship with Business Management,” Systemics, Cybernetics and Inormatics 15, no. 2 (2017).
33
See Sharon E. Gillet, Dr. William H. Lehr, Carlos Osorio, and Prof. Marvin A. Sirbu, “Measuring the
Economic Impact of Broadband Deployment,” Final Report National Assistance, Training, Research, and
26
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penetration will have on employment rates and GDP growth for the Latin American region. 34
In a recent empirical study done for Argentina, Brambilla and Tortarolo noted that the adoption
of ICT technologies at the firm level has a positive impact on firm productivity and wages
regardless of the employee’s skill level. 35 Other studies have analyzed the positive impact that
the use of Internet has in the job search market in Peru. 36
Not only does the presence of broadband have a positive effect but increases in broadband
speed also produce positive effects. As shown in Table 1, video streaming services require a
sustained broadband speed equal to or higher than 3 Mbps for standard definition quality and
25 Mbps for HD quality. A recent study done by Eisenach, Kulick and Soria showed that the
availability of Internet video platforms stimulates the creation of local video content and
therefore media plurality. 37
Not only is the introduction of the Internet and the advancement of broadband speeds having
an impact in developed countries, it is affecting developing countries. Hjort and Poulsen’s
analysis indicates that fast Internet in Africa shows large positive effects on employment rates.
Using firm-level data, they show that a high-speed Internet increases firm entry, productivity,
and exporting, which all contribute to higher net job creation as well as a rise in income. 38
To give a particularly contemporaneous example, according to UNESCO, in April 2020 over
90 percent of the world’s student population were confined at home due to COVID-19,
representing about 1.5 billion students. 39 Therefore, there is a need for alternative learning
solutions. Online learning tools have become the number one priority for ministries of
education around the world. In Mexico, most of the higher education institutions have been
able to continue activities thanks to online lectures and digital technology. 40 In the rest of Latin
America, governments have put similar schemes into place to mitigate the effects on education
of the pandemic. However, the disparity between urban and rural areas is still a challenge.
Table 3 is a summary of the findings of the studies discussed above as well as additional studies
supporting the importance of connectivity investments to the development of Latin American
societies.

Evaluation Project #99-07-13829, Economic Development Administration, U.S. Department of Commerce
(2006).
34
See Raul Katz and Javier G. Ávila, “The impact of broadband policy on the economy.” Paper presented
at the 4th ACORN-REDECOM Conference Brasilia May 14–15 (2010).
35
See Irene Brambilla and Darío Torrado, “Investment in ICT, Productivity, and Labor Demand: The
Case of Argentina,” Departamento de Economía e Instituto de Investigaciones Económicas, Facultad de Ciencias
Económicas Universidad Nacional de La Plata. Documento de Trabajo Nro. 116, Junio 2018.
36
See Andrea López Alba, “The Use of the Internet and the Labor Market: Evidence of Job Search from
Peruvian Workers (Evidence of Job Search in Peruvian Workers),” Paper presented at the 9th CPRLatam
Conference, Cancún, México, July 13-14th (2015).
37
See Jeffrey A. Eisenach, Robert Kulick, and Bruno Soria, “The Impact of Online Video Distribution
on the Global Market for Digital Content,” NERA Economic Consulting (2019).
38
See Jonas Hjort and Jonas Poulsen, “The Arrival of Fast Internet and Employment in Africa” American
Economic Review 109, no. 3 (March 2019): 1032–1079.
39
See David Atchoarena, “COVID-19: Learning Cities on the Front Line,” UNESCO, April 8, 2020,
https://en.unesco.org/news/covid-19-learning-cities-front-line.
40
See Brenda Yanez, Universities against the coronavirus: these are the measures that each campus will
take,” Expansion politica, March 16, 2020, https://politica.expansion.mx/mexico/2020/03/16/universidadescoronavirus-estas-son-las-medidas-que-tomaran.
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Table 3: ICT Impact on Social and Economic Output Enhancement
ICT driver

Enhanced Socioeconomic
Parameter

Broadband Coverage

Employment Growth

Gillet et al. (2006)
Crandall et al. (2007)

Broadband Penetration

GDP/Capita Growth

Czernich et al. (2011)

GDP Growth

Koutrompis (2009)
Katz & Ávila (2010)
Alderete (2017)
Katz & Callorda (2010)

Employment Rate Growth

Katz & Ávila (2010)

Internet Usage by Citizens

Employment Growth

Alba (2015)

Broadband Speed and Video
Platforms

Production of Local Video
Content

Eisenach, Kulick, and Soria
(2019)

Internet Usage by Companies

Productivity Growth

Litan & Rivlin (2001)
Brambilla and Torrado (2018)

Sales Growth

Botello Peñaloza & Pedraza
Avella (2014)
Botello Peñaloza et al. (2015)

Salaries Growth
Source: NERA Economic Consulting analysis of economic literature

Study

Brambilla and Torrado (2018)

In summary, improvements in ICT performance introduce many social and economic benefits.
Figure 3 summarizes the impacts documented in the economic literature.
Figure 3: Economic and Social Impacts Induced by Connectivity Programs
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To conclude, all members of Latin American societies will derive benefits from connectivity
investments that make broadband high-speed Internet solutions available to all citizens of all
countries.
•

Individual citizens will benefit from more connection opportunities and from increased
consumer welfare thanks to lower prices and higher consumption. They will have access to
more varied sources of written and audio-visual content. They will also have more
opportunities for personal development because it will be easier for them to obtain an
education at all levels and to find a job. Finally, yet importantly, increases in a country’s
GDP per capita will eventually result in higher salaries.

•

The overall economy will see higher productivity and international competitiveness that
will result in faster GDP growth, which in turn will result in higher GDP per capita.

•

In particular, SMEs will see larger relative benefits than large companies because they start
from a much less advantageous position. SMEs will have access to more efficient and
cheaper Internet connections, which will help increase sales by using online channels and
having better access to international markets. Higher digitization rates would also help them
reduce costs, further increasing their opportunities to increase sales or finance expansion
and growth. Latin American Internet companies will be able to address a larger customer
base; thus they will be more likely to develop the national scale needed to compete with
foreign, multinational competitors. Those benefits will be especially important for
companies in rural areas because they will no longer be located in an unconnected or underconnected area.
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Facebook Connectivity Programs and Their
Impact

FACEBOOK CONNECTIVITY PROGRAMS AND THEIR IMPACT

Internet connectivity is a complex, global system with many intertwined layers of
interconnected equipment and platforms across the world. Ensuring an optimal user experience
irrespective of where the user lives requires a well-balanced network architecture at all levels.
Telecommunications operators make the bulk of the investments in their access networks;
however, there are many other parts of the network that have the potential of becoming a
bottleneck that impedes access networks from delivering their full potential, for example:
backhaul and national backbone networks, international connectivity, service platforms, and
content delivery networks.
As an Internet company, Facebook is interested in improving its service delivery over the
Internet. A fast and reliable Internet will allow Facebook to launch additional valuable services
and its users to enjoy a better experience. A large number of Internet users (if possible, the
entire population) increases the number of potential users of Facebook services. Figure 4
reflects Facebook’s goals.
Figure 4: Facebook’s Initiatives
BRINGING MORE PEOPLE ONLINE TO A FASTER INTERNET
Analytics → Helping operators and manufacturers prioritize their investments.
Free Basics → Provide access to basic online service without data charges.
High Altitude Connectivity → Improve and extend Internet access by advancing the use of
connectivity platforms.
Internet Exchange Points → Making connectivity more affordable by helping local networks
connect.
Magma → Bring more people online by enabling operators with open, flexible, and extensible
network solutions.
Network Investments → Enable high speed bandwidth to the greatest possible number of people
at low cost.
OpenCellular → Develop affordable base station technology to help expand mobile network
coverage.
Rural Access → Extend the reach and speed of broadband services in rural areas.
Telecom Infra Project → Expand access by enabling collaboration and innovations in the telecom
community.
Terragraph → Bring high-bandwidth, low-cost wireless solutions to connect dense urban and
suburban environments.
Wi-Fi → Help provide great Wi-Fi when and where people need it.
Source: Facebook, https://connectivity.fb.com/.

Therefore, Facebook is investing in projects that aim at improving the overall connectivity in
the countries where it operates. Those projects are complementary to network deployments by
telecommunications operators and seek to remove the bottlenecks that impede users from
enjoying an optimal Internet experience. Facebook can undertake some of these projects alone
because they involve its internal network only. However, most of them require a partnership
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arrangement with other parties equally interested in improving Internet performance and
seeking to ease the bottlenecks the Internet faces in each geography. Either way, Internet
service delivery benefits from improvements in any part of the entire ecosystem because of its
interconnected nature.
Facebook invests to improve its own network facilities to optimize the quality and performance
of its services at the points of interconnection with ISPs and other third-party networks. As the
Internet is a network of networks interconnected to each other, improvements in Facebook’s
own network help to improve the performance and quality of the system, especially when
Facebook handles a sizable share of worldwide Internet traffic. Some of the investments that
have the most impact outside of Facebook’s own operations are the deployment of PoPs, cache
storage, and submarine cables.
Facebook also works with many other partners in the digital industry (telecommunications
operators, technology providers, financial institutions, and public authorities) in joint
connectivity projects to which every partner contributes its unique capabilities. Facebook is
promoting a large number of such projects, as shown in Figure 4. The most relevant ones focus
on the development of open standard telecommunications equipment and systems, the
implementation of open rural solutions, and providing citizens free access to basic Internet
services.
Facebook invests in a large portfolio of connectivity programs, most of which are being
implemented in Latin America now or will be in the next few years. In this section, we review
the most relevant programs and analyze how they will contribute to improving the Internet
ecosystem in the countries where Facebook will deploy them and how they will indirectly drive
improvements in the overall economy and society.
3.1.

Partner Programs

Some of the connectivity projects promoted by Facebook are the result of partnerships with
operators in the telecommunications and Internet industries. Facebook’s role in those projects
is relevant because the projects would not had been possible without its initiative – but so too
is the role of its partners. Therefore, the best description of Facebook in these activities is as an
enabler of the projects as well as a technology partner in most of them.
Table 4: Summary of Facebook Partner Projects Relevant to Latin America
Project

Partners

Open Infrastructure

Facebook, Mobile Operators, Equipment Manufacturers

Rural Access

Facebook, Mobile Operators, Development Banks, National and Local
Authorities

Wi-Fi Projects

Facebook, Satellite Operators, Other ISPs (in trials)

Free Basics
Facebook, Mobile Operators
Note: In addition to these projects, Facebook has other initiatives, such as High-Altitude Connectivity, Internet
Exchange Points, and Terragraph that are not being implemented at this time in Latin America but are being
implemented in Europe, Asia, and Africa.
Source: Facebook

Each of those projects aims at improving specific bottlenecks in the development of the Internet
ecosystem. Facebook connectivity investments greatly enhance the development and
universalization of Internet networks and services. Each of the projects makes a distinct
© NERA Economic Consulting

13

Assessing the Contribution of Connectivity
Investments to the Development of Latin
American Societies

Facebook Connectivity Programs and Their
Impact

contribution, and overall, they contribute to bridge the gaps that are delaying the development
of Latin American digital societies.
3.1.1.

Open Infrastructure

In 2016, Facebook launched its Telecom Infra Project (TIP) to “accelerate the pace of
innovation in the telecom industry by designing, building, and deploying technologies that are
more flexible and efficient.” 41 Since then, Facebook has teamed with more than 500 technology
and telecommunications companies to develop and test new network technologies based on
software-based designs and open architectures.
These open architecture designs allow more companies to develop specialized pieces of
equipment along with easing the integration of network elements and helping
telecommunications operators decrease their network costs and time to market. Thanks to this,
they can try innovative business approaches and make profitable deployments in areas that
previously were too expensive to serve with conventional, proprietary architectures.
TIP members are developing innovative solutions in the three major subsystems of
telecommunications networks: access, transport, and core and services platforms. Several of
those programs have already resulted in the market launch of open architecture equipment and
systems. TIP technology solutions are making possible the success of other programs such as
Rural Access or Express Wi-Fi.
3.1.2.

Rural Access

Rural areas in Latin America pose significant challenges to broadband network deployment.
Low population density and mountainous terrain drive up the cost of installing network
equipment. Often, supporting infrastructures such as electricity, fiber backhaul, or roads are
not available. Revenues are low because of the small number of potential customers, who in
some cases also earn low incomes. High costs and low revenues render conventional network
deployment unprofitable in many areas and result in low rural network coverage.
Rural access initiatives promoted by Facebook and its partners combine a suite of innovative
technologies and business models to help mobile operators to decrease the cost of mobile
network investment, deployment time, and operation expenditures. They combine technologies
developed at TIP and from other suppliers to achieve a decrease of at least 30 percent of the
capital and operational cost of rural mobile networks. This includes open architecture cellular
base stations and backhaul radio links, as well as open management and operation systems.
Rural access programs rely on the effort of multiple partners that include policymakers,
telecommunications operators, hardware manufacturers, development banks, and local
communities. Each partner contributes with capabilities critical to the success of these projects
to make them financially viable and to acquire knowledge of local communities. As a result,
operators receive incentives to deploy cellular networks in rural and low-income areas that
were previously unserved. A good example in Latin America is the Internet para Todos
program in Peru as shown in Figure 5.

41

Facebook, “Infra Project,” https://connectivity.fb.com/telecom-infra-project/.
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Figure 5: Internet para Todos (Peru)

Facebook, Telefónica, and Regional Development Banks CAF and IADB are partners in Internet
para Todos in Peru. Internet para Todos’ goal is to connect six million Peruvians in rural areas that
did not enjoy mobile broadband coverage when the program was launched.
Internet para Todos success relies on innovative approaches to technology, business models, and
regulation:
▪ open architecture network equipment and operation systems as well as disruptive technologies
such as Artificial Intelligence, Cloud, and process virtualization that are cheaper and leaner than
traditional telco deployments;
▪ an independent, wholesale-only business model that allows all mobile operators to sell services
over the Internet para Todos network, thus increasing utilization; and
▪ a flexible regulatory model (Rural Mobile Internet Operator) put in place by the Peruvian
authorities to ease the implementation of the open business model by easing the restrictions
imposed by conventional operator licenses.
Internet para Todos plans to provide mobile broadband coverage to six million people, of which 3.2
million did not have any coverage, and 2.8 enjoyed only 2G coverage but no broadband coverage.

3.1.3.

Wi-Fi Connectivity Programs

Facebook is leveraging the power of Wi-Fi to improve consumer access to the Internet. Most
notably, Facebook’s Express Wi-Fi platform 42 facilitates the ability of in-country service providers
and network operators to offer fast and affordable Internet access to local communities. With Express

Wi-Fi, Facebook partners with local Internet service providers and mobile network operators to provide
Wi-Fi to local entrepreneur retailers who sell pre-paid Wi-Fi connectivity to community residents. The

Express Wi-Fi software platform, which Facebook makes available to partners without charge,
allows them to more easily and efficiently configure, manage, monetize, and grow their Wi-Fi
networks.
To date, Facebook has licensed the Express Wi-Fi platform for use by partners in Latin America,
Asia, and Africa. Facebook continues to pursue additional opportunities to leverage the
Express Wi-Fi platform to improve Internet access and connectivity, through new partnerships
and the expansion of existing partnerships. In Latin America, Facebook has established
partnerships with satellite companies like Hughes to extend high-speed broadband coverage to
unserved and underserved areas.
The Express Wi-Fi platform enables partners to monetize their Wi-Fi networks in a variety of
ways—including by selling Wi-Fi capacity in the form of “data packs” (often in partnership
with local retailers and entrepreneurs)—and therefore supports a sustainable business model
for paid Wi-Fi that enables operators to serve more data subscribers and increase connection
speeds. Therefore, it can make high-speed broadband deployment profitable in areas not
previously served. By using satellite backhaul, it also enables deployment in areas where there
42

See Facebook, “express wifi by facebook,” https://expresswifi.fb.com/.
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is no terrestrial fiber or microwave backbones or where the cost of those connections is too
high. Because of this configuration, Express Wi-Fi enables high-speed broadband coverage to
increase and allows more people to connect to high-speed broadband, thus helping to bridge
the digital divide.
In addition to Express Wi-Fi, Facebook is also working with partners to facilitate their ability
to provide Wi-Fi service to consumers without relying on the Express Wi-Fi platform. Most
notable in Latin America is Facebook’s partnership with Viasat. 43
Figure 6: Express Wi-Fi in Latin America

Hughes Network Systems and Facebook Connectivity are partners in implementing Wi-Fi hotspots
across Latin America connected to the Internet through satellite backhaul provided by Hughes.
Each hotspot combines a compact, easy to install Hughes VSAT (very small aperture terminal) and
Facebook Express Wi-Fi equipment. Local entrepreneurs can use it to offer pay-as-you-go
affordable Internet access to about 500 people in their communities. Users need only download a
simple Facebook application from Apple or Google Appstore and buy a cheap data package at the
local merchant to connect to the service.
Express Wi-Fi connections allow end users unrestricted, fast access to the Internet to visit any
website, download apps, upload work, access social media, and stream and watch online.
As of March 2020, more than 1,000 Express Wi-Fi hotspots had been implemented in Latin
America in Brazil, Colombia, Mexico, and Peru. Most of them are located in rural areas in Brazil
that lacked good terrestrial service.
Source: See Hughes, March 10, 2020, https://www.hughes.com/resources/press-releases/partnership-facebookconnectivity-hughes-installs-1000th-satellite-enabled.

3.1.4.

Free Basics

Free Basics help people discover the relevance and benefits of connectivity with free access to
basic online services. 44
Offered in partnership between Facebook and mobile operators, Free Basics enables mobile
users to access basic services – such as communications tools, education resources, health
information, local government sites and job sites -- without data charges. Free Basics can be
accessed as an Android app or by mobile web browser.
The Free Basics platform is open so that any site submitted by a developer will be included as
long as it meets the program’s technical guidelines. 45 The technical guidelines are designed to
increase connectivity performance on older phones and slow connections, including by
providing a simple interface and reducing data use as much as possible by not supporting video
or large photos. The technical guidelines apply equally to all services included in Free Basics,
including the low-bandwidth version of Facebook. Additionally, Free Basics is offered on a
See Nichole Rostad, “Viasat and Facebook team up to help to connect Mexico, Viasat,
https://viasat.com.mx/2019/08/12/viasat-and-facebook-team-up-to-help-to-connect-mexico/?lang=en.
44
Free Basics. https://connectivity.fb.com/free-basics/
43

45

https://developers.facebook.com/docs/internet-org/participation-guidelines/.
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non-exclusive basis so that any mobile operator can participate. Mobile operators are not paid
to offer Free Basics, and developers are not charged to participate.
Free Basics enables unconnected people to experience connectivity they may normally not try
because of high connection costs, or because they are not aware of the relevance and benefits
of being online. By doing so, Free Basics helps transition people to purchasing data for use of
the broader Internet.
The program also provides a baseline of connectivity for under-connected people who may
only have enough data to access the Internet intermittently. Rather than losing all connectivity
when they exhaust their data balance, Free Basics can help to bridge these gaps, enabling
people to stay connected and incentivized to continue purchasing data for use of the internet as
they are able to do so.
By supporting consistent connectivity and access to basic services, Free Basics benefits
unconnected and under-connected people, as well as mobile operators who are able to grow the
number of people choosing to use the Internet. Participating developers also have the
opportunity to increase their audience and scale their social impact.
3.2.

Investments in Its Own Infrastructure

In addition to the partner initiatives, Facebook is also developing its own infrastructure projects.
These projects focus on easing bottlenecks in the backbone network with special attention to
international connectivity. International connectivity is very important to the Internet in Latin
America. The evolution of the Internet began in the United States over 50 years ago with other
OECD countries soon following suit. Because of this, the United States is responsible for a
significant amount of content on the Internet. In addition, U.S. companies lead in the growth
of over-the-top (OTT) services and applications. Therefore, a large share of Internet traffic
from Latin American users is exchanged with content and application servers from foreign
providers, most of them U.S. based (see Figure 7). This includes a significant amount of traffic
between users in the same country as long as they use a foreign-based OTT platform such as
Skype, WhatsApp, or FaceTime.
As a result, international connections are very important in Latin America. However, for
geographic reasons, the region relies on regional submarine cables and satellite connections
because most global cables connect the Northern Hemisphere and Asia, leaving Latin America
aside. Therefore, international connectivity often becomes one of the main drivers of costs for
Latin American Internet users. Moreover, a limited supply of international capacity restricts
the total bandwidth that each user connection can get. Finally, the need for data packets to
travel to the United States and back, often across several networks, greatly increases latency
and degrades service quality. As a result, poor international connectivity drastically affects the
Internet in Latin America. High prices and low quality discourage service take-up. Low takeup results in small volumes of traffic, which in turn discourages local providers from investing
in applications, content, and services, and international providers from hosting content locally,
thus, perpetuating a reliance on international connectivity.
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Figure 7: Connections to International Pure Edge Services

Source: NERA Economic Consulting

Most Facebook investments in its own network facilities in the region aim at easing bottlenecks
in international connectivity, thus contributing to lower costs and improving the quality and
speed of ISP connections. In doing so, this helps Latin American countries to break the vicious
cycle of low quality and volumes and fosters the development of local and regional Internet
ecosystems. Three types of Facebook backbone facilities have the most impact in Latin
America: PoPs, cache storage, and submarine cables.
3.2.1.

Points of Presence (PoPs)

Facebook has deployed PoPs in many Latin American countries to interconnect directly with
ISPs and other local Internet companies, usually at IXPs. Connecting locally to a PoP in a
country allows operators to save the costs of international bandwidth required to convey their
users’ traffic towards Facebook services and users (see Figure 8) thus contributing to decrease
the costs of national ISPs. In addition, because the international connection to Facebook servers
is done through a fully owned and managed IP network, the quality and latency of the
connection are usually better than when the public international Internet is used.
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Figure 8: Connections to Facebook Services through a Local PoP

Source: NERA Economic Consulting

The presence of large international Internet platforms at an IXP also greatly increases the value
of being present at the IXP for small and medium ISPs, because they can offer their customers
prices and qualities that match those of larger ISPs that have the scale to afford their own
international connectivity. Aggregating local demand at IXPs helps them to lower the costs for
international connectivity, and even for national backbone. 46 This effect is especially important
in medium-sized cities and towns where the launch of an IXP can decrease transit costs by up
to a factor of five. 47 Lowering the costs for small and medium local operators allows them to
remain in business. This is crucial for end users because small and medium telecommunications
operators in Latin America contribute to lowering the digital divide between large cities and
less populated areas. 48
3.2.2.

Cache Storage

PoPs help local Internet players decrease their international connectivity costs but are not as
effective in decreasing latency. 49 Of course, proper network management can reduce latency,
but the most effective way to decrease latency is to store the content as close as possible to the
end user, at the same city if possible (see Figure 9).

46
See Hernán Galperin, “Connectivity in Latin America and the Caribbean: The role of Internet
Exchange Points,” Documentos de Trabajo, Universidad de San Andrés, August 2013.
47
For instance, Internet monthly transit prices paid by COTESMA, an ISP cooperative from San Martín
de los Andes (a 25,000-population city in the interior of Argentina) decreased in 2011 from $500/Mbps to
$100/Mbps after the installation of an IXP (Ibid.).
48
Hernán Galperin and François Bar, “The Microtelco Opportunity: Evidence from Latin America,”
Information Technologies and International Development 3, no. 2 (Winter 2006): 73–86.
49
In this context, latency can be defined as the delay between a user’s action and a web application’s
response to that action.
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Figure 9: Latency to Access Content from Bogotá, Colombia

Source: Hernán Galperin, “Connectivity in Latin America and the Caribbean: The role of
Internet Exchange Points,” Documentos de Trabajo, Universidad de San Andrés, August 2013.

Latency is a very important parameter of quality. It is certainly critical for interactive
applications such as gaming, Voice over Internet Protocol (VoIP), 50 or videoconferencing. 51
However, it also affects user behavior for accessing static content: trials by Amazon, Google,
and Microsoft found that decreasing the loading time of a web page by 100 milliseconds to 1
second resulted in more user traffic and more sales or ad revenues. 52
Facebook installs cache storage facilities collocated with Latin American ISP networks in order
to improve user experience and reduce its own international connectivity costs. Those caches
store copies of the most popular content, so they need to be downloaded from U.S. servers only
once. End users that wish to access Facebook content download it from the cache copy instead
of sending a request to Facebook’s U.S. servers every time a user asks for it (see Figure 10).

ITU-T standard G.114 accepts a maximum 150 milliseconds one-way latency for VoIP.
Videoconferencing allows a maximum 300 milliseconds of latency. Allowing for 100 milliseconds for
signal processing at each end’s terminal device leaves 100 milliseconds for network transmission.
(JISC Community, Videoconferencing Traffic: Network Requirements, https://community.jisc.ac.uk/library
/videoconferencing-booking-service/videoconferencingtraffic-network-requirements (accessed 4 April 2020).
52
See, e.g., Yoav Einav, “Amazon Found Every 100ms of Latency Cost them 1% in Sales, Gigaspaces,
January 20, 2019, https://www.gigaspaces.com/blog/amazon-found-every-100ms-of-latency-cost-them-1-insales/.
50
51
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Figure 10: Connections to Facebook Services with Embedded Cache

Source: NERA Economic Consulting

Cache storage increases the proportion of Internet content delivered to end users from a server
based in their city or country. This has a direct effect on latency because packets travel on
average along a shorter route. Moreover, caches decrease the need for international
connectivity and thus allow Internet costs to decrease. In countries where international capacity
is a bottleneck, caches also help increase the connection speeds that end users experience. That
way, caches allow ISPs to decrease their international connectivity cost and improve quality
and user experience.
3.2.3.

Submarine Cables

As a large Internet company with worldwide presence, Facebook handles a lot of Internet traffic
between its customers’ devices and its own servers, especially where it interconnects locally at
a PoP. Therefore, Facebook services rely heavily on international connectivity. International
capacity is often scarce and expensive in Latin America. Therefore, Facebook is interested in
increasing the capacity of IP Transit connections to avoid congestion and to decrease costs. 53
The best way to do so is by deploying new submarine cables to underserved countries.
Facebook is joining several cable consortia to improve connectivity across Latin America,
Africa, and Asia
Submarine cables, by increasing the supply of international capacity, have a twofold effect on
the Internet. They increase the available bandwidth, which results in higher speeds for end
users. In addition, by increasing competition, they drive down the market price for international
connectivity. As international backbone costs are a relevant share of the total costs of Latin
American Internet access providers, any decrease in international connectivity prices is likely

53
IP transit is a subset of an increasingly complex market for wholesale Internet connectivity that
includes settlement-free peering, paid peering, and content delivery.
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to translate into lower end user prices for broadband. Lower prices and higher quality result in
increased broadband demand.
The impact that submarine cable deployment has on the Internet penetration rate has been
measured in the economic literature. 54 Others have estimated that the deployment of a
submarine cable that belongs to an international submarine cable network will have a positive
impact in terms of connectivity and reduction of the digital divide in the countries it connects. 55
Specifically, Facebook is deploying Malbec, a new submarine cable between Brazil and
Argentina in partnership with infrastructure operator GlobeNet. 56 This new cable is 2,500
kilometers long (between Buenos Aires and Rio de Janeiro) and will enhance connectivity
between the two countries, the South American region, and the United States. This cable system
will double the current international capacity to Argentina, and it has prompted the deployment
of another cable between Argentina and Uruguay to extend the benefits of this increased
capacity also to the latter. Malbec should start operations in July 2020. 57
3.3.

Connectivity Programs Contribution to Latin America Digital Services
Performance

In summary, the connectivity projects are likely to result in higher broadband network coverage,
lower broadband prices, higher Internet penetration and usage (both by SMEs and individual
citizens), higher speeds and lower latency of Internet connections, and a narrower digital divide
between urban and rural areas, and richer and poorer citizens. Summarized in Table 5 are the
contributions of each initiative to the improvement of each dimension of broadband
performance.
Table 5: Broadband Features Improved by Facebook Connectivity Initiatives
Feature

Facebook initiative

Internet/Broadband Penetration

Free Basics,* PoPs, Caches, Submarine Cables

Broadband Coverage

Rural Access, Wi-Fi Projects

Connection Speeds and Quality*

PoPs, Caches, Submarine Cables

Broadband Costs and Prices

Rural Access, Wi-Fi Projects, PoPs, Caches,
Submarine Cables

Rural Access, Wi-Fi Projects, Free Basics,
PoPs, Caches, Submarine Cables
Note: * We have been able to show that Free Basics contributes to increase broadband penetration, and other
programs contribute to improve broadband speeds and quality, but have not found information to quantify those
impacts.
Source: NERA Economic Consulting, Facebook
Competition Intensity

See Joël Cariolle, “Submarine cables deployment, digital vulnerabilities and the digital divide in SubSaharan Africa,” FERDI Foundation pour les études et recherches sur le développement international (August 31,
2018).
55
See José Javier Cabrera Jiménez, Diego Alejandro Tello Granja, Freddy Villao Quezada, “Study to
determine the need for the landing of a new submarine fiber optic cable in Ecuador,” (thesis to obtain the title:
Electronics and Telecommunications Engineer, June 2014), available at http://www.dspace.espol.edu.ec/xmlui/
handle/123456789/25445.
56
See Globenet, “submarine cable system to Argentina,” https://globenet.com/en/2018/09/05/globenetand-facebook-bring-new-submarine-cable-to-argentina/.
57
See Melanie Mingas, “Malbec subsea cable in ‘final stages’ of implementation,” capacity, March, 13,
2020, https://www.capacitymedia.com/articles/3825102/malbec-subsea-cable-in-final-stages-of-implementation
54
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Latin America is one of the regions where Facebook is investing in connectivity. It has already
launched a number of initiatives there, and many more are in an advanced planning stage.
Facebook investments in Latin America include implementation of most of their connectivity
programs. Even if their geographical reach is now limited, they have the potential to be
deployed in most Latin American countries.
Table 6: Geographic Scope of Facebook Connectivity Investments in Latin America
Project
Partner programs

Own infrastructure

Countries Implemented
Free Basics

Colombia, Peru, Dominican Republic, Guatemala,
Honduras, Mexico, Panama

Rural Access

Peru

Wi-Fi Projects

Brazil, Colombia, Mexico, Peru

Submarine cables

Brazil, Argentina, Uruguay

Cache

Most of Latin America

PoPs

Most of Latin America

Source: Facebook

Facebook investments in connectivity address the bottlenecks to broadband development in
Latin America. Each of the components of the suite of connectivity solutions, and their
combination as a system, enables Latin American countries to reduce greatly their connectivity
gaps. Table 7 shows how they help to overcome the challenges to broadband development
identified by the OECD.
Table 7: Facebook Connectivity Projects Addressing Challenges to Broadband
Development in Latin America
Challenge

Free
Basics

Rural
Access

Wi-Fi Submarine
Projects
cables

Cache

PoPs

Broadband Services
Unaffordable
Expensive Infrastructure
Deployment
Lack of Backbone
Weak Competition
Incomplete School
Connectivity
Low ICT Use in Businesses
Underdevelopment of eGovernment
Low Trust on Digital
Services
Source: NERA Economic Consulting, Facebook, OECD-IDB

In addition to improving broadband and the overall ICT sector, connectivity investments also
drive improvements and economic activity in the overall economy and society. We review
those impacts in the following sections.
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HOW MUCH CAN THE CONNECTIVITY PROGRAMS CONTRIBUTE TO
LATIN AMERICAN SOCIETIES?

In the previous sections of this report, we identified and explained how Facebook connectivity
investments will contribute to the improvement of the performance of ICT sectors, the quality
as well as the price of telecommunications services, and the overall economic and social
development. In this section, we estimate the potential positive impacts on Latin American
citizens and societies of connectivity programs with Facebook involvement. Since the
deployment of many projects is just starting, we have taken the experiences in the countries
where they are deployed to estimate the potential of other countries in the region. We have
made estimates for most countries in the region, but when Facebook has stated a clear intention
to limit deployment to specific countries, we analyzed only those.
We assumed the improvements driven by the connectivity programs to be complementary to
the direct impact of investments by telecommunications operators in broadband networks and
services because they aim at easing bottlenecks that prevent those investments from reaching
their full potential. Therefore, our estimates are additional to the impact of telecommunications
investments calculated by other sources such as the GSMA. We have striven to measure only
the incremental effects, and we have chosen the most conservative figures when in doubt to
avoid double counting.
In particular, we assumed that all users who access the Internet using fixed broadband also use
mobile broadband. Therefore, we assumed that all increments in broadband penetration come
from increases in mobile broadband, whereas fixed broadband contributes mainly with
increases in quality. This is consistent with the prevalent role of mobile networks and services
in the region, but it tends to underestimate the positive effects of Wi-Fi projects, which are
sometimes deployed in areas without mobile broadband coverage.
We estimated the potential impact if connectivity projects are extended to the main countries
in the region except Venezuela and Cuba. We find this assumption reasonable because several
investments (PoPs and caches) are already widespread, whereas others have plans to reach
beyond their initial deployments, or they easily could be extended at a relatively low cost.
However, we have limited the impact of submarine cables impact to Argentina, Brazil, and
Uruguay.
The information available allows us to estimate ranges for the most relevant parameters;
however, there are some positive impacts that we identified but that we have not been able to
quantify, for example:
•

Free Basics impact on Internet penetration;

•

caches and PoP deployment impact on end-user connection speeds and quality, and thus on
the usage of more demanding services;

•

increase of competition in the ISP space or the preservation of current competition
intensity;

•

impact of higher connection quality on take-up rates, productivity, and success of local
digital service companies;
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•

impact on tax revenue and job and product safety of many SMEs and individuals that now
operate in the informal economy joining the formal economy as they engage in ecommerce;

•

increase in local content production because of the wider audience that digital video
platforms would be able to reach; and

•

increase in media pluralism because of the higher connection speeds and quality allow for
entry of new media.

As seen on Section 2, connectivity investments have two types of impacts: 1) direct and indirect
effects of expenditures and 2) efficiency-driven impacts because of higher productivity.
However, because the investments linked to Facebook connectivity programs involve a
relatively modest amount of money, their direct and indirect stimuli of GDP are likely to be
small. Overall, Facebook plans to invest in connectivity facilities in the region an amount that,
albeit not negligible, would only be a fraction of the investments announced by Latin American
telecommunications operators.
Therefore, we look in our quantification only at the productivity-driven impacts. To do so, we
follow the methodology explained in previous sections: we first assess the potential impact on
the improvement of ICT performance, and afterwards we quantify the impact that this
performance increase will have on the overall economy and society.
4.1.

Assessing the Potential for Increases in ICT Performance

We assess the potential for improvement in the ICT sector by first calculating the individual
impact of each program on sector parameters and afterwards consolidating the individual
effects to estimate the overall impact on the entire sector. In some cases where we had a range
of possible values, we built three scenarios: optimistic (using the highest value found in
economic literature), pessimistic (using the lowest value), and realistic (using the average of
all values).
4.1.1.

Rural Access

Internet para Todos is the most advanced initiative in the world to use open architectures and
innovative business approaches to bring mobile broadband coverage to unserved or underserved areas. It is used as a benchmark to assess the potential of open Rural Access to bridge
the digital divide across the region.
According to the Internet para Todos consortium, in Peru in 2018, more than 8.5 million people
(or 28 percent of the Peruvian population) did not have good quality mobile broadband
coverage. Of this, half (14 percentage points) had no mobile coverage at all, whereas the other
half (14 percentage points) had access to at least one 2G mobile network but could only use
voice and narrowband data.
Internet para Todos puts in place a unique combination of new technologies, business models,
and regulatory rules that allow a mobile operator (Telefónica first, now also Entel) to lower its
total cost of ownership by more than 30 percent. Its business plan also benefited from the
Peruvian authorities’ willingness to accept the partial transfer of infrastructure owned by
Telefónica to the Internet para Todos consortium and other regulatory flexibility.
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As a result, large parts of the previously unconnected and under-connected areas in Peru
became profitable. Internet para Todos will upgrade all 2G base stations in those areas to LTE
by 2021. In addition, it will extend 3G/4G coverage to two million people in previously
uncovered areas.
Table 8: Coverage Areas in Peru
Before Internet para Todos
Deployment (2018)
Area

After Internet para Todos
Deployment (2021)

Population

%

Population

%

No Coverage

4,431,332

14%

2,431,332

6%

2G Coverage Only

4,395,262

14%

0

0%

Mobile Broadband (3G/4G)
23,162,662
72%
29,557,924
Note: 2018 Data from OSIPTEL, Cobertura Móvil, Indicadores de Servicio
http://www.osiptel.gob.pe/documentos/2-indicadores-del-servicio-movil.
Source: Internet para Todos consortium

94%
Móvil,

To assess the potential of Rural Access programs to improve coverage in other Latin American
countries, we assumed that the areas currently underserved share similar economics to those in
Peru. Therefore, we assumed that the deployment of Rural Access would allow all areas that
had only 2G coverage in 2018 to profitably upgrade to 4G and to profitably cover 45 percent
of the population currently not covered.
We applied those parameters to the mobile broadband coverage in Latin American countries.
The only exception was Mexico, where there is already a program (Red Compartida) to extend
mobile coverage to rural areas. Therefore, we assumed that Red Compartida would reach its
objectives to roll out mobile broadband coverage to 92 percent, 58 leaving the population not
covered in Mexico at 8 percent. 59 As a result, we estimate that Rural Access has the potential
to extend good quality mobile broadband coverage to 29.8 million more people than today and
bring mobile coverage beyond 95 percent of population in the region.

Red Compartida, Proyecto de Telecomunicaciones más grande en la historia de México.
https://promtel.gob.mx/paginainicio/redcompartida/.
59
Population from 2010, according to the latest census, Censo de Población y Vivienda 2010,
https://www.inegi.org.mx/programas/ccpv/2010/.
58
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Table 9: Potential Impact of Rural Access Projects on Mobile Broadband Coverage
Current Coverage
(% PoP)

Coverage Increase

Country

Mobile
Broadband

2G Only

Final
Coverage
(% PoP)

Argentina

92%

6%

98.9%

6.9%

% PoP

Population*
3,071,306

Bolivia

86%

9%

97.3%

11.3%

1,277,984

Brazil

93%

2%

97.0%

4.0%

8,456,676

Chile

97%

3%

99.8%

2.8%

531,047

Colombia

87%

7%

96.7%

10.1%

5,018,484

Costa Rica

99%

0%

99.5%

0.5%

22,564

Dominican Republic

99%

1%

100.0%

1.0%

106,272

Ecuador

90%

6%

97.8%

7.8%

1,333,490

El Salvador

90%

3%

96.2%

6.2%

395,474

Guatemala

85%

14%

99.5%

14.5%

2,492,538

Honduras

85%

6%

94.9%

9.9%

951,018

Mexico

94%

0%

96.7%

2.7%

3,417,233

Nicaragua

95%

0%

97.3%

2.3%

145,905

Panama

96%

0%

97.8%

1.8%

75,406

Paraguay

96%

0%

97.8%

1.8%

125,580

Peru**

90%

5%

97.3%

7.3%

2,321,351

Uruguay

99%

1%

99.9%

0.9%

30,708

Total
29,773,034
Note: * 2018 Population, The World Bank, https://data.worldbank.org/indicator/SP.POP.TOTL
** To ensure consistency with figures for other countries, we have used Telegeography coverage data for Peru,
which yield higher end coverage but lower coverage increase figures than estimated by Internet para Todos.
Source: TeleGeography Mobile Broadband Penetration 2019 Data, NERA analysis

4.1.2.

Wi-Fi Connectivity Programs

Express Wi-Fi access points have been deployed in towns with relatively small populations.
Notably, as of March 2020 Hughes had deployed approximately 1,000 Express Wi-Fi hotspots
in Brazil, Colombia, Mexico, and Peru, each enabling connectivity (per Hughes) to an average
of 500 users. 60
In Mexico, Facebook’s partnership with Viasat has enabled it to offer internet access in
localities in all regions. 61 This service provides speeds of up to 50 Mbps through satellite
enabled Wi-Fi hotspots similar to those utilizing the Express Wi-Fi software platform. In

Hughes, “In Partnership with Facebook Connectivity, Hughes Installs 1,000th Satellite-enabled
Express Wi-Fi Hotspot in Latin America,” March 10, 2020, https://www.hughes.com/resources/pressreleases/partnership-facebook-connectivity-hughes-installs-1000th-satellite-enabled.
61
Viasat, “Viasat Brings Fastest Home Satellite Internet Service to Mexico,” December 11, 2019,
https://www.viasat.com/news/viasat-brings-fastest-home-satellite-internet-service-mexico.
60
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September 2018, more than 100,000 users were already connected to the Internet using 2,700
Viasat hotspots. 62
Starting with these figures, we estimated the potential of Facebook’s Wi-Fi Connectivity
programs to increase high-speed broadband coverage and penetration assuming that:
•

each hotspot covers 500 people;

•

each hotspot has 37 users connected (a very conservative estimate from current Viasat
penetration);

•

the number of Wi-Fi hotspots would double in Mexico and Brazil, which is conservative
as it would result in an additional coverage of 10.78 percent of Mexican rural population
but only 3.55 percent of Brazil’s;

•

the increase in coverage in other countries is the simple average of the increases of Mexico
and Brazil or 7.17 percent of rural population; and

•

the penetration of Wi-Fi services in all countries is the same as in Mexico (37
connections/hotspot).

Applying those assumptions, we find that Facebook’s Wi-Fi Connectivity programs have the
potential to extend high-speed broadband coverage to more than 7.5 million people, and to add
more than 550,000 high-speed broadband connections.

Viasat, con su Internet comunitario, explora otros mercados en México,
https://www.eleconomista.com.mx/empresas/Viasat-con-su-Internet-comunitario-explora-otros-mercados-enMexico-20180923-0003.html .
62
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Table 10: Potential Impact of Wi-Fi programs on High-Speed Broadband (HSBB)
Coverage
Country

Increase in
Population Covered
by HSBB

Increase in HSBB
Coverage in Rural
Areas

Increase of HSBB
penetration
(connections)

Argentina

259,307

7.17%

19,208

Bolivia

248,828

7.17%

18,432

Brazil

1,000,000

3.55%

74,074

Chile

166,961

7.17%

12,367

Colombia

684,106

7.17%

50,675

Costa Rica

74,040

7.17%

5,484

Dominican Republic

144,176

7.17%

10,680

Ecuador

443,070

7.17%

32,820

El Salvador

128,767

7.17%

9,538

Guatemala

605,157

7.17%

44,826

Honduras

294,864

7.17%

21,842

2,700,000

10.78%

200,000

Mexico
Nicaragua

192,237

7.17%

14,240

Panama

96,683

7.17%

7,162

Paraguay

191,550

7.17%

14,189

Peru

506,612

7.17%

37,527

Uruguay

11,537

7.17%

855

Total
7,747,895
Source: World Bank, United Nations, Hughes, Facebook, NERA analysis

573,918

The overall impact would be different in areas with mobile broadband coverage and those
without it. In non-covered areas, the incremental connectivity gains could be particularly
pronounced, since Facebook’s Wi-Fi Connectivity programs would allow people previously
unconnected to use the Internet. In areas with mobile coverage, Facebook’s Wi-Fi Connectivity
programs could allow partners to optimize, grow, and improve their networks, ultimately
allowing users to connect to the internet more reliably, from more places, with faster
sustainable speeds, at more affordable prices. This, in turn, would allow them to use more
demanding applications such as uploading photos of merchandise, videoconferencing or video
streaming, and improve overall quality of service by making more bandwidth available to users
than mobile networks alone.
4.1.3.

Caches and PoPs

We have estimated how much operator costs and user prices are likely to decrease thanks to
caches and PoPs because of a lower need for international connectivity. To assess those savings,
we started from the average connection speed in each country for both fixed and mobile
broadband. We estimated a multiplexing ratio of 24:1 in line with industry standards. 63 We
estimated traffic to Facebook sites to be 7.8 percent of total Internet traffic. 64 In countries where
A multiplexing ratio of 24:1 assumes that the capacity in the ISP Gateway to the Internet is 1/24th of
the sum of user connection speeds.
64
Sandvine, “The Global Internet Phenomena Report,” September 2019, https://www.sandvine.com/
press-releases/sandvine-releases-2019-global-internet-phenomena-report.
63
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there are no caches or PoPs, we assumed that all traffic to Facebook sites is routed through
international IP transit, whereas in countries with local Facebook infrastructure only 10 percent
of traffic overflows to international connections. The estimated average price for IP transit to
the United States is USD 2/Mbps per month.
Our results suggest that the operators’ international connectivity costs would decrease by about
USD 440 million. Assuming they pass 50 percent of those savings on to customers through
lower prices, customers may benefit from decreases in average revenue per user (ARPU) as
displayed in Table 11. It could result in discounts between USD 0.50 and USD 1.50 per year
to each customer.
Table 11: Average Customer Savings Driven by Facebook PoPs and Caches

Country

Does
Facebook
Have
Caches?

Savings by
Fixed
Operators
(USD/Year)

Fixed ARPU
Decrease
(USD/Year)

Savings by
Mobile
Operators
(USD/Year)

Mobile
ARPU
Decrease
(USD/Year)

Argentina

Y

8,979,801

0.45

27,054,412

0.47

Bolivia

Y

338,953

0.24

6,675,217

0.61

Brazil

Y

48,829,050

0.72

154,074,958

0.53

Chile

Y

10,996,509

1.73

19,388,988

0.60

Colombia

Y

6,322,974

0.37

19,858,357

0.35

Costa Rica

N

0

0.00

0

0.00

Dominican Republic

Y

686,071

0.32

5,169,670

0.44

Ecuador

Y

882,560

0.21

4,085,010

0.25

El Salvador

N

0

0.00

0

0.00

Guatemala

Y

1,275,237

0.26

11,369,556

0.71

Honduras

N

0

0.00

0

0.00

Mexico

Y

9,651,458

0.23

89,767,912

0.69

Nicaragua

N

0

0.00

0

0.00

Panama

N

0

0.00

0

0.00

Paraguay

N

0

0.00

0

0.00

Peru

Y

4,437,054

0.70

13,787,570

0.38

Uruguay

N

0

0.00

0

0.00

Total
92,399,666
Source: Facebook, Sandvine, NERA Economic Consulting

351,231,648

In addition to those direct cost savings, caches and PoPs contribute to increase the average
speeds and quality of end-user Internet connections. Higher speeds and lower latency drive
higher usage of current services (net browsing, e-commerce, messaging) and give users the
ability to use more demanding services such as video streaming, videoconferencing or VoIP.
The data we have had access to do not allow us to estimate its economic impact, and therefore
we have decided not to add any contribution from these concepts to our estimates.
4.1.4.

Submarine Cables

The deployment of submarine cables in a country drives an increase in Internet take-up because
of the increased quality and lower costs. An econometric analysis of the impact of submarine
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cable connection on African countries found that Internet penetration rates increased by 4
percent to 8 percent in the years after the cables were connected. 65
We also estimated the impact of cost reductions on prices. We assumed that international
capacity prices would go down by 50 percent after the cable landing, 66 international capacity
costs amount to 10 percent of ARPU, 67 and operators pass on 50 percent of their cost savings
to their customers through lower prices.
Facebook is deploying cable capacity between Brazil and Argentina. Therefore, we restricted
our analysis to those countries. We have also included Uruguay because of the announcement
of a cable project to extend a part of Malbec’s capacity to this country. Because Brazil already
had much more capacity than Argentina or Uruguay, we applied a 50 percent reduction to its
results to account for the lower impact of additional capacity. Table 12 has the results.
Table 12: Impact of Submarine Cable Deployment
Increase in Internet Penetration Rate
Country

Maximum

Average

Minimum

ARPU decrease
(USD/year)

Argentina

8%

6%

4%

3.23

Brazil

4%

3%

2%

1.12

4%

4.28

Uruguay
8%
6%
Source: Facebook, Economist Intelligence Unit 68, NERA estimates

4.1.5.

Consolidated Impact of Projects on Latin American ICT Ecosystem

As these projects contribute to improving performance of the bottlenecks in Latin America’s
broadband ecosystem, the impacts of different projects tend to reinforce each other. In this
section, we take a comprehensive look at how those impacts combine, and we calculate the
overall impact of the whole program portfolio.
Wider Broadband Coverage
Broadband coverage can increase thanks to Rural Access and Wi-Fi connectivity programs.
The most important increase would come thanks to Rural Access. We expect some overlap
between Wi-Fi programs and Rural Access, and because we lack the information to estimate it,
we have decided to take the most conservative assumption that all localities covered by Wi-Fi
programs would also be covered by mobile networks, often thanks to Rural Access. Therefore,
we use the Rural Access figures on expected coverage increase as the consolidated data for
overall broadband coverage increase.

65
See Joel Cariolle, “Telecommunications submarine-cable deployment and the digital divide in SubSaharan Africa.” Foundation for Studies and Research on International Development (November 2018).
66
Source: interviews with Facebook experts.
67
Galperin quotes studies that found that international connectivity costs amounted to 15 percent to 30
percent of Latin American ISP costs. (See Hernán Galperin, “Connectivity in Latin America and the Caribbean:
The role of Internet Exchange Points,” Documentos de Trabajo, Universidad de San Andrés, August 2013.) We
estimated, after taking into account industry profit levels and allowing for some reductions on costs, that they
were in the region of 10 percent of ARPU in 2019.
68
2020
The
Economist
Intelligence
Unit,
The
Inclusive
Internet
Index,
https://theinclusiveinternet.eiu.com/explore/countries/performance.
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Higher Internet Penetration
Most projects contribute to increasing Internet penetration in different ways.
•

By lowering broadband prices and thus inducing people to connect that previously found
the Internet too expensive.

•

By increasing network coverage and thus providing people in newly covered areas the
opportunity to connect to the Internet services they are willing to have.

•

By providing an inexpensive way for potential users to try Internet services and discover
their value.

•

By improving service quality and fostering ISP competition.

Increased Coverage
Increasing network coverage allows unserved potential demand to be served. We assumed
demand in areas previously not covered to have a similar profile as in other areas in the country
and therefore estimated that Internet penetration in newly covered areas would grow to the
national average.
Price Elasticity
The economic literature has made estimates of the price elasticity of broadband in Latin
America and other developing countries. For instance, Macedo and Carvalho studied the
demand price elasticity of broadband penetration in several Latin-American regions. 69 Alderete
estimated the demand income elasticity of broadband penetration in Latin America. 70 So did
Katz and Callorda for Africa. 71
We have used the findings of the recent economic literature to estimate a range of price
elasticities (maximum, minimum, and average) that we have subsequently multiplied by our
estimated price decreases.
Table 13: Broadband Elasticities in Developing Markets
Input

Output

Average Price for the
Broadband Access
(BRL)

Broadband
Penetration

Value 72
-1.79

Country
Brazil

Year

Source

20052008

Macedo & Ywata
de Carvalho
(2011)

See Hildebrando R.Macedo and Alexandre Xavier Ywata de Carvalho, “Broadband economic impact
in Brazil: a simultaneous equations analysis.” Paper presented at the 5th ACORN-REDECOM Conference, Lima,
May 19-20, 2011.
70
See Maria Veronica Alderete, “An approach to the broadband effect on Latin American growth: A
structural model,” Cuadernos de Economía 36, no. 71 (2017): 549–569.
71
See Raul Katz and Fernando Callorda, “Economic contribution of broadband, digitization and ICT
regulation: Econometric modelling for Africa,” ITU Publications (2019), ISBN 978-92-61-28301-8 (Paper
version).
72
We present the signs in the original papers. Because of this, elasticities are a negative number when
the article estimates demand variations when prices rise, and a positive number when they calculate demand
variations when prices decrease.
69
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Input

Output

Value 72

Country

Year

Source

Average Price for the
Broadband Access
(BRL)

Broadband
Penetration

-2.16

Brazil

20052008

Macedo & Ywata
de Carvalho
(2011)

10% Drop in Mobile
Broadband Prices

Mobile Broadband
Penetration

3.1%

Africa

20102017

Katz and
Callorda (2019)

1% Increase in
Broadband Price

Broadband
Household
Penetration

-0.29%

Latin
America

20102014

Alderete (2016)

1% Income Increase

Broadband
Household
Penetration

1.5%

Latin
America

20102014

Alderete (2016)

We have consolidated those figures to take three estimates for price elasticity: an average value
of 0.29 percent, a minimum of 0.16 percent and a maximum of 0.39 percent, based on the
analysis from Aderete. 73
Submarine Cables
As shown in Section 4.1.4, the deployment of submarine cables also has a positive impact on
Internet penetration.
Consolidated Impact
After adding the impacts of different programs, we estimate that Facebook’s connectivity
programs have the potential to enable increases in Internet penetration of up to 12 percent in a
realistic scenario. Table 14 contains the consolidated results. We have developed three
scenarios: realistic, optimistic, and pessimistic. To simplify the presentation of information, we
show only the results of the realistic scenario.

73
See Maria Alderete, “An Approach to the Broadband Effect on Latin American growth: A Structural
Model,” Cuadernos de Economía 36, no. 71 (2017): 549-569.
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Table 14: Consolidated Impact of Facebook Programs on Internet Penetration
Country

Increased
Coverage

Submarine
Cables (avg.)

Price
Decreases
(avg.)

Total (avg.)

Argentina

5.1%

6%

1.0%

12.1%

Bolivia

5.0%

0%

0.1%

5.0%

Brazil

2.7%

3%

0.5%

6.3%

Chile

2.4%

0%

0.5%

2.9%

Colombia

6.3%

0%

0.1%

6.4%

Costa Rica

0.3%

0%

0.0%

0.3%

Dominican Republic

0.8%

0%

0.1%

0.8%

Ecuador

4.4%

0%

0.1%

4.5%

El Salvador

2.1%

0%

0.0%

2.1%

Guatemala

9.4%

0%

0.1%

9.5%

Honduras

3.2%

0%

0.0%

3.2%

Mexico

1.8%

0%

0.1%

1.9%

Nicaragua

0.6%

0%

0.0%

0.6%

Panama

1.0%

0%

0.0%

1.0%

Paraguay

1.2%

0%

0.0%

1.2%

Peru

3.8%

0%

0.2%

4.0%

1.2%

7.8%

Uruguay
0.6%
6%
Note: Estimates Using Data from TeleGeography 2019 ARPU
Source: NERA Economic Consulting analysis and estimates

Narrower digital divide
The connectivity programs launched by Facebook have the potential to greatly reduce the
digital divide in Latin America. They would work to bridge the two main gaps of the divide:
reducing the number of people who have no access to broadband because they lack network
coverage and prompting more people in currently covered areas to actually connect to the
Internet.
Fewer People Not Covered
As we have seen in previous sections, Facebook programs have the potential to extend mobile
broadband coverage to an additional 29 million people across the region, most of them in
remote and geographically rough rural areas. That would leave less than 3 percent of Latin
Americans without broadband coverage.
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Figure 11: People Living in Areas without Mobile Broadband Coverage
(% population)

Notes: Estimates using data from The World Bank,
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS.
Source: NERA Economic Consulting

2018

Rural

Population.

Fewer Unconnected People
Facebook projects have also the potential to lure many more people to connect to the Internet.
According to our estimates, some 30 million people may become Internet users thanks to those
programs. That would bring Internet penetration in Latin America much closer to the situation
of North American and European countries.
Figure 12: People Connecting to the Internet in Latin America
(% population)

Notes:
Estimates
with
2018
Data
https://data.worldbank.org/indicator/SP.POP.TOTL
Source: NERA Economic Consulting
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Assessing the Potential Impact on Consumers, Society, and the
Economy

As we saw in Section 2.2, improvements in ICT performance also drive improvements across
the overall economy. In this section, we use the results of the previous section, compounded
with the multiplier effects found in the economic literature to assess the value unlocked by
Facebook investments in the overall economy and society.
We have taken the values of multipliers calculated in econometric papers about the impact of
ICT performance on other social and economic parameters (see Table 15). To ensure that we
can reasonably apply the results to Latin American countries, we reviewed papers on Latin
American economies, and where there not enough research papers available other papers on
European or U.S. markets that we deem similar enough to Latin America. Given that most of
the papers from the United States and Europe use data from the years when their broadband
markets were still developing, we are confident that they provide reasonable estimates of the
dynamics in the region.
Table 15: Multipliers from Economic Literature
Driver

Result

Values

Source

Broadband Coverage
(% People)

Growth in
employment

Maximum
Average
Minimum

1.4%
1.2%
1.0%

Gillet et al. (2006)

Internet Use On Job
Search

Increase in
Probability of
Finding a Job

Maximum
Average
Minimum

33%
20%
2%

Alba (2015)

Increase in Broadband
Penetration

Occupation Rate
Growth

Maximum
Average
Minimum

0.27%
0.18%
0.09%

Katz & Avila (2010)

Increase in Broadband
Penetration Rate

GDP per Capita
Growth

Maximum
Average
Minimum

0.25%
0.16%
0.09%

Czernich et al. (2011) &
Katz & Callorda (2019)

Increase in Broadband
Penetration

GDP Growth

Maximum
Average
Minimum

0.40%
0.39%
0.38%

Koutroumpis (2009)

Mobile Broadband
Penetration

GDP Growth

Maximum
Average
Minimum

0.095%
0.065%
0.035%

Katz & Callorda (2016)

Fixed Broadband
Penetration

GDP Growth

Maximum
Average
Minimum

0.36%
0.18%
0.00%

Katz & Callorda (2016)

Mobile
Telecommunication
Penetration

GDP Growth

Maximum
Average
Minimum

0.251%
0.15%
0.049%

Katz & Callorda (2016)

Increase in Broadband
Penetration

GDP Growth

Maximum
Average
Minimum

0.15%
0.11%
0.05%

Alderete (2016)

Increase in Broadband
Penetration

GDP Growth

Maximum
Average

0.27%
0.18%

Katz & Avila (2010)
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Values

Source

Minimum

0.09%

Productivity
Growth

Maximum
Average
Minimum

0.4%
0.3%
0.2%

Litan & Rivlin (2001)

Company Internet Use

Increment on
Sales

Maximum
Average
Minimum

27%
9%
1%

Botello Penaloza &
Pedraza Avella (2014)

Company Has a Web
Page

Increment on
Sales

Maximum
Average
Minimum

21%
17%
14%

Botello Penaloza &
Pedraza Avella (2014)

Use of Internet in the
Company

Sales Growth

Maximum
Average
Minimum

0.72%
0.67%
0.62%

Botello Penaloza et al.
(2015)

Use of E-Mail

Sales Growth

Maximum
Average
Minimum

2.25%
2.2%
2.15%

Botello et al. (2015)

Company Webpage
Use

Sales Growth

Maximum
Average
Minimum

0.52%
0.50%
0.48%

Botello et al. (2015)

Internet Use on
Company
performance

We applied the multipliers calculated in these papers to our findings in the previous section to
estimate the potential for social and economic improvement in Latin American countries.
4.2.1.

Impacts on Citizens

Job creation
As the literature shows that both increases in broadband coverage and broadband penetration
drive job creation, we applied the multiplier factors found in economic literature to the
increases in broadband coverage and penetration we calculated previously.
We acknowledge that both effects likely overlap. If all other things remain the same, broadband
penetration increases when there is more coverage, and the economic literature reviewed does
not control for the effect of both drivers. Therefore, we have not added the number of jobs
estimated to be created by each driver but taken the highest of them.
Table 16 shows the results of our analysis. Our estimates suggest that in addition to the jobs
created during program implementation an additional 148,450 to 208,135 jobs could be created
in the region thanks to the improved performance of broadband networks.
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Table 16: Potential New Jobs Induced in Latin American Countries
Country

Maximum

Central

Minimum

Argentina

19,747

16,926

14,105

Bolivia

8,547

7,326

6,105

Brazil

60,098

51,512

42,927

Chile

3,784

3,244

2,703

Colombia

38,561

33,052

27,543

Costa Rica

151

130

108

Dominican Republic

697

597

498

Ecuador

9,476

8,122

6,769

El Salvador

2,487

2,132

1,777

Guatemala

14,661

12,567

10,472

Honduras

6,078

5,209

4,341

Mexico

21,822

18,704

15,587

Nicaragua

969

830

692

Panama

521

447

372

Paraguay

892

765

637

19,118

16,387

13,656

527

249

158

Peru
Uruguay

TOTAL
208,135
Note: Estimates Using Data from the World Bank,
https://data.worldbank.org/indicator/SL.EMP.TOTL.SP.ZS
Source: NERA Economic Consulting

178,199
2019 Employment

to

148,450
population

ratio,

Increase in consumer welfare
Increases in consumer welfare can be estimated from the increase in consumer surplus.
Consumers increase their surplus from two sources:
•

paying lower prices for the services they already purchase; and

•

purchasing new services because they are now available to them thanks to wider network
coverage or because their new, lower prices are now below their willingness to pay for
them.

We can estimate the increase in consumer surplus that would be induced by programs that
prompt operators to lower their prices. However, because we cannot measure the demand curve
of newly connected users, we cannot estimate how much surplus they would get on top of their
new expenditures in broadband.
From the estimates that we found in previous sections about the average decrease in ARPU,
we find that the potential for increase in consumer surplus of current broadband users is close
to USD 500 million per year.
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Table 17: Potential Increase of Consumer Surplus per Year because of Lower Prices

Country

Average
Decrease in
Mobile ARPU
(USD/year)

Increase in
Mobile
Consumer
Surplus
(USD/year)

Average
Decrease in
Fixed ARPU
(USD/year)

Increase in
Fixed
Consumer
Surplus
(USD/year)

Total
Increase in
Consumer
Surplus
(USD/year)

Argentina

3.68

121,170,296

0.45

4,081,728

125,252,023

Bolivia

0.24

1,218,787

0.24

145,265

1,364,053

Brazil

1.84

261,946,926

0.72

22,195,023

284,141,948

Chile

1.73

27,276,215

1.73

4,581,879

31,858,094

Colombia

0.37

11,305,411

0.37

2,709,846

14,015,257

Costa Rica

0.00

0

0

0

0

Dominican
Republic

0.32

2,537,524

0.32

294,030

2,831,554

Ecuador

0.21

2,027,388

0.21

348,379

2,375,767

El Salvador

0.00

0

0

0

0

Guatemala

0.26

2,876,791

0.26

398,512

3,275,303

Honduras

0.00

0

0

0

0

Mexico

0.23

19,913,359

0.23

3,912,753

23,826,112

Nicaragua

0.00

0

0

0

0

Panama

0.00

0

0

0

0

Paraguay

0.00

0

0

0

0

Peru

0.70

11,886,664

0.70

1,751,469

13,638,132

Uruguay

4.28

10,048,222

0

0

10,048,222

TOTAL
472,207,582
40,418,883
512,626,465
Note: Reference ARPU data From TeleGeography 2018. For Argentina, 2019 ENACOM data was used.
Source: CEPAL, TeleGeography, ENACOM, NERA Economic Consulting

4.2.2.

Impacts on Companies and the Whole Economy

Beyond direct benefits to citizens, companies also benefit from the increased availability and
affordability of broadband. In fact, some of the benefits that citizens get (such as having access
to more jobs or higher salaries) derive directly from the higher activity and profitability of
companies.
GDP growth
Although all authors found that increases in broadband availability and in take-up drive an
increase in the country’s GDP, there is a wide range of estimates of the magnitude of this effect
(see Table 18).
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Table 18: Potential for Additional GDP Growth (USD million)
Country

Maximum

Central

Minimum

Argentina

19,556

6,557

862

Bolivia

512

211

36

Brazil

36,131

12,187

1,616

Chile

2,471

891

132

Colombia

5,337

2,191

370

Costa Rica

50

21

4

Dominican Republic

187

71

11

1,236

509

86

El Salvador

136

57

10

Guatemala

1,870

774

131

Honduras

189

79

13

6,016

2,430

404

Nicaragua

21

9

1

Panama

170

71

12

Paraguay

120

50

9

Peru

2,346

936

154

Uruguay

1,625

485

52

TOTAL

77,974

27,527

3,903

Ecuador

Mexico

Source: NERA Economic Consulting

Because of the wide range of results from our own calculations of ICT impact and the wide
range of multipliers, the results also show a very large variation. However, we can conclude
that the potential impact of Facebook projects on GDP growth is likely to be high. A realistic
estimate suggests that those programs could add up to USD 27 billion per year to the region’s
GDP, and even the most pessimistic scenario arrives at a USD 3.9 billion figure.
Those levels can have a sizable impact on the income of citizens in many countries in the region,
as shown in Table 19. As expected, countries with the most developed Internet ecosystems,
such as Argentina, Uruguay, Brazil, and Colombia, are the ones that would be able to benefit
the most from improvements in network performance.
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Table 19: Potential for Additional GDP/Capita Growth (in USD)
Country

Maximum

Central

Minimum

Argentina

436.70

146.42

19.24

Bolivia

44.48

18.30

3.09

Brazil

171.20

57.75

7.66

Chile

130.38

47.02

6.97

Colombia

106.02

43.53

7.34

Costa Rica

9.95

4.14

0.71

Dominican Republic

17.44

6.62

1.04

Ecuador

71.14

29.29

4.96

El Salvador

21.14

8.81

1.51

Guatemala

106.34

44.00

7.47

Honduras

19.38

8.07

1.38

Mexico

47.15

19.05

3.17

Nicaragua

3.17

1.32

0.23

Panama

40.10

16.71

2.86

Paraguay

17.01

7.09

1.21

Peru

72.17

28.79

4.73

Uruguay
469.54
Note:
Reference
data
from
The
World
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
Source: NERA Economic Consulting
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5.

Conclusions

CONCLUSIONS

Facebook connectivity programs address the bottlenecks to broadband development in Latin
America. Each of the components of the suite of connectivity solutions and their combination
as a system can contribute to Latin American countries’ ability to successfully overcome the
challenges to broadband development.
Table 20: Facebook Connectivity Projects Addressing Challenges to Broadband
Development in Latin America
Challenge

Free
Basics

Rural
Access

Wi-Fi Submarine
Projects
cables

Cache

PoPs

Broadband Services
Unaffordable
Expensive Infrastructure
Deployment
Lack of Backbone
Weak Competition
Incomplete School
Connectivity
Low ICT Use in Businesses
Underdevelopment of eGovernment
Low Trust on Digital
Services
Note: We do not mention in this summary the other two barriers identified by the OECD: “Over taxation of
communications” and “Regulatory silos” because they depend on legal and regulatory decisions by relevant
authorities.
Source: NERA Economic Consulting, Facebook, OECD-IDB

Connectivity programs have the potential to unleash sizable benefits for Latin American
citizens, businesses, and economies. According to the results of the initial implementations of
those programs and to Latin American and international benchmarks, we estimate those
benefits may be in the order of:
•

providing broadband coverage to 29 million people that live in areas not currently covered,
reducing uncovered areas to only 3 percent of the Latin American population;

•

a reduction of the usage digital divide by 6 percent, which would allow 30 million people
previously unconnected to connect to the Internet;

•

to give consumers more than USD 500 million per year in additional consumer surplus
thanks to lower broadband prices;

•

the creation of 178,000 new jobs in the economy; and

•

an impulse to economic growth that would add several billion dollars in additional GDP
growth, a reasonable estimate being in the region of USD 27 billion per year.
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ECONOMIC LITERATURE ON ICT IMPACT ON LATIN AMERICAN COUNTRIES
Table 21: Summary of Findings in the Economic Literature
on the Impact of ICT on the Economies of Latin America
Input Data

Output

Multiplier

Value

Country

Year

Source

Internet use on
companies
(networking of
computers: either
Internet or company
intranet)

Cost Savings
(transactions cost
necessary to produce
and distribute goods
and services,
managerial efficiency,
increasing competition)

Productivity
Growth

0.2%

USA

2001

Litan & Rivlin
(2001)

Internet use on
companies
(networking of
computers: either
Internet or company
intranet)

Cost Savings
(transactions cost
necessary to produce
and distribute goods
and services,
managerial efficiency,
increasing competition)

Productivity
Growth

0.4%

USA

2001

Litan & Rivlin
(2001)

Broadband Availability

Employment growth
rate

Growth in
employment

1% to
growth
rate

USA

19982002

Gillet et al.
(2006)

Broadband Availability

Employment growth
rate

Growth in
employment

1.4% to
growth
rate

USA

19982003

Gillet et al.
(2006)

Increase in broadband
penetration rate
(telecommunication
access lines & cableTV subscribers per
100 inhabitants)

Annual GDP per capita
growth

Annual GDP
per capita
growth (min)

0.09 %/
0.10%

OECD
Countries

19962007

Czernich et al.
(2011)

Increase in broadband
penetration rate
(telecommunication
access lines & cableTV subscribers per
100 inhabitants)

Annual GDP per capita
growth

Annual GDP
per capita
growth
(max)

0.15%/0
.10%

OECD
Countries

19962008

Czernich et al.
(2011)

Increased of
broadband penetration
(population connected
to some form of
broadband)

Gross national product

GDP Annual
growth
contribution

0.04%

15 EU
countries

20032006

Koutroumpis
(2009)

Average price for the
broadband access
(Maximum declared
value declared by user
(home) willing to
subscribe
to the Internet access
service (BRL)- By
survey Cetic)

Broadband penetration

Price elasticity

-1.79

Brazil

20052008

Macedo &
Ywata de
Carvalho
(2011)

Average price for the
broadband access
(Maximum declared

Broadband penetration

Price elasticity

-2.16

Brazil

20052008

Macedo &
Ywata de
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Input Data
value declared by user
(home) willing to
subscribe
to the Internet access
service (BRL)- By
survey Cetic)

Output

Multiplier

Value

Country

Year

Source
Carvalho
(2011)

Company Internet use
(censo económico)

Sales

Increment on
sales

27%

Ecuador

2010

Botello et al.
(2014)

Company has a web
page (censo
económico)

Sales

Increment on
sales

17%

Ecuador

2010

Botello et al.
(2014)

Internet use on job
search (survey)

Find job (employed the
week before the
survey)

Probability of
find a job
increment

2%

Perú

2013

Alba (2015)

Internet use on the job
search in intensive
internet region
(survey)

Find job (employed the
week before the
survey)

Probability of
find a job
increment

26%

Perú
(Lima)

2013

Alba (2015)

Internet use on the job
search in intensive
internet region
(survey)

Find job (employed the
week before the
survey)

Probability of
find a job
increment

33%

Perú
(Costa
Sur)

2013

Alba (2015)

1% mobile broadband
penetration (nº
subscriptions per 100
inhabitants)

GDP

GDP growth

0.065%

Argentina

20042015

Katz &
Callorda
(2016)

1% fixed broadband
penetration (nº
subscriptions per 100
inhabitants)

GDP

GDP growth

0.18%

Argentina

20042015

Katz &
Callorda
(2016)

1% mobile
telecommunication
penetration (nº of
connections per 100
inhabitants)

GDP

GDP growth

0.15%

Argentina

20042015

Katz &
Callorda
(2016)

10% increase in
broadband penetration

GDP per capita

GDP per
capita growth

2.50%

Africa

20102017

Katz &
Callorda
(2019)

10% drop in mobile
broadband prices

Mobile broadband
penetration

Increase
mobile
broadband
technology
adoption

3.1%

Africa

20102017

Katz &
Callorda
(2019)

Use of Internet for
Client Service in
Company

Sales growth (Sales per
employee)

Sales growth

0.672%

Colombia

2010

Botello
Peñaloza et al.
(2015)

Use of Internet as
platform for
development process
use

Sales growth (Sales per
employee)

Sales growth

0.617%

Colombia

2010

Botello at al.
(2015)

Use of e-mail

Sales growth (Sales per
employee)

Sales growth

2.20%

Colombia

2010

Botello
Peñaloza et al.
(2015)
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Input Data

Output

Multiplier

Value

Country

Year

Source

Company webpage
use

Sales growth (Sales per
employee)

Sales growth

0.5%

Colombia

2010

Botello
Peñaloza et al.
(2015)

1% Increase in
broadband penetration
(ITU)

GDP growth (World
bank)

GDP growth

0.018%

Latin
America

20042008

Katz & Avila
(2010)

1% Increase in
broadband penetration
(Subtel)

Occupation Rate
(Regional Institute of
Statistics)

Occupation
rate growth

0.18%

Chile

20022009

Katz & Avila
(2010)

1% increase in
broadband price

Broadband household
penetration

Price elasticity
BB

-0.29%

Latin
America

20102014

Alderete
(2016)

1% income increase

Broadband household
demand

Income
elasticity BB

1.5%

Latin
America

20102014

Alderete
(2016)

1% Increase in
broadband penetration

GDP growth

GDP growth
increment

0.14%

Latin
America

20102014

Alderete
(2016)

Expenditure of
wireless operators (1
dollar spent)

Total spending
(paycheck and funds on
the sector) (IMPLAN
National data)

Indirect
impact on
GDP

2.32
USD

USA

2013

Bazelon &
McHenry.
(2015)

Employee in the
wireless industry
(IMPLAN National
data)

Jobs in the economy
(direct indirect)

Employment
rate

7.47%

USA

2013

Bazelon &
McHenry.
(2015)

Submarine cable
deployment

Share of households
with Internet
connections

Internet
penetration
rate

4 – 5%

Sub
Saharan
regions

20092010

Cariolle (2018)

Submarine cable
deployment

Share of population
using Internet

Internet
4–8%
penetration
rate
Source: NERA Economic Consulting analysis of economic literature

Sub
Saharan
regions

20092010

Cariolle (2018)
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