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Foreword

It is my pleasure to introduce the 2018 edition in the series
Information and Communications for Development, which
in this fourth edition focuses on the opportunities and chal-
lenges of data-driven development. Since 2006, Information
and Communications for Development has been a flagship
report of a World Bank team that, this year, was elevated
to a department in its own right and changed its name from
Information and Communication Technologies to Digital
Development. The changes reflect the World Bank’s strong
push to realize the potential of digital technologies to advance
development, particularly in the poorest countries, and mark
a shift toward a focus on the applications of technology,
rather than technology per se, and from supply to client
demand. These principles, introduced by the 2016 World
Development Report: Digital Dividends, guide the World Bank
Group’s investment and technical assistance in this area.

The theme of data-driven development fits well with this
new focus. Data is all around us and can be invaluable once
refined, processed, and analyzed. This report shows how
governments in developing countries can enhance their use
of data to provide better services to citizens. It also shows
how the business sector is starting to capitalize on data for
competitive advantage. For citizens, the report argues that
new tools can allow them to take more control of personal
data and benefit more directly from its value. For the World
Bank Group and its development partners, the report
contains plentiful examples of how big data and open data
can be harnessed for better development outcomes.

But challenges loom. The growth of data platforms is
changing the profile of competitive markets and business

models, away from subscriber-funded networks to
advertising-funded services. This has important implica-
tions for how infrastructure is financed. In this evolving
context, we must ensure that data is used for inclusion, not
exclusion, and for enhanced privacy, not greater threats to
security. The final chapter of the report looks at data poli-
cies for the digital economy and how conflicting demands
can be reconciled. At a time when governments around the
world are reviewing existing data policies and writing new
ones, such as the European Union’s General Data Protection
Regulation, this report seeks to contribute to the debate.

As in previous years, this edition has been researched and
drafted jointly with the World Bank’s Finance, Competitive-
ness and Innovation Global Practice. It also benefits from
contributions from the International Telecommunication
Union and the United Nations Global Pulse, as well as
inputs and review from other parts of the World Bank
Group. We are likewise grateful for the support of the
Digital Development Partnership and its donors, who made
the report possible.

Smart use of data holds immense development poten-
tial that is already available to governments, businesses,
and citizens. I am confident that this report will help these
opportunities materialize to boost economic growth, reduce
the digital divide, and bring better services and benefits to
the people who need them most.

Boutheina Guermazi
Director, Digital Development Department
World Bank
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Executive Summary

Data deluge

n a sample second in July 2018, it is estimated that

some 2.7 million emails were sent and received, 74,860

YouTube videos watched, and 59,879 gigabytes of inter-
net traffic carried.! Clearly, we generate huge and growing
volumes of data.

The digital economy has become more information
intensive, and even traditional industries, such as oil and
gas or financial services, are becoming data driven. By 2020,
forecasts Cisco (2017), global internet traffic will reach
about 200 exabytes per month, or 127 times the volume
of 2005, with much of the growth coming from video and
smartphones (figure ES.1). And that data may hold huge
value. McKinsey Global Institute (2016) estimates that cross-
border data flows in 2014 were worth about US$2.8 trillion,
up 45-fold in value since 2005.

The vast majority of the data that exists today was
created in just the past few years (IBM 2013). The chal-
lenge is to extract value from it and to put it to work—
for firms, governments, and individuals. Every citizen is
producing vast amounts of personal data that, under
the right protective frameworks, can be of value for the
public and private sectors. Firms are willing to pay ever-
increasing amounts for our attention on social media sites
and to mine the data we produce. But even data that is
produced unintentionally—a byproduct of other processes,
known as “data exhaust,” such as call data records or GPS
coordinates—can have value when effectively analyzed.

Both types of data, their potential uses, and associated risks
are all growing exponentially. Figure ES.2 shows common
sources of personal data.

Who benefits?

This new report, the fourth in the Information and
Communications for Development series (figure ES.3),
examines data-driven development, or how better infor-
mation makes for better policies. The report aims to help
firms and governments in developing countries unlock the
value in the data they hold to improve service delivery and
decision making and empower individuals to take more
control of their personal data. The report asks just how we
can use this data deluge to generate better development
outcomes.

People’s lives can benefit greatly when decisions are
informed by relevant data that uncover hidden patterns,
unexpected relationships, and market trends or reveal pref-
erences. For example, tracking genes associated with certain
types of cancer or explaining the potential links of Nean-
derthal DNA with resistance to the common flu virus or
Type II diabetes can help improve treatments. As argued in
chapter 3, development partners therefore need to establish
strategies to better use data for development, while interven-
ing appropriately in the data ecosystem and respecting data
protection and privacy.

The World Bank Group, for instance, has established
a Technology and Innovation Lab for improving data use




Figure ES.1 The growing internet
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b. Internet traffic
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Note: An exabyte is one quintillion bytes (1 followed by 18 zeroes). Just five exabytes would be equivalent to all the words ever spoken by human beings
(http://highscalability.com/blog/2012/9/11/how-big-is-a-petabyte-exabyte-zettabyte-ora-yottabyte.html). IP = internet protocol.

* Data for 2017 is an estimate.

Figure ES.2 Types of personal data
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in its projects, including using artificial intelligence and
blockchain.? This is part of a broader work program that
aims to leverage data and technology in its work. The
International Telecommunication Union has so far hosted

two editions of the Artificial Intelligence for Good, Global
Summit.* And the team from UN Global Pulse, another
partner in this report, is working with UN partners to
responsibly harness big data and artificial intelligence for
development and humanitarian action (see chapter 3).>

However, firms and organizations that can make the best
use of the data are not necessarily the ones that collect it. An
“open data” mind-set is critical to data-driven development.
Thus, an open marketplace for data is to be encouraged
within limits. It is important therefore to develop appro-
priate guidelines for data sharing and use, and for anonym-
izing personal data. Governments are already beginning to
release value from the huge quantities of data they hold
to enhance service delivery, though they still have far to
go to catch up with the commercial giants. To use data
intelligently for better development outcomes, national
statistical offices will continue to play a core function,
including that of objectivity and impartiality, producing
data “without fear or favor.” But many statistics offices are
struggling technically and financially. To remain relevant in
an on-demand world, they need to strive for real-time data
availability, striking an informed balance between accuracy
and timeliness.

2 Information and Communications for Development 2018



Figure ES.3 The information and communications for
development series
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Data-driven business models

Companies are also developing new markets and making prof-
its by analyzing data to better understand their customers. This
is transforming conventional business models, as explored in
chapter 2. For years, users paying for calls funded telecom-
munications. Now, advertisers paying for users’ data and
attention are funding the internet, social media, and other
platforms, such as apps, reversing the value flow. The share
of the value extracted by the network providers is shrinking,
threatening future investment. Good business models for
investment in telecommunication networks typically have
high up-front sunk costs, but very long-term returns. Twenty
to thirty years ago, companies that built networks—such as
NTT, China Mobile, AT&T, or Deutsche Telekom—were the
champions of their respective national stock markets. Their
assets, like the infrastructure that they put in place, represent
the backbone services operate on. But their market values have
fallen in comparison to the businesses gathering and storing

data—such as Google and Alibaba Global—thanks to these
existing infrastructures. Stock markets, in turn, assign huge
potential to these data-rich companies, and undervalue the
companies that keep the digital plumbing working.

We have seen this pattern before. In the early part of the
nineteenth century, the markets of the time afforded opti-
mistic valuations to the companies that built railroads. But
as the century drew on, railroad investors went bankrupt or
were nationalized because of their huge debts, even as the
companies whose products they carried, such as mail-order
companies, thrived in the early twentieth century.

Once again, we face an inflection point. For more than a
hundred years, infrastructure companies made their money
primarily from subscriptions and usage charges paid by
users—who paid by the minute, by the mile, and lately
by the megabyte. This is changing. The value of telecom-
munication networks is now not so much in data transport
as in data storage. As chapter 2 shows, the companies with
the highest market valuations are those that collect then
monetize their customers’ data through targeted advertising.
Services from Facebook, Google, or Tencent are largely “free”
at the point of use—yet their bandwidth requirements grow
ever larger, as does their customer reach.

Beyond internet business or commercial applications,
multiple opportunities also exist for harnessing the value
of big data and artificial intelligence to help us achieve
shared development objectives, as exemplified in chapter 3.
However, global efforts to develop new frameworks for the
responsible use of emerging technologies must address their
implications for society and the consequences of both using
data and algorithms, and of failing to use them.

Data belongs to all of us

People need to exert greater control over the use of their
personal data. Their willingness to share data in return for
benefits (real or perceived) and free services, such as virtu-
ally unrestricted use of social media platforms, varies by
country and by age group (figure ES.4). Consumer research
from GfK, a German research institute, shows that willing-
ness to share is highest in China and lowest in Japan. Early
internet adopters, who grew up with the internet and are
now age 30—40, are the most willing to share (GfK 2017).
Many countries and regions have taken steps recently to
update and reinforce rules on the use of personal data. The
European Union’s General Data Protection Regulation,

Executive Summary 3



Figure ES.4 Are you willing to share your data?
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which went into effect on May 25, 2018, imposes a long list
of requirements for companies processing personal data.
Violations will result in fines that could total as much as
4 percent of global annual turnover.

Other countries have taken steps to restrict the flow of
their citizens’ data beyond their borders (data localization).
In China, where data localization is strongly championed,
restrictions on moving data are severe. Long-established
controls over technology transfer and state surveillance of
the population are predominant, and such measures form
part of the country’s “Made in China 2025” industrial strat-
egy. The strategy is designed, in part, to make the country
a global leader in tech-intensive sectors such as artificial
intelligence and robotics. Chinese technology giants, includ-
ing Baidu, Alibaba, and Tencent, are among the biggest in
the world, and the country is establishing strong positions
in new sectors like the Internet of Things (appliances,
machines, and other items able to connect with the internet
and exchange data). Throughout the world, data is regarded
as a new asset class vital for industrial competitiveness.

Other emerging markets, such as India, Indonesia, the
Russian Federation, and Vietnam, are also seeking data local-
ization. The Russian Federation has blocked LinkedIn from
operating in the country after the site refused to transfer data
on Russian users to local servers. Divergent rules on the treat-
ment of data impose significant costs on doing business online.
Business organizations, including the International Chamber
of Commerce, would like to establish rules to restrain what
they call “digital protectionism.”® However, a serious gap exists
in global governance with regard to cross-border trade in data,
and a coherent approach is prevented by differing philoso-
phies among the main trading blocs.

The ownership and control of data will continue to be a
major question for society. Broadly speaking, there are three
possible answers to the question “Who controls our data?”:
firms, governments, or users. No global consensus yet exists
on the extent to which private firms that mine data about
individuals should be free to use the data for profit and to
improve services. Some governments argue that data from
a country’s citizens belongs to those citizens and should

4 Information and Communications for Development 2018



Figure ES.5 Toward a new value chain for personal data
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not leave the country without permission. Data dependency
leads to new risks of exclusion. The data poor, who leave
little or no digital trail because they have limited internet
access, are most at risk of exclusion. But, equally, those who
live in ways that society deems unconventional may also risk
exclusion, for instance, because they lack a digital ID or are
considered an insurance risk.

This report espouses the view that citizens should control
their own data and should be free to choose how to release
it and even to commercialize it (figure ES.5), as explored in
chapter 4.

The growth of the data economy therefore requires
changes in competition policy and the regulation of privacy.
In a traditional, or one-sided, market, dominant firms are
bad for overall market development. But when it comes to
personal data, splitting the market share too many ways
may inconvenience users and complicate matters for the
individual if the different platforms do not connect, or if
they require different passwords. As data becomes more
important in shaping markets, it may reinforce tenden-
cies toward monopoly, and thus monopoly profits, unless

Aggregate, analyze, and monetize

Add value and monetize

o
o

competition rules are modified to deal with new concepts
of dominance. The emergence of multisided platforms,
explored in chapter 5, poses new challenges for regulators.

Dataand the internet have predominantly been regarded by
pioneers and campaigners as a decentralized, self-regulating
community. Activists have tended to regard government
intervention with suspicion, except for its role in protecting
personal data, and many are wary of legislation to enable data
flows. But that position is under pressure from the increasing
centralization of the internet (Economist 2018) and a series
of revenue data breaches and media exposés of questionable
business practices by social media platforms. The use by
political parties in Kenya, the United States, and elsewhere of
data harvested from social media profiles does not appear to
have broken any rules, but it has led politicians on both sides
of the Atlantic to take a closer look at social media giants,
such as Facebook and Twitter.” The proliferation of “fake
news” has also spurred calls for action.®

Data collected by governments, and thus paid for by
taxpayers, arguably belongs to all of us. But there are limits
to the openness paradigm. Citizens may not want data about

Executive Summary 5



Map ES.1 Data protection and privacy legislation worldwide, 2018
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Source: UNCTAD (http://unctad.org/en/Pages/DTL/STI_and_ICTs/ICT4D-Legislation/eCom-Data-Protection-Laws.aspx).

themselves to be exposed without protection. And govern-
ments often lack the resources to extract value from their
data without private partners. Data-driven development
needs greater dialogue between the custodians of a country’s
data and its users. The key to unleashing the power of data-
driven development for developing countries lies in intelli-
gent management, use, and supervision of data.

Chapter 6 reviews data-related policy issues relevant to the
digital economy. It considers policies geared toward building
consumer trust, policies that facilitate or can affect access to
data, and the use of data as infrastructure. The chapter also
covers mainstreaming policies, such as those that facilitate the
use of data for innovation or those that build digital skills. At
least 35 economies are currently drafting data protection laws
(map ES.1). In addition, a number of economies are consid-
ering reforms to their legal frameworks. One factor driving this
consideration is the European Union’s adoption of the General
Data Protection Regulation. While the regulation introduces,
or confirms, many important principles for data protection
and privacy, it also extends these principles to firms from other
parts of the world that wish to do business in Europe.

Ironically, although data is becoming ever more import-
ant, data about data is still hard to find. The Data Notes to this
report set out some of the indicators that should exist, and
present data that do exist on an internationally comparable
basis for indicators such as the price and affordability of data
transmission and the availability of open government data.

This report aims to stimulate wider debate within the
development community on the nature of data for develop-
ment. It is not the first word on this topic and certainly will
not be the last. But it is a topic of growing importance that
cannot be ignored.

Notes

1. Internet Live Stats (Internetlivestats.com), one second of
traffic on July 31, 2018.

2. Blockchain is technology that serves as a decentralized
digital ledger that provides immutable record keeping.
Applications are emerging in land registries, money remit-
tances, biometric ID, and so on.

3. See http://blogs.worldbank.org/taxonomy/term/15718 for
information.
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See https://www.itu.int/en/ITU-T/AI/2018/Pages/default.aspx.
For information see https://www.unglobalpulse.org/pulse-labs.

See https://iccwbo.org/publication/trade-in-the-digital-economy/.

N U

See https://www.theguardian.com/news/series/cambridge
-analytica-files.

8. See https://www.digitaltrends.com/mobile/google-news
-initiative/.
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Availability and users

Affordability and usage

Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per
covered by a 3G the Internet (GB) of data (% of GDP GB per mobile
mobile network, (% of population),  (US dollars per  per capita per data user, subscription,

Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Afghanistan 40 10.6 4.41 9.4 0.323 0.75
Albania 99 66.4 4.20 1.2

Algeria 46 43.0 9.72 3.0 0.447

Angola 100 13.0 19.99 7.7

Antigua and Barbuda 98 73.0 25.92 2.2

Argentina 90 71.0 15.78 15 0.51
Armenia 100 670 4.14 1.4

Australia 99 88.2 22.82 0.5 1.543

Austria 98 84.3 13.35 04 6.278

Azerbaijan 97 78.2 2.91 0.9

Bahamas, The 98 80.0 20.00 1.0

Bahrain 98 98.0 15.79 0.8

Bangladesh 71 18.3 2.94 2.6 0.322 0.14
Barbados 98 79.6 13.50 1.0

Belarus 96 711 2.27 0.5

Belgium 100 86.5 18.33 0.5 0.863

Belize 44.6 15.00 3.7

Benin 45 12.0 11.28 17.2 0.339 0.07
Bhutan 80 41.8 3.06 1.3

Bolivia 27 39.7 742 2.9

Bosnia and Herzegovina 96 54.7 6.72 1.7

Botswana 92 394 28.15 5.0
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Annex (continued)

Availability and users Affordability and usage
Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per
covered by a 3G the Internet (GB) of data (% of GDP GB per mobile
mobile network, (% of population),  (US dollars per  per capita per data user, subscription,
Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Brazil 94 60.9 10.35 1.4 0.63 0.43
Brunei Darussalam 91 90.0 14.49 0.6
Bulgaria 100 59.8 5.74 0.9
Burkina Faso 10 14.0 8.05 14.9
Burundi 0 5.2 5.45 22.9
Cabo Verde 87 50.3 4.80 1.9
Cambodia 70 324 2.00 1.9 3.00
Cameroon 50 25.0 6.43 75 0.249 0.08
Canada 99 89.8 41.35 1.2 1.57 1.225
Central African Republic 23 4.0 6.58 20.7
Chad 13 5.0 16.45 29.7
Chile 90 66.0 28.14 2.5 1.2
China 95 53.2 19.92 2.9
Colombia 100 58.1 10.66 2.2 0.12
Comoros 7.9 8.68 13.4
Congo, Dem. Rep. 20 6.2 13.00 34.7
Congo, Rep. 50 8.1 16.45 12.9 0.192 0.06
Costa Rica 99 66.0 16.71 1.7
Cote d'Ivoire 46 26.5 8.05 6.3 1.065 0.21
Croatia 99 72.7 755 0.7
Cuba 0 38.8
Cyprus 90 75.9 11.30 0.6 2.827 1.47
Czech Republic 99 76.5 31.74 2.1 0.983
Denmark 100 97.0 23.14 0.5 4.373
Djibouti 0 13.1 45.01
Dominica 60 67.0 1741 2.9
Dominican Republic 99 61.3 8.68 1.6
Ecuador 92 54.1 20.00 4.0
Egypt, Arab Rep. 98 41.3 1.36 0.5 0.31
El Salvador 73 29.0 5.00 1.4
Equatorial Guinea 23.8
Eritrea 92 1.2
Estonia 100 87.2 10.88 0.7 4.127
Ethiopia 71 15.4 744 12.6
Fiji 68 46.5 11.92 2.8
Finland 100 877 22.80 0.6 10.948
France 99 85.6 17.20 0.6 1.618
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Annex (continued)

Availability and users Affordability and usage
Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per
covered by a 3G the Internet (GB) of data (% of GDP GB per mobile
mobile network, (% of population),  (US dollars per  per capita per data user, subscription,

Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Gabon 97 48.1 8.79 1.5
Gambia, The 86 18.5 6.55 16.6
Georgia 99 58.0 1.99 0.6
Germany 96 89.7 28.95 0.8 1.212
Ghana 80 34.7 4.73 3.8 0.282 0.15
Greece 99 69.1 59.69 4.0 0.718
Grenada 75 55.9 16.67 2.1
Guatemala 92 345 13.26 3.8
Guinea 39 9.8 3.30 7.8 0.157 0.07
Guinea-Bissau 3.8 58.29 112.8 0.054 0.02
Guyana 0 35.7 9.69 2.6
Haiti 50 12.2 3.84 6.2
Honduras 83 30.0 17.47 8.9
Hong Kong SAR, China 99 8756 6.16 0.2 1.477 1.602
Hungary 99 79.3 44.77 4.2 1.423
Iceland 99 98.2 24.47 0.5 3.921
India 74 29.6 3.77 2.7 0.88
Indonesia 60 254 4.10 1.4
Iran, Islamic Rep. 60 53.2 3.91 0.9 1112 0.6
Irag 55 21.2 12.67 3.3
Ireland 95 85.0 34.36 0.7 3.1
Israel 99 79.7 21.85 0.7
[taly 100 61.3 28.70 1.1 1.672
Jamaica 90 45.0 15.31 3.8
Japan 100 93.2 70.72 2.2 2.121
Jordan 99 62.3 7.08 2.1
Kazakhstan 73 74.6 4.48 0.7
Kenya 69 26.0 4.98 4.1
Kiribati 63 13.7 3756 311
Korea, Rep. 99 92.8 1769 0.8 3.833
Kosovo 91 82.9 5.65 1.8
Kuwait 97 78.4 16.67 0.7
Kyrgyz Republic 59 34.5 1.74 1.9
Lao PDR 65 21.9 5.99 3.1
Latvia 95 79.8 10.30 0.9 8.21
Lebanon 97 76.1 19.00 2.9
Lesotho 96 274 7.19 8.6
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Availability and users Affordability and usage
Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per
covered by a 3G the Internet (GB) of data (% of GDP GB per mobile
mobile network, (% of population),  (US dollars per  per capita per data user, subscription,
Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Liberia 50 7.3 5.00 13.2 0.178 0.06
Libya 50 20.3 10.80
Lithuania 100 74.4 4.52 04 2.51 1.37
Luxembourg 99 98.1 22.91 0.3 2.912
Macao SAR, China 100 81.6 12.00 0.2
Macedonia, FYR 98 72.2 3.64 0.8
Madagascar 61 4.7 4.67 14.0
Malawi 32 9.6 5.36 214
Malaysia 92 78.8 6.73 0.8 3.1 1.92
Maldives 100 59.1 12.95 1.8
Mali 10 1.1 12.08 18.6 0.179 0.038
Malta 100 773 13.56 0.6
Marshall Islands 29.8
Mauritania 30 18.0 11.71 13.0
Mauritius 93 52.2 8.62 1.1
Mexico 89 59.5 11.59 1.7 0.27
Micronesia, Fed. Sts. 33.4 $30.00 11.7%
Moldova 99 71.0 2.70 1.7
Mongolia 95 22.3 6.76 2.2
Montenegro 97 69.9 22.93 4.1
Morocco 80 58.3 4.99 2.1
Mozambique 50 175 2.74 8.6
Myanmar 79 25.1 2.14 2.0
Namibia 37 310 13.42 3.9
Nauru 98 22.30 34
Nepal 50 19.7 2.80 4.6 0.177 0.07
Netherlands 99 90.4 30.58 0.8 1.024
New Zealand 98 88.5 28.49 0.9 1.057
Nicaragua 75 24.6 13.87 7.7
Niger 10 4.3 6.58 21.7
Nigeria 67 25.7 3.21 1.8 0.164 0.08
Norway 99 973 25.12 0.4 2.594
Oman 95 69.9 13.16 1.1
Pakistan 46 15.5 1.54 1.3 0.464
Palau 88 49.90 4.4
Panama 79 54.0 15.00 1.3
Papua New Guinea 60 9.6 21.70 10.4

(continued next page)
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Annex (continued)

Availability and users Affordability and usage
Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per
covered by a 3G the Internet (GB) of data (% of GDP GB per mobile
mobile network, (% of population),  (US dollars per  per capita per data user, subscription,
Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Paraguay 66 51.4 13.35 3.9
Peru 91 45.5 17.87 3.6 0.42
Philippines 78 556.5 6.02 24
Poland 100 73.3 10.52 1.0 3.548
Portugal 99 70.4 34.93 2.1 1.521
Qatar 98 94.3 16.48 0.3
Romania 100 59.5 4.48 0.6 0.81
Russian Federation 73 73.1 6.86 0.9 2.315 1.43
Rwanda 88 20.0 4.91 8.4 0.271 0.12
Samoa 86 29.4 9.36 2.8
Sao Tomé and Principe 2 28.0 8.84 6.0
Saudi Arabia 97 73.8 29.33 1.8
Senegal 40 25.7 3.06 3.8 0.709 0.198
Serbia 97 671 3.67 0.8
Seychelles 90 56.5 18.33 1.5
Sierra Leone 20 11.8 17.87 43.2
Singapore 100 81.0 724 0.2
Slovak Republic 93 80.5 32.41 2.4 0.66
Slovenia 100 75.5 19.84 1.1 1.419
Solomon Islands 12 11.0 25.16 15.1
Somalia 30 1.9
South Africa 98 54.0 10.75 2.5 0.44 0.26
South Sudan 20 6.7 133.70 0.084 0.02
Spain 99 80.6 38.75 1.8
Sri Lanka 83 32.1 1.36 0.4 2.1 0.65
St. Kitts and Nevis 100 76.8 17.03 1.2
St. Lucia 65 46.7 14.81 2.3
St. Vincent and the Grenadines 100 55.6 14.81 25
Sudan 46 28.0 4.64 2.3 0.361 0.19
Suriname 100 45.4 19.77 3.7
Swaziland 21 28.6 32.70 14.1 0.16 0.09
Sweden 100 89.7 18.05 0.4 4.383
Switzerland 100 89.1 31.40 0.5 2.712
Syrian Arab Republic 70 319 8.12 0.165 0.06
Taiwan, China 100 86.3 6.55 0.3 74
Tajikistan 60 20.5 1.52 2.3
Tanzania 85 13.0 4.68 6.4
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Annex (continued)

Availability and users

Affordability and usage

Proportion of Price of Price of
population Individuals using 1 Gigabyte 1GB of data GB per

covered by a 3G the Internet (GB) of data (% of GDP GB per mobile

mobile network, (% of population),  (US dollars per  per capita per data user, subscription,
Economy 2015 2016 month, 2016) month, 2016) 2016 2016
Thailand 97 475 5.567 1.1 3.9
TimorLeste 96 253 15.00 12.8
Togo 50 11.3 8.23 171
Tonga 70 40.0 10.83 3.5
Trinidad and Tobago 75 73.3 22.34 1.7
Tunisia 94 49.6 4.35 1.4
Turkey 95 58.4 6.65 0.7 2.22
Turkmenistan 60 18.0 14.29 2.7
Tuvalu 46.0
Uganda 60 21.9 8.43 16.4 0.144 0.05
Ukraine 35 52.5 2.82 1.5
United Arab Emirates 100 90.6 27.25 0.9
United Kingdom 100 94.8 21.91 0.7 1.839
United States 100 76.2 46.62 1.0 2.665
Uruguay 90 66.4 5.23 0.4 0.79
Uzbekistan 32 46.8 4.94 2.8
Vanuatu 51 24.0 9.22 3.9 0.379 0.104
Venezuela, RB 90 60.0 1.05 0.35
Vietnam 70 46.5 1.78 1.0
West Bank and Gaza 0 61.2
Yemen, Rep. 80 24.6 11.61 14.1 0.103 0.02
Zambia 53 255 13.27 13.5 0.217 0.08
Zimbabwe 55 23.1 35.00 41.6
East Asia and Pacific 82 51.6 16.34 4.2 2.8 1.7
Europe and Central Asia 92 75.2 16.18 1.3 2.9 1.3
Latin America and Caribbean 81 56.2 14.30 2.8 0.6 0.5
Middle East and North Africa 77 58.0 14.64 2.2 0.5 0.2
North America 99 88.0 43.99 1.1 2.1 1.2
South Asia 68 283 4.10 3.0 0.7 0.5
Sub-Saharan Africa 52 20.1 14.05 14.9 0.3 0.1
Low income 43 1.2 14.59 20.7 0.24 0.13
Lower middle income 65 33.6 9.46 5.4 0.44 0.38
Upper middle income 82 53.0 11.50 2.2 177 0.65
High income 96 82.5 23.63 1.1 2.91 1.28
World 77 51.7 14.98 5.5 1.82 0.51

Note: Data for groups is compiled using averages.
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he Information and Communications for Development series looks in depth at how information

and communications technologies are affecting economic growth in developing countries. This new

report, the fourth in the series, examines the topic of data-driven development, or how better infor-
mation makes for better policies. The objective is to assist developing-country firms and governments in
unlocking the value of the data they hold for better service delivery and decision making and to empow-
er individuals to take more control of their personal data.

We are undoubtedly experiencing a data revolution in which our ability to generate, process, and utilize
information has been magnified many times over by the machines that we increasingly rely upon. This
report is about how the data revolution is changing the behavior of governments, individuals, and firms
and how these changes affect the nature of development: economic, social, and cultural. How can gov-
ernments extract value from data to improve service delivery in the same way that private companies
have learned to do for profit? Is it feasible for individuals to take ownership of their own data and to use
it to improve their livelihoods and quality of life? Can developing-country firms compete with the inter-
net majors on their own turf and be even more innovative in their use of data to serve local customers
better? Though the report is aimed primarily at government policy makers, it also has great relevance for
individuals concerned about how their personal data is used and how the data revolution might affect
their future job prospects. For private sector firms, particularly those in developing countries, the report
suggests how they might expand their markets and improve their competitive edge. For development
professionals, the report provides guidance on how they might use data more creatively to tackle long-
standing global challenges, such as eliminating extreme poverty, promoting shared prosperity, or miti-
gating the effects of climate change.

The report’s chapters explore different themes associated with the supply of data, the technology under-
lying it, and the demand for it. An overview chapter focuses on government use of data and presentation
of definitions. Part I of the report then looks at the “supply side” of the data sector, with chapters on data
connectivity and capacity (where data comes from, how it is stored, and where it goes) and data technol-
ogy (specifically big data analytics and artificial intelligence) and how this is contributing to develop-
ment. Part II looks at the sector’s “demand side,” with a chapter on people’s use of data and another that
examines how firms use digital platforms in the data economy and how that contributes to competitive-
ness. Part III brings together the policy implications for developing-country stakeholders, with a chapter
considering government policies for data, including data protection and privacy. A closing Data Notes
appendix looks at statistical indicators associated with the use of data and presents the 2018 update of the
Digital Adoption Index (DAI), a composite indicator introduced in the 2016 World Development Report:
Digital Dividends.
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