


© 2021 International Bank for Reconstruction and Development / The World Bank
1818 H Street NW, Washington, DC 20433
Telephone: 202-473-1000; Internet: www.worldbank.org

Some rights reserved

1 2 3 4   24 23 22 21

This work is a product of the staff of The World Bank with external contributions. The findings, interpretations, 
and conclusions expressed in this work do not necessarily reflect the views of The World Bank, its Board of Execu-
tive Directors, or the governments they represent. The World Bank does not guarantee the accuracy, completeness, 
or currency of the data included in this work and does not assume responsibility for any errors, omissions, or 
discrepancies in the information, or liability with respect to the use of or failure to use the information, methods, 
processes, or conclusions set forth. The boundaries, colors, denominations, and other information shown on any 
map in this work do not imply any judgment on the part of The World Bank concerning the legal status of any 
territory or the endorsement or acceptance of such boundaries.

Nothing herein shall constitute or be construed or considered to be a limitation upon or waiver of the privileges 
and immunities of The World Bank, all of which are specifically reserved.

Rights and Permissions

This work is available under the Creative Commons Attribution 3.0 IGO license (CC BY 3.0 IGO) http:// 
creativecommons.org/licenses/by/3.0/igo. Under the Creative Commons Attribution license, you are free to copy, 
distribute, transmit, and adapt this work, including for commercial purposes, under the following conditions:

Attribution—Please cite the work as follows: World Bank. 2021. World Development Report 2021: Data for  
Better Lives. Washington, DC: World Bank. doi:10.1596/978-1-4648-1600-0. License: Creative Commons  
Attribution CC BY 3.0 IGO

Translations—If you create a translation of this work, please add the following disclaimer along with the attribu-
tion: This translation was not created by The World Bank and should not be considered an official World Bank 
translation. The World Bank shall not be liable for any content or error in this translation.

Adaptations—If you create an adaptation of this work, please add the following disclaimer along with the attribu-
tion: This is an adaptation of an original work by The World Bank. Views and opinions expressed in the adapta-
tion are the sole responsibility of the author or authors of the adaptation and are not endorsed by the World Bank.

Third-party content—The World Bank does not necessarily own each component of the content contained within 
the work. The World Bank therefore does not warrant that the use of any third-party-owned individual component 
or part contained in the work will not infringe on the rights of those third parties. The risk of claims resulting from 
such infringement rests solely with you. If you wish to re-use a component of the work, it is your responsibility  
to determine whether permission is needed for that re-use and to obtain permission from the copyright owner. 
Examples of components can include, but are not limited to, tables, figures, or images. 

All queries on rights and licenses should be addressed to World Bank Publications, The World Bank Group,  
1818 H Street NW, Washington, DC 20433, USA; e-mail: pubrights@worldbank.org.

ISSN, ISBN, e-ISBN, and DOI:

Softcover
ISSN: 0163-5085
ISBN: 978-1-4648-1600-0
e-ISBN: 978-1-4648-1601-7
DOI: 10.1596/978-1-4648-1600-0

Hardcover
ISSN: 0163-5085
ISBN: 978-1-4648-1607-9
DOI: 10.1596/978-1-4648-1607-9

Cover design: Dania Kibbi, Base Three Studio

Cover illustration: Mijke Coebergh

Interior design: George Kokkinidis, Design Language, Brooklyn, New York, with updates and additional figure 
design by Dania Kibbi, Base Three Studio

Library of Congress Control Number: 2021935945

http://www.worldbank.org
http://creativecommons.org/licenses/by/3.0/igo
http://creativecommons.org/licenses/by/3.0/igo
mailto:pubrights@worldbank.org


Contents    |    iii

xi Foreword

xiii Acknowledgments

xvii Abbreviations

1 Overview
3 Overview
3 Advancing development objectives through data
10 Aligning data governance with the social contract 
16 Moving toward an integrated national data system 
18 Notes
19 References

21  Part I: Advancing development objectives  
through data

23 Chapter 1: Harnessing the value of data for the poor 
24 The untapped potential of data to serve development objectives 
25 A brief history of data 
27 A data typology
30 The economics of data and political economy issues 
33 Data for development: A conceptual framework
38 A data governance framework to enforce the social contract for data
41 Putting it all together: Establishing an integrated national data system
42 Organization of this Report
43 Notes
44 References

48  Spotlight 1.1: Helping communities to gain the ability to collect and 
analyze their own data

50  Spotlight 1.2: The importance of good data in helping low- and 
middle-income countries to manage debt during and after the 
COVID-19 pandemic

53 Chapter 2: Data as a force for public good
54 The central role of public intent data
54 Public intent data and development: Three pathways for adding value
59 Gaps in the coverage, quality, and usability of public intent data
65 Why data gaps persist: The political economy of public intent data 
71 Realizing the potential of public intent data
75 Notes
78 References 

Contents



iv    |    Contents

85 Spotlight 2.1: Deploying data to curtail violence against women and girls

89 Spotlight 2.2: The role of international organizations in improving public intent data

91 Chapter 3: Data as a resource for the private sector
92 Creating value and solving development challenges through data-driven business models  
92 The role of data in the production process of firms
93 Data-driven businesses and the technologies that help them create value 
95 Focus on platform firms in low- and middle-income countries 
98 Data inputs for economic activity 
100 The positive development impacts of data used in the production process 
103 How use of data in the production process is transforming sectors
107 Some potential risks and adverse outcomes of data-driven businesses to be addressed by policy
111 Notes
113 References 

117 Spotlight 3.1: The huge potential of open data for business applications

121 Chapter 4: Creative reuses of data for greater value
122 The power of repurposing and combining different types and sources of data
125 New insights from repurposing and combining data
134 Limitations in using private intent data for development
136 Investments in data innovations: Building a culture of data
143 Notes
144 References

150  Spotlight 4.1: Gathering, sharing, and using better data on weather, water, and 
climate from low- and middle-income countries

152 Spotlight 4.2: Making roads safer by repurposing private intent traffic data

155 Part II: Aligning data governance with the social contract
157  Chapter 5: Data infrastructure policy: Ensuring equitable access for poor 

people and poor countries
158 Data infrastructure as a source of inequity
160 Connecting poor people
168 Connecting poor countries
174 Conclusions and recommendations
178 Notes
180 References

184  Spotlight 5.1: How the COVID-19 pandemic has recalibrated expectations of 
reasonable data consumption and highlighted the digital divide

186 Spotlight 5.2: Data’s carbon footprint

189 Chapter 6: Data policies, laws, and regulations: Creating a trust environment
190 A trust framework of data safeguards and enablers 
191 Building safeguards for trusted data use 
199 Creating enablers for data sharing
206 Recommendations for crafting a holistic legal framework
208 A maturity model for strengthening the legal and regulatory framework
209 Notes
215 References

222  Spotlight 6.1: The evolving social contract on data: Balancing data sharing and data 
protection to facilitate contact tracing to control COVID-19

224 Spotlight 6.2: The debate over ownership of personal data



Contents    |    v

227  Chapter 7: Creating value in the data economy: The role of competition, 
trade, and tax policy

228 Shaping data regulation to support competition, trade, and taxation 
229 Competition policy
237 Trade policy
246 Tax policy 
250 Conclusion 
250 Notes
254 References

259  Spotlight 7.1: Understanding the interface between data protection and competition 
policy

261  Spotlight 7.2: The role of regional and international cooperation in addressing data 
governance challenges

265  Chapter 8: Institutions for data governance: Building trust through 
collective action

266 How can institutions help govern data for development?
267 Data management across the data life cycle
269 Data governance functions
271 Mapping data governance functions to illustrative institutions
277 Data intermediation and collaboration
280 Making data governance institutions effective 
284 Sustainable outcomes through inclusive multistakeholder governance
286 Assessing the institutional foundation through the lens of a maturity model 
288 Notes
291 References

297 Spotlight 8.1: The need for a new global consensus on data: A call to action

299 Spotlight 8.2: Promoting citizen science in the Amazon basin

301 Part III: Moving toward an integrated national data system
303 Chapter 9: Creating an integrated national data system
304 Toward an integrated national data system 
305 The vision of an integrated national data system
309 Realizing the vision
322 Notes
324 References

Boxes
O.1 18 Toward an integrated national data 

system: Country examples 
1.1 24 What this Report means by data 
1.2 29 Innovation in traditional surveys:  

A COVID-19 example in Brazil
1.3 32 The challenges of trading data 

through markets
1.4 36 Using private intent data to tackle 

COVID-19
2.1 55 Six types of public intent data
2.2 60 The World Bank’s Statistical 

Performance Indicators 

2.3 61 Gender data and the COVID-19 
pandemic

3.1 94 Technologies and methods that 
support data-driven decision-making 
and intermediation 

4.1 122 Using cellphones to combat 
COVID-19

4.2 126 Leveraging private intent data to 
tackle COVID-19 

4.3 131 Preventing illegal fishing in 
protected maritime areas 



vi    |    Contents

4.4 135 Using statistical methods and 
private intent data to improve 
representativeness and geospatial 
precision

5.1 174 The brain drain—ICT professionals 
8.1 266 Uruguay’s whole-of-government 

approach to data governance 
8.2 269 The importance and complexity of 

data governance institutions: The 
example of digital identification  
systems 

8.3 279 Increased scrutiny of and constraints 
on private data intermediaries 

8.4 286 Building multistakeholder data 
governance into smart city initiatives 
through “digital democracy”

9.1 304 Relationship between an integrated 
national data system and a national 
statistical system

Figures
O.1 4 How data can support development: 

A theory of change
O.2 6 A social contract for data founded on 

value, trust, and equity
O.3 11 Data governance layers at the 

national and international levels
O.4 13 The legal and regulatory framework 

for data governance remains a work 
in progress across all country income 
groupings

O.5 14 Since 1990, the global trade in 
data-driven services has grown 
exponentially and now constitutes 
half of trade in services

O.6 17 What happens in an integrated 
national data system?

1.1 26 The share of people counted in a 
census grew from about 1 in 10 in 
1850 to 9 in 10 today

1.2 30 The data life cycle
1.3 34 Three pathways along which data can 

foster development
B1.4.1 36 Use of repurposed data to study 

COVID-19: Published articles, by type 
of private intent data used

1.4 39 Data governance layers at the 
national and international levels

1.5 41 Data flow safely across all 
stakeholders in an integrated 
national data system

S1.1.1 49 A citizen-led method to ascertain who 
has authority in household decision-
making in rural Indian villages

S1.2.1 50 In six years, the composition of debt 
has shifted dramatically 

2.1 55 Certain data features can maximize 
the value of public intent data

2.2 56 Improving access to water: Using 
real-time sensor data to reduce repair 
time for broken hand pumps in 
Kenya

2.3 60 Gaps in geospatial datasets are 
especially large in lower-income 
countries

B2.3.1 61 Proportion of COVID-19 cases 
reported with sex-disaggregated data 
for 190 countries

2.4 63 Lower-income countries, especially 
those affected by fragility and 
conflict, have less comparable 
poverty data than other country 
groups

2.5 64 Lower-income countries are 
less likely than other countries 
to adhere to international best-
practice statistical standards and 
methodologies

2.6 65 A positive feedback loop can connect 
enablers and features of public intent 
data with greater development value

2.7 66 Most countries do not fully fund 
their national statistical plans

2.8 68 The older a country’s statistical 
laws, the lower is its statistical 
performance and the less open are 
its data

2.9 69 Greater NSO independence and 
freedom of the press are positively 
correlated with better statistical 
performance

2.10 70 Data supply and demand can 
generate either virtuous or vicious 
cycles of data production and use

2.11 71 Policies to realize the potential of 
public intent data

S2.1.1 85 Prevalence of female genital 
mutilation in women ages 15–49, by 
country income level, 2010–19

3.1 94 The role of data in the production 
process: Pathways to development

3.2 96 The role of data in economic activity
3.3 97 Platform firms are numerous in some 

lower-income countries but tend to 
be small

3.4 97 The importance of domestic versus 
foreign-headquartered firms differs 
across countries as indicated by firm 
share of top websites



Contents    |    vii

3.5 98 Users visit and spend more time on 
Facebook, Google, and YouTube than 
other websites

3.6 99 Internet traffic in low- and middle-
income countries is concentrated in 
several US-based firms

3.7 108 Risks to market structure and market 
power stemming from platform 
firms

S3.1.1 118 Private company use of public data 
is extremely valuable in the United 
States, suggesting the value of open 
government data

B4.1.1 123 Smartphone location data reveal the 
changes in the time users spend at 
home in Jakarta

B4.2.1 126 Use of repurposed data to study 
COVID-19: Published articles, by type 
of private intent data used

B4.3.1 131 Public intent and private intent data 
can be combined to detect illegal 
fishing activity

4.1 134 Gaps in network coverage differ 
across farm sizes, affecting 
agricultural extension services

4.2 137 Artificial intelligence specialists 
gravitate to the US market, no matter 
where they are educated

5.1 158 The data infrastructure supply chain
5.2 160 The developing world overwhelmingly 

accesses data using wireless networks
5.3 161 Gaps in 3G wireless broadband 

internet coverage have been 
shrinking, but usage gaps remain 
stubbornly high

5.4 162 Globally, the coverage of wireless 
technologies reflects their constant 
upgrading

5.5 164 In low- and middle-income countries, 
nearly 70 percent of those who do 
not use the internet are held back by 
deficiencies in digital literacy

5.6 166 Inequities in mobile data 
consumption across country income 
groups and regions are huge

5.7 167 The monthly price for 1 gigabyte of 
data is unaffordable in low-income 
countries

5.8 167 Data consumption is very sensitive 
to market prices and service 
affordability

5.9 168 The presence of domestic data 
infrastructure facilitates national 
data exchanges

5.10 170 Data infrastructure is relatively 
scarce in low- and middle-income 
countries

5.11 171 Countries develop domestic data 
infrastructure in stages

B5.1.1 174 Low- and middle-income countries 
are educating ICT professionals but 
not retaining them

B5.1.2 175 Major wage differentials for ICT 
professionals create a brain drain, 
especially in low- and middle-income 
countries

S5.2.1 186 Worldwide greenhouse gas 
emissions from data consumption 
have been flat, even though 
electricity consumption has been 
growing

6.1 191 Envisioning the multidimensional 
nature of the legal framework for 
trust

6.2 192 The evolution of data protection
6.3 194 Gaps in the regulatory framework 

for cybersecurity are glaring across 
country income groups

6.4 195 Progress on personal data protection 
legislation differs markedly across 
country income groups

6.5 200 Adoption of e-commerce and related 
legislation is widespread across 
country income groups

6.6 201 Regulations enabling access to 
and reuse of public intent data are 
unevenly developed across country 
income groups

6.7 204 Adoption of enablers for sharing 
private intent data lags those for 
public intent data across country 
income groups

7.1 228 The unusual characteristics of 
data-driven businesses pose complex 
challenges for policy makers in the 
areas of competition, trade, and 
taxation

7.2 230 In the digital economy, antitrust 
cases related to passenger transport 
are more prevalent in middle-income 
countries than in high-income 
countries

7.3 231 Among anticompetitive practices, 
abuse of dominance is more 
widespread worldwide across 
multiple sectors of the digital 
economy



viii    |    Contents

7.4 238 Since 1990, the global trade in 
data-driven services has grown 
exponentially and now constitutes 
half of trade in services

7.5 239 Three distinct approaches to 
handling cross-border data flows

7.6 248 East Asian countries are losing a 
substantial volume of tax revenue by 
failing to apply current VAT rules to 
digital services

8.1 268 Data governance and data 
management, working seamlessly 
together in support of the social 
contract

8.2 270 Functions of data governance
8.3 273 No low-income and few lower-

middle-income countries have a 
separate data governance entity; 
most embed them in another 
government institution

8.4 276 The lower the country income level, 
the fewer are the countries with data 
protection authorities

8.5 276 More than half of countries across 
all income groups have antitrust 
authorities

8.6 277 Only about one-quarter of low-
income countries have cybersecurity 
agencies

8.7 281 Features of well-functioning 
institutions for effective data 
governance

S8.2.1 300 Using a diverse set of open science 
and citizen science tools and 
technologies in the Amazon basin

9.1 305 What happens in an integrated 
national data system?

9.2 309 A data maturity model for a 
hypothetical national data system

9.3 310 Steps to integrating the public sector 
into the national data system

9.4 313 Steps to integrating civil society into 
the national data system

9.5 315 Steps to integrating academia into 
the national data system

9.6 317 Steps to integrating the private sector 
into the national data system

9.7 320 Steps to integrating international 
and regional organizations into 
the national data system and 
collaborating across borders

Maps
O.1 5 Use of aggregated cellphone records 

to track mobility week by week 
during COVID-19 lockdowns in  
The Gambia, March–May 2020

O.2 7 Highly refined data pinpointed 
areas of Nigeria that needed better 
sanitation

O.3 9 Combining satellite imagery with 
household survey data increases 
the resolution of the poverty map 
of Tanzania

O.4 12 Data infrastructure is not yet 
widespread across all parts of the 
world

1.1 27 John Snow’s innovative mapping of 
the cholera epidemic in London in 
1854 revolutionized tracing of the 
disease

B1.4.1 37 Use of repurposed data to study 
COVID-19: Published articles, by 
country

2.1 57 Reducing poverty: Mapping pockets 
of poverty in Croatia allowed better 
targeting of antipoverty funds

2.2 59 Improving public safety: The use of 
citizen-collected data in Bogotá led to 
greater safety around bike paths

B4.1.1 122 Mapping the home location of 
smartphone users in Jakarta, 2020

B4.2.1 127 Uses of repurposed data to study 
COVID-19: Published articles, by 
country

4.1 132 Private intent data can provide unique 
and comparable information not 
collected by national governments, 
such as the number of adults who 
lack a formal financial account

4.2 133 Agricultural extension services 
can be tailored to the slower, older 
broadband internet accessible to 
many small-scale farmers

S4.1.1 151 Large gaps remain in global reporting 
on basic weather data

S4.2.1 153 By combining police reports and 
crowdsourced data, researchers were 
able to identify the 5 percent of roads 
where half of the crashes occur in 
Nairobi

5.1 169 The global fiber-optic cable 
submarine network reaches all 
corners of the world, but data 
infrastructure is unevenly developed

7.1 241 Uptake of regulatory models to  
cross-border data flows



Contents    |    ix

Tables
1.1 28 Examples of data types based 

on original intent and collection 
methods

2.1 63 Assessment of the openness of data, 
by country income group 

2.2 64 Data dissemination practices and 
openness, by country income group

4.1 142 Selected research gaps to be 
addressed to advance the use of 
private intent data for development

5.1 177 Recommendations for data 
infrastructure improvements 
sequenced according to a maturity 
model

6.1 207 Certain elements of the regulatory 
framework are much better 
developed than others, but 
performance is generally low

6.2 209 Recommendations organized 
according to a maturity model based 
on data safeguards and enablers 

7.1 241 Policy bases for regulating  
cross-border personal data

7.2 244 Key provisions on digital trade in 
recent trade agreements

8.1 268 Data management decisions along 
the data life cycle

8.2 272 Candidate institutions and actors to 
perform or inform data governance 
functions

8.3 278 Snapshot of common data 
intermediary structures





Foreword    |    xi

Data governance is the subject of intense debate in advanced economies and increasingly 
among large emerging markets. And yet many complex policy questions remain unan-
swered. In response, World Development Report 2021: Data for Better Lives surveys the emerging 
landscape and provides policy makers with a framework for thinking through the issues, 
opportunities, and trade-offs. One thing is clear: the perspective of lower-income countries 
has so far been largely absent from these global debates and urgently needs to be heard.

Data are a double-edged sword. On the one hand, they offer tremendous potential to create 
value by improving programs and policies, driving economies, and empowering citizens. On the 
other hand, data accumulation can lead to a concentration of economic and political power, rais-
ing the possibility that data may be misused in ways that harm citizens. Data are a resource that 
can be used and reused repeatedly to create more and more value, but there is a problem—the 
more data are reused, the higher is the risk of abuse. 

It is hard to imagine a more dramatic example of these opportunities and tensions than 
the COVID-19 pandemic. Countries around the world have moved swiftly to repurpose mobile 
phone records to monitor the spread of the virus. But at the same time, they have struggled to 
balance this benefit against privacy concerns and the risk of misuse. 

Beyond pandemic times, the statistical capacity to produce and effectively use core economic 
and social data is limited. Many poor countries are unable to accurately track public finances, 
report on external debt, or monitor their development goals. Without such data, the ability to 
hold governments accountable and track progress withers.

Data governance arrangements to facilitate greater use of data while safeguarding against 
misuse remain in their infancy. The legal and regulatory frameworks for data are inadequate in 
lower-income countries, which all too often have gaps in critical safeguards as well as shortages 
of data-sharing measures. There, the data systems and infrastructure that enable interoperabil-
ity and allow data to flow to more users are incomplete; less than 20 percent of low- and middle- 
income countries have modern data infrastructure such as colocation data centers and direct 
access to cloud computing facilities. Even where nascent data systems and governance frame-
works exist, a lack of institutions with the requisite administrative capacity, decision-making 
autonomy, and financial resources holds back their effective implementation and enforcement.

To address these concerns, World Development Report 2021 calls for a new social contract for 
data—one that enables the use and reuse of data to create economic and social value, promotes 
equitable opportunities to benefit from data, and fosters citizens’ trust that they will not be 
harmed by misuse of the data they provide. However, in seeking such a social contract, lower- 
income countries are too often disadvantaged because they lack the infrastructure and skills  
to capture data and turn them into value; the scale and agency to participate equitably in global 
data markets and their governance; and the institutional and regulatory frameworks to create 
trust in data systems.

Forging a new social contract for data is a pressing domestic policy priority that will require 
strengthening national data systems and engaging all stakeholders at the national level. Because 
of the global scale of data, some of the most challenging aspects of the social contract also call for 
closer international cooperation to harmonize regulations and coordinate policies—bilaterally, 

Foreword
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regionally, and globally. Critical areas for international engagement include reform of interna-
tional taxation rights for data-driven businesses, World Trade Organization arrangements for 
trade in data-enabled services, regional collaboration on the development of data infrastructure, 
international harmonization of technical standards to support interoperability, and bilateral 
collaboration on law enforcement and antitrust regulation.

The World Bank stands ready to support its client countries on this important and challeng-
ing agenda. The findings of this World Development Report will shape support for client countries 
by identifying where public and private sector investments are the most critical, defining a rich 
program for policy reform and technical assistance, and highlighting areas in which global ini-
tiatives can help to convene and facilitate cross-border cooperation.  

Realizing the full value of data will depend on a substantial commitment and effort, and it 
will be difficult. But the cost of failure is a world of missed opportunities and greater inequities.

David R. Malpass
President
The World Bank Group
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