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FOREWORD

Digital technologies are a fundamental enabler for most business activities. Research
shows digitalization can foster growth in productivity, jobs, exports, and incomes, as
well as help reduce poverty. However, productive use of digital technologies by firms in
Africa remains modest and uneven, leaving a chasm between those who are connected
and those who are disconnected. As we stand on the cusp of an era in which artificial
intelligence and other advanced digital technologies will become increasingly crucial, it
is imperative to gauge the digital readiness of African businesses and to examine how
they can fully participate in this technological transition.

This book presents new data and analysis aimed at helping African businesses make
fuller use of digital technologies. It presents a wealth of new evidence, illuminating the
disparities in digital use by firms and the opportunities arising from the current state of
digitalization across African businesses. The book provides granular detail on digitali-
zation in Africa, delving into adoption of digital technologies, their productive use, and
the intensity of such use by various types of businesses. It also identifies potential mar-
ket opportunities for profitable investments in digital infrastructure, digital platforms,
and novel applications adapted to local contexts. Recent research across the World Bank
Group has delivered important policy lessons for developing countries when building
their digital infrastructure and economies. Building on those past efforts, and in collab-
oration with academics, industry experts, and International Finance Corporation (IFC)
practitioners, this research breaks new ground in understanding the opportunities and
barriers that African firms face when adopting and productively using digital technolo-
gies. It will also inform further dialogue between the private and public sectors in this
crucial area.

Reaping digital opportunities in African businesses can help foster inclusive growth
and reduce poverty. A multitude of firms can become more profitable by using digi-
tal tools more productively and more intensively. In addition, a few innovators may
uncover profitable ways to provide African businesses with needed and affordable digi-
tal products. As digitalization progresses, healthier and more modern businesses will
generate jobs and incomes. At IFC, we are committed to supporting Africa’s vision to
connect every individual, business, and government by 2030. We recognize the trans-
formative impact of the digital economy to generate incomes and jobs for the region’s
growing population, to empower women, and to improve governance and transparency.
We are keen to contribute to this process by providing knowledge, policy advice, and

Xiii



Xiv FOREWORD

financial support for businesses in developing countries. We are an active investor in the
full digital value chain, from infrastructure to start-ups, providing financing and advi-
sory services. Many of the insights in this book will shape IFC’s future digital strategy.

Alongside researchers, academics, and institutions, IFC can answer the most press-
ing questions and design better solutions for meaningful impact. I am confident that
our stakeholders, including entrepreneurs, policy makers, and development practitio-
ners, will further engage in and benefit from these valuable interactions. We hope this
book will contribute to this constructive process.

Makhtar Diop
Managing Director
International Finance Corporation
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OVERVIEW

Digitalization presents investment opportunities for African firms and those who con-
duct business with them. Digital technologies are being adopted at a faster pace than
previous waves of technological innovation. People and firms in Africa have embraced
this transformation. By making fuller use of digitalization, African firms across all
economic activities can become more productive, profitable, and integrated in global,
regional, and local value chains. Likewise, people can benefit from the lower costs and
learning that digital technologies can facilitate. Existing or new businesses can serve
this rapidly expanding market—for example, by building digital infrastructure or pro-
viding appropriate software solutions. Previous studies suggest that digitalization can
create opportunities for investment, growth, and jobs.! However, access to and utiliza-
tion of digital technologies are uneven, with many firms in Africa being left behind.

This book analyzes the opportunities to increase productive use of digital technolo-
gies by businesses across Africa. Building on ongoing World Bank Group research ini-
tiatives,? it provides a novel analysis of the extent of digitalization across businesses. The
analysis goes beyond country-level uptake gaps to understand the opportunities arising
from using specific digital technologies more intensively. It also analyzes the cost and
investments needed for digital upgrading by firms and the opportunities for digital busi-
ness providers in Africa.

The book consists of two parts. Part 1 measures various aspects of incomplete digitali-
zation of firms in Africa; assesses the main barriers to, and costs of, adoption; and analyzes
the potential economic impact of digitalization. Part 2 explores what can be done to mobi-
lize more private sector investment to boost digitalization and development. It focuses
on three areas in which the World Bank Group, particularly the International Finance
Corporation, has actively supported businesses in developing countries: infrastructure,
tech start-ups and disruptive technologies, and access to finance. It concludes with a dis-
cussion of policies to unlock private investments. The book’s findings can be summarized
in the following main messages, organized by key topics addressed in this book.

State of Digitalization in African Businesses

African firms can reap opportunities by making fuller use of digitalization.
Fewer than one in three firms that have adopted digital technologies make inten-
sive use of them for business purposes, a phenomenon defined in this book as
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xviii OVERVIEW

incomplete digitalization (refer to figure O.1). This new evidence, based on nationally
representative data from Burkina Faso, Ethiopia, Ghana, Kenya, Malawi, and Senegal,
shows that 86 percent of firms with five or more workers have access to one or more
digital enablers (mobile phone, computers, or internet). Even so, 23 percent of firms
are digitally enabled but do not adopt digital technologies for productive tasks, such as
business administration, planning, sales, and payments. Moreover, 39 percent of firms
adopt digital technologies for those functions, but not intensively—that is, as the most
frequent technology used to perform a task. On average, only 24 percent of firms make
intensive use of the most sophisticated digital technology they adopted in a business
function. Only 11 percent make intensive use of advanced digital technologies for gen-
eral business functions (such as enterprise resource planning).? The bulk of firms con-
tinue to regularly rely on manual methods. Additional novel data from Ethiopia, Ghana,
Kenya, Nigeria, South Africa, Tanzania, and Uganda show that this gap follows similar
patterns and is wider among microbusinesses (those with fewer than five employees).

FIGURE O.1

Degrees of Incomplete Digitalization

Access Productive use of digital technologies

Adoption of

digital enablers i
Adoption of

digital technologies

No enablers 14% . . N
in business functions

86%
Intensive use of
digital technologies
in business functions

No adoption 23%
Basic 34%

63%

Basic 26%

No intensive use 39%

Share of firms (%)

Advanced 52%

Advanced 37% Basic 13% 24%

Advanced 11%

Source: World Bank, Firm-level Adoption of Technology survey data; Cirera et al. (2024).

Note: The left bar classifies adoption of enablers, namely the percentage of African firms with access
to at least one digital enabler (mobile phone, computer, or internet). Computers with internet con-
nection are classified as advanced enablers. The middle bar shows the average share of firms with
digital enablers that adopt digital technologies across GBFs. Basic digital technologies refer to gen-
eral applications (e.g., standard software, email). Advanced digital technologies refer to integrated
systems or specialized software designed to perform specific functions (e.g., enterprise resource
planning). The right bar shows the average share of firms that intensively use their most sophisticated
digital technologies across GBFs. “No intensive use” estimates include 6 percent of firms that adopt
advanced digital technologies but intensively use basic digital. GBFs = general business functions.




OVERVIEW Xix

Africa is a diverse region with variation in adoption and use of digitalization
across countries, mostly driven by differences in size of firms. In a group of middle-
income countries (Ghana, Kenya, and Senegal), 57 percent (on average) of firms with
five or more workers adopt computers and internet versus 44 percent of such firms in
low-income countries (Burkina Faso, Ethiopia, and Malawi). Large and medium-size
firms tend to make fuller use of digitalization and are more prevalent, relative to the
working-age population, in the first group of countries. Firms in low-income countries
are less likely to have access to digital enablers and to productively use digital technol-
ogies, but cross-country differences in business digitalization are driven mostly by the
composition of firms, with a high prevalence of micro- and informal businesses in
low-income countries. Cross-country differences also mask regional variations. For
example, lower-income subnational regions in middle-income countries still face siz-
able gaps in uptake of digital enablers. Gaps in intensive use are especially relevant for
middle-income countries in regions with better digital infrastructure.

Mobile phones and digital payments are important entry points to digitaliza-
tion, but they do not necessarily lead to digitalization of other business functions
performed by firms. As many as 86 percent of firms use mobile phones for business
operations, and 61 percent have adopted advanced digital technologies for payment.
These are by far the most common uses of digital technology by African firms. However,
these firms are slow to digitalize beyond mobile and digital payments. Almost two-
thirds of firms that adopted advanced digital payment systems in the region have not yet
adopted a second advanced digital technology to perform business functions. Moreover,
widespread adoption of digital payments does not translate into its intensive use as the
most frequent payment method. Only 7 percent of firms that have adopted digital pay-
ment methods report using them intensively.

Economic Effects and the Potential for Digital
Upgrading across Businesses

Digitalization of businesses can boost productivity, jobs, and growth. The arrival
of high-speed internet in Africa has led to productivity gains in incumbent firms and
further growth in output and employment, driven by both entry of domestic firms and
greenfield foreign direct investment. Yet, further gains may be limited if internet avail-
ability does not translate into intensive use of digital technologies. Research presented
in this book shows that each step in the process of digitalization matters. Firm-level
productivity gains led by high-speed internet have hitherto been driven by adoption of
digital technologies to perform general business functions (for example, administra-
tion, sales, or payment). The gains are potentially greater if such adoption is translated
into more intensive use.

More than 600,000 formal firms with five or more workers and up to 40 million
microbusinesses in Africa have high potential to benefit from digital upgrades.
To shed light on the potential for digitalization across the continent, this book pro-
vides new estimates of the universe of firms and own-account businesses across all
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54 countries in Sub-Saharan and North Africa, including characteristics such as the
number of workers, registration status, and sector. Using statistical models to identify
the type of firms that are more likely to adopt digital technologies, the analysis then
identifies more than 600,000 formal firms with five or more workers (24 percent of all
such firms) with high probability to adopt basic or advanced digital technologies for
key business functions, based on similar characteristics of firms already using these
technologies.t Similarly, about 10 percent of firms that have already adopted these tech-
nologies have the potential to use them more intensively. Among 230 million informal
microfirms and owner—operator businesses, as many as 40 million could start using
some form of digital technology for functions such as accounting, planning, sales, mar-
keting, supply management, or payments.

The overall economic effects of firm digitalization might be limited if not
expanded to microbusinesses and informal businesses, which account for most
employment in Africa. Large formal firms play a disproportional role in moving work-
ers to use more productive digital technologies. However, 7 in 10 African workers are
self-employed, and the bulk of employment is informal. If all formal firms with the pre-
dicted market potential to upgrade to advanced digital technologies were to do so, this
gain would be limited to 7 percent of all formal workers in Africa. If micro and informal
businesses with high probability also were to upgrade, about 15 percent of all work-
ers could gain access to some form of digital technology for productive tasks, switch-
ing from manual to digital technologies. This potential highlights the importance of
expanding all workers’ access to digital technologies, as well as facilitating entry of new
formal firms and reallocating workers to larger, more digitally enabled firms.

Barriers to Digital Adoption

Incomplete digitalization results from several factors, including the following:
« Poor digital and complementary electricity infrastructure

+ High prices of technology (high tariffs, lack of competition, insufficient continent-
wide regulations supportive of market integration)

+ Low levels of human capital and firm capabilities (which constrains the development
of digital solutions and their adoption by firms)

+ Limited access to finance (hindering investments in digitalization and innovations
by digital adopters and providers).

These elements cover both demand and supply sides of digitalization. African coun-
tries lag other regions and developing countries of similar per capita income in most of
these areas.

Digital equipment and software cost more, in terms of US dollars, in Africa than
in other regions, thereby deterring firms from adoption. Using novel datasets with
item-level information, this research finds that machinery and equipment, both digi-
tal and analog, are 35—39 percent more expensive in Sub-Saharan Africa, in absolute
terms, than in the United States, and 1315 percent more expensive in North Africa.
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FIGURE 0.2

Prices of Digital and Nondigital Products, by Region, Relative to
the United States
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Note: Percentage difference in the average price of digital versus nondigital products in the catego-
ries of machinery and equipment and other products from the International Comparison Program,
relative to prices in the United States. Prices of digital and nondigital technologies are in US dollars
at market price. The analysis is done on a sample of 160 countries, including 49 African countries.
There are 107 products, of which 46 are digital, including software, and the remaining 61 are nondigi-
tal. Prices for machinery and equipment include the import duties and other taxes actually paid by
the purchaser, the costs of transporting the asset to the place where it will be used, and any charges
for installing the asset so that it will be ready for use in production. The coefficients reported are the
percentage differences relative to the United States computed using the results of the ordinary least
squares estimations, where we estimate the logarithm price of the products on region dummies and
product dummies. The results are robust, with a sample restricted to products for which price data is
available for more than 40 percent of countries and at least 25 percent of African countries.
*Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level.

This research also finds that standard software is more expensive in Africa (refer to
Figure O.2). Other factors that complement technology adoption, such as digital infra-
structure, electricity, and specialized high-skilled workers, are also relatively scarce and
expensive in Africa, compared to other regions in the world. Trade frictions—including
high tariffs on imported digital goods, lack of infrastructure, and market concentration—
hamper technology affordability and diffusion in the continent.

Opportunities and Policies to Unlock
Private Investments

High costs of digital adoption can lead to opportunities for digital business pro-
viders and the financial sector. Part 2 of this book highlights the private investment
opportunities that arise from the diagnostics presented in part 1 and points to policy
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areas to unlock these investments (refer to figure O.3). First, improving the coverage
of digital infrastructure can enhance the quality of digital enablers (for example, inter-
net connection, use of cloud computing) and facilitate access to advanced applications
(for example, business administration software with a lower cost of implementation
and maintenance). This can also increase the expected value of adopting comput-
ers and other devices. Second, digital tech providers, especially start-ups, can design
novel applications and digital platforms that offer affordable, user-friendly solutions for
performing specific business functions. Third, financial sector providers can expand
their markets to fund these new digital solutions, as well as finance digital technolo-
gies that leverage information on businesses and reduce risks and transaction costs for
their operations, improving coverage and reducing the cost of capital involved in digital
upgrading.

The arrival of new submarine cables in Africa can reduce the price of connectiv-
ity, if regulatory reforms boost investment in middle- and last-mile digital infra-
structure. The arrival of new submarine cables is projected to generate a sixfold increase
in international internet bandwidth by 2027 (compared with 2022). Estimates in this
book suggest that this expansion of connectivity could lead to a 10—11 percent annual
drop in the price of broadband internet below the historical trend. Yet, to reduce prices
and increase the number of connections among new users, more investment in middle-
and last-mile infrastructure (up to $6 billion annually) is required. Regulatory reforms

FIGURE 0.3
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to facilitate private investments in middle- and last-mile infrastructure include allow-
ing foreign participation in digital infrastructure and providing connectivity services,
liberalizing incumbents in broadband markets, facilitating competition in international
gateways and leased-lines markets, and supporting or mandating infrastructure sharing.

Additional funding for tech start-ups can enable further innovation and diffu-
sion of digital technologies. Disruptive start-ups can turn problems such as informal-
ity or lack of financial inclusion into profitable business opportunities, thereby enabling
digitalization of micro-, small, or medium-size firms. The success of mobile payments
in Africa shows the importance of innovation led by tech companies. Local digital solu-
tions can be tailored to local needs, such as the use of artificial intelligence (AI)-driven
speech recognition software to address communication costs in the presence of illit-
eracy or many local dialects, or user-friendly applications to improve accounting sys-
tems and reduce matching cost with suppliers and customers. Satellite imagery with
Al-powered weather forecasts can improve the quality, timeliness, and productive use
of data for agriculture and many other applications, with the promise of transforming
rural livelihoods. Digital tech start-ups incorporating such disruptive technologies are
more likely to succeed in terms of exit price or valuation growth, but they often struggle
to attract funding—even more so in Africa, where these firms are younger and smaller
and grow at a slower pace than in other regions. In Latin America, ventures with disrup-
tive potential receive twice as much funding as nondisruptive ones, whereas in Africa
they receive 40 percent more. Addressing market failures to facilitate financing of inno-
vative early-stage disruptive businesses can strengthen the design and scaling of apps to
boost firm digitalization and help low-income, low-skilled owners and workers to learn
and meet their productive needs.

More private finance is needed to enable the generation and productive use of
digital technologies addressing local demands. Digital infrastructure investments in
Africa reached more than $32 billion between 2010 and 2021 (cumulative), with large
participation of the private sector. Yet, to enable the productive use of digital tech-
nologies, it is critical to increase access to finance both for digital tech start-ups to pro-
vide innovative applications and for enterprises across all sectors, aiming to digitalize
day-to-day operations. Firms in Africa experience a greater rejection when applying for
loans to carry out technology upgrades than those in other regions. The financing gap
for the digitalization of business administration among existing formal firms is $1.4—
$2.7 billion, based on different scenarios. Moreover, the funding pipeline for digital tech
firms in Africa is smaller and takes longer than in other regions, particularly for young
firms, with only one-quarter of the funded firms receiving their first venture capital deal
within the first five years.

Reducing tariffs on digital goods and facilitating market integration of digital
business solutions would make technology more affordable. African countries have
consistently imported nearly 70 percent fewer digital goods relative to other manufac-
turing imports than the rest of the world. Tariffs on digital goods are higher in Africa
than elsewhere. The African Continental Free Trade Area (AfCFTA) is set to reduce
tariffs on technology goods imported from member countries, but its impact might be



XXV OVERVIEW

limited because most imports of digital goods come from outside the region. Import-
weighted tariffs on these products would decrease by only 0.3 percentage point, on
average, across countries. Simulation exercises suggest the AfCFTA negotiations should
consider including tariff concessions on digital goods imported from nonmember coun-
tries, potentially curbing costs more significantly, especially in countries that currently
have the highest tariffs. Regional market integration may also provide opportunities for
complementary policies to facilitate exports and intraregional trade on digital business
solutions.

Notes

1. For example, using the time of and geographical variation in the rollout of submarine cables
across the African continent, studies have shown that the arrival of high-speed internet has led
to an increase in firm entry, greenfield foreign direct investment, employment, and productivity
(refer to Hjort and Tian, forthcoming). Additional evidence indicates that the spread of mobile
phones and banking have led to poverty reduction (refer to Suri and Jack 2016).

2. See Begazo, Blimpo, and Dutz (2023) on digitalization in Africa and Cirera, Comin, and Cruz
(2022) for a broader discussion on firm adoption of technology, including the description of the
methodology and data used in this book.

3. Chapter 1 provides the detailed classification of basic and advanced digital technologies across
business functions. Basic refers to general-purpose digital technologies that are not specifically
designed to perform a particular task (e.g., standard software, email). Advanced refers to digital
integrated systems that rely on specialized software, applications, or platforms designed to per-
form specific business functions.

4. These estimates suggest that 28 percent of formal firms with five or more workers already adopt
basic digital technologies, and 22 percent of them adopt advanced digital technologies for
administration.
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Introduction

Background

The rapid diffusion of information and communication technology in Africa,
particularly through mobile devices, has been remarkable. The spread of mobile
phones across African countries, where many users bypassed the landline stage, is
among the best examples of so-called leapfrogging in economic development. In 2000,
North America reached the peak of 68 fixed telephone subscriptions per 100 people,
whereas Sub-Saharan Africa still had 1.4 (refer to figure 1.1, panel a). Yet, in that year,
the number of mobile cellular subscriptions in Sub-Saharan Africa surpassed the

FIGURE I.1

Mobile Telephony Diffusion in Africa—A Rare Example of
Leapfrogging
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number of landlines and continued to increase at a rapid speed, reaching 84 subscrip-
tions per 100 people in 2022 (figure I.1, panel b), whereas landline subscriptions never
exceeded 2 per 100 people.

Mobile money (payment) has been another rare case of leapfrogging, with innovative
solutions brought by digital tech firms in Africa. Many users make payment trans-
actions through digital platforms before they have access to a bank account, but similar
disruptions are not observed across the economy. Technology upgrading by firms has,
for the most part, been gradual. Many African firms still face large gaps in accessing,
adopting, and productively using digital technologies.

Most countries in Africa have a historic opportunity to narrow their digital gaps and
boost investments, productivity, and jobs. On the international connectivity side, for
example, the cable consortia 2Africa and Equiano will provide new high-capacity cables
with multiple landing sites on the African continent. A wide range of complementary
internet and data infrastructure investments are being made within and across coun-
tries. International internet bandwidth in the region is projected to increase sixfold
between 2022 and 2027, the fastest growth in the world (TeleGeography 2023). In addi-
tion, a vibrant digital entrepreneurship ecosystem is emerging across Africa. As of 2021
(Iatest available data), the continent hosted more than 1,000 active tech hubs, defined
as “organizations currently active with a physical local address, offering facilities and
support for tech and digital entrepreneurs” (Briter Bridges 2023). These entrepreneurs
provide digital services and applications, such as financial tech services, e-logistics,
or connecting smallholder farmers to markets. Africa’s venture capital landscape has
expanded at an unprecedented rate. In 2022, it attracted more than $3 billion in venture
capital investment, a steep increase from the $185 million observed in 2015.

To reap the digital dividend from these investments, however, African firms need to
turn improvements in digital infrastructure into productive use. Access to reliable and
high-quality internet service, electricity, and other infrastructure is necessary but not
sufficient for technology upgrading and its full productive use. Constraints may include
finance, capabilities, or other barriers to complementary private investments needed to
fully benefit from digitalization.

Several steps are involved in turning adoption of digital technologies into economic
impact (refer to figure 1.2). These include not only access to digital enablers, such as
mobile devices, computers, and internet connectivity, but also productive use of these
technologies. A full analysis requires understanding the business function in which
technologies are adopted, the level of sophistication of the technology, and the intensity
(or frequency) of its use. This framework is applied in the following chapters, drawing
on granular information on the productive use of digital technologies from a new sur-
vey instrument and dataset put together by the World Bank.?

Most firms in Africa still rely on older, analog-based technologies to perform key tasks
that can be digitalized, such as business administration and planning. New evidence
from the World Bank’s Firm-level Adoption of Technology survey for several countries
in Africa, presented in this book, suggests that most formal businesses in Africa already
benefit from the availability and use of a mobile phone, but the use of computers and
internet varies dramatically across firm size groups. Among microbusinesses, fewer
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FIGURE I.2

Reaping the Digital Dividend—From Availability to Productive Use
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than 10 percent have adopted computers or internet for business. Sophisticated digital
technologies such as specialized apps, specialized software, or enterprise resource plan-
ning are used for business administration tasks by about only 35 percent of formal firms
with five or more workers. This share drops to 14 percent of such firms when consider-
ing intensive use, defined as the most frequently used technology for a task. Indeed,
for more than half of these firms, “handwritten process” is the most frequently used
method to perform business administration.

Three levels of firm digitalization are discussed in this book. First, a sizable share
of firms are not digitally enabled, defined as lacking internet, computers, and mobile
phones. Second, among digitally enabled businesses, a large share do not use these tech-
nologies to perform productive functions, such as business administration, planning,
sales, and payments. Third, among firms already using digital technologies to perform
these functions, only a small share intensively use them as the most frequent method
to perform these tasks. These gaps between rapid expansion of digital connectivity and
gradual conversion into the most productive uses lead to different levels of what we
refer to as incomplete digitalization.

Incomplete digitalization is a market opportunity for the private sector in Africa. The
region has dramatically improved connectivity in recent decades and has good prospects
for attracting further investments in the future. However, there is still a large gap in the
process of adoption and intensive use of more advanced digital technologies for busi-
ness purposes, those that are likely to have the most significant impact in productivity,
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profit, and job creation. Incomplete digitalization can be seen as a business opportunity,
namely, to close the remaining digital gaps through a process of adopting and making
more productive use of these technologies to perform specific business functions.

Digital technology upgrading is currently expensive for African firms, making this
market attractive for innovation and disruption led by the private sector. New evidence
presented in this book shows that machinery, equipment, and software are, on aver-
age, significantly more expensive in Africa than elsewhere. Internet connectivity is also
expensive, but its cost has been declining over time, with improvements in digital and
electricity infrastructure. There is also evidence that lack of affordability of entry-level
devices (for example, mobile phones, computers) is a barrier to further digital diffusion
in developing economies, particularly at the household level. However, the use of digital
technologies for business purposes can be embedded in different types of equipment
and have diverse purposes for productive use. Further understanding the local ecosys-
tem and the potential for digital entrepreneurs to create solutions that disrupt these
markets would enable a pipeline of bankable projects that could channel more private
capital toward the productive use of digitalization, which can scale up the economic and
social returns on investments in digital infrastructure.

The potential, challenges, and limitations of productive use of digitalization on the
continent depend on whether innovative solutions are developed to meet the needs of
African firms and workers. Only 6 percent of workers are estimated to be employed by
large firms (100 or more workers), and 9 percent are employed by small and medium-
size enterprises (between 5 and 100 workers), with the remainder employed by micro-
businesses, mostly informal own-account firms (many of which are “entrepreneurs by
necessity”). To varying degrees, these firms face high costs from digital technology
upgrades, beyond other constraints from lack of scale, lack of apps to meet local needs,
managerial capabilities, or access to finance. To enhance the productive use of digital
technologies across the continent, it is critical to enable innovative solutions from the
private sector. These solutions are most likely to originate from tech entrepreneurs or
start-ups offering products and services that address specific demands from local busi-
nesses—and provide them at affordable prices.

Turning Global Trends into Opportunities

Several factors have implications for the potential benefits of digitalization in the region:

+ Demographics. With Africa poised to have the largest workforce in the world by
2100, investments in digital technologies offer opportunities both to upgrade the
skill levels of its workforce and to generate the jobs needed to boost prosperity and
living standards. This pattern is already evident through the increasing number of
Africa-based digital tech developers.

o Market integration. African countries have started to open their markets under
the African Continental Free Trade Area (AfCFTA), which took effect in 2021, and
reductions in trade tariffs of goods and services across borders are now under way.
The AfCFTA, coupled with the opportunities brought forth by submarine cables and
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complementary investments, harnesses the potential for further regional integration
that can be spurred by digitalization. It provides the necessary scale for viable private
sector investments in regional tech hubs that have spillover potential for users across
neighboring economies.

+ Services growth. With the ratio of trade in services to world output continuing to rise,
African firms can participate virtually in a diverse range of services. In addition, the
ongoing reshaping of existing supply chains creates opportunities for participation
by African firms across sectors, supported by digital services.

+ Green growth. As consumers worldwide shift their buying habits toward greener
products, opportunities emerge to make profitable investments in greener power to
support the types of production that rely on digital services as well as more energy-
efficient and sustainable production across Africa.

Investments in digitalization channeled to productive use can leverage potential
economic gains from these trends. To support their realization, the channels through
which investments in digital infrastructure, along with other complementary invest-
ments, can enhance productive use need to be expanded. To do so, it will be important
to understand both the purposes for which digital technologies are used by businesses
across sectors and the extent of incomplete digitalization across businesses.

What Are the Main Contributions of
This Book?

Previous studies by researchers in academia and organizations, including the
World Bank Group, have analyzed various aspects of digitalization, including access,
productive use, and impact. This agenda has been especially relevant to Africa, with
specific targets for improving coverage and affordability of digital technology.? Most of
the recent research has investigated specific layers of the digital economy, especially
broadband infrastructure, with limited analysis of the potential for additional private
investments by businesses across sectors.* Overall, rigorous evidence has pointed to
digitalization’s potential economic benefits, from an increasing volume of investments
and entrepreneurship to job growth, depending on the enabling environment.

This book addresses a knowledge gap in the level of incomplete digitalization and
how to mobilize private capital to increase productive use of digital technologies by
businesses across Africa. It is organized in two parts. Part 1 focuses on where firms
stand on digitalization and the main barriers they face to digital adoption. It addresses
the following core questions:

+ Chapter 1. Where do businesses in Africa stand on digitalization?

+ Chapter 2. What are the economic effects and the potential for digital upgrade?
+ Chapter 3. What are the main barriers to adoption, including the cost of technology?

To address these questions, this book relies on a comprehensive list of novel and rich
datasets providing new evidence on the status of and prospects for firm digitalization
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in Africa. The analysis in chapter 1 relies on the World Bank Firm-level Adoption of
Technology survey, based on nationally representative data at the establishment level for
Burkina Faso, Ethiopia, Ghana, Kenya, Malawi, and Senegal. It also includes data from
countries outside the Africa region, including Bangladesh, Brazil, India, the Republic
of Korea, and Viet Nam, used for comparison purposes. In addition, it also uses new
data from Research ICT Africa, covering micro- and informal businesses from Ethiopia,
Ghana, Kenya, Nigeria, South Africa, Tanzania, and Uganda.? To further understand
the level of firm digitalization and to gauge the potential for digital upgrade and impli-
cations for workers across the continent, chapter 2 provides new estimates of the total
number of firms and own-account businesses across all countries in Africa, including
Sub-Saharan and North Africa. It uses firm characteristics such as number of workers,
formal status, and sector to estimate the potential market for and implications of digital
upgrade. This approach builds on the finding that most variations in digitalization pat-
terns across countries are driven by the size composition of firms. Chapter 3 presents
new evidence on the cost of technology and other complementary factors for adoption,
such as human capital. The analysis relies on novel datasets combining item-level prices
from the World Bank’s International Comparison Program dataset with global coverage
and web-scraped data from e-commerce platforms, along with primary data collection
led by the International Finance Corporation (IFC) on digital solution providers from
Kenya.

Part 2 analyzes what can be done to mobilize more private sector investment to boost
digitalization of businesses. It addresses the following questions:

o Chapter 4. What are the investment prospects and opportunities in digital
infrastructure?

o Chapter 5. How can the productive use of digital technologies be boosted through
tech start-ups, and how can the pipeline of meaningful entrepreneurs in the region
be increased?

+ Chapter 6. How can access to finance be improved and private capital investments
be fostered?

+ Chapter 7. What policies can unlock private sector investments in digitalization?

The analysis of infrastructure (chapter 4) is based on novel data on submarine cable
attributesand internet prices assembled for thisbook, based on several sources, including
TeleGeography, the International Telecommunication Union, and the Global System for
Mobile Communications Association. The analysis of tech start-ups (chapter 5) relies
on new methods and data sources, combining information from several platforms,
including PitchBook, Crunchbase, Preqin, Refinitiv, and LinkedIn for all countries in
Africa and drawing on new primary data collected by IFC from about 3,200 start-ups
and more than 300 supporting organizations (for example, incubators, accelerators, and
investors) across all African countries. The analysis of finance in chapter 6 combines the
data sources used in chapters 1 and 5, including new evidence on the demand for finance
from start-ups. Chapter 7 uses a novel approach to identify digital goods and assess
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the potential impact of the AfCFTA on the basis of trade data from World Integrated
Trade Solution, as well as relying on an extensive literature review of the effect of cross-
sectoral policies to unlock investment opportunities.

Notes

1. This figure from Disrupt Africa (2022) focuses only on venture capital. Partech (2022), which
includes equity and debt, estimates around $6.5 billion in total (venture capital, equity, and debt)
for 2022.

2. 'The World Bank’s Firm-level Adoption of Technology survey covers more than 300 technologies
across almost 60 business functions, including general tasks that are common to all firms and
sector-specific functions. The survey was designed in consultation with industry experts, iden-
tifying the sophistication of technologies used in specific business functions and the intensity
of use. The dataset includes nationally representative samples, totaling more than 20,000 firms,
in 15 countries, with various levels of income across Africa, Latin America, Europe, and Asia.
Further details about the survey and the data are provided by Cirera, Comin, and Cruz (2022).

3. The Broadband Commission for Sustainable Development (2019) summarizes the strategy tar-
geting “A Digital Infrastructure Moonshot for Africa” Under the Digital Economy for Africa
initiative, almost 40 country-level diagnostics providing analytical foundations and policy rec-
ommendations have been completed.

4. The 2023 World Bank report Digital Africa: Technological Transformation for Jobs (Begazo,
Blimpo, and Dutz 2023) emphasizes the impact of digital and complementary technologies
on jobs and poverty reduction. Rami and Gallegos (2023) discuss the importance of affordable
devices for all and analyze the drivers of costs in the supply and demand for internet-enabled
mobile devices for individuals in developing countries. Nayyar, Hallward-Driemeier, and Davies
(2021) also emphasize the opportunities of service-led development, with a prominent role for
digitalization. Hjort and Tian (forthcoming) provide a comprehensive review of this literature,
focusing on the implications of internet for developing countries.

5. Further details on the Firm-level Adoption of Technology survey and Research ICT Africa data
sources are available in the appendix. For other data sources, additional information is provided
in the respective chapters.
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Digitalization of
Businesses in Africa







CHAPTER1

Making Full Use

of Digitalization
Where Do Businesses in Africa Stand?

Xavier Cirera, Marcio Cruz, and Santiago Reyes Ortega

Key Messages

+ Businesses in Africa have made significant progress in digital uptake, but more needs to
be done to adopt and make full use of digitalization in productive tasks. New evidence
based on nationally representative data from Burkina Faso, Ethiopia, Ghana, Kenya,
Malawi, and Senegal shows that 86 percent of firms have access to one or more digi-
tal enablers (mobile phone, computers, or internet), but only 52 percent of firms have
computers with internet. In addition, novel data from Ethiopia, Ghana, Kenya, Nigeria,
South Africa, and Uganda indicate that the gap is even larger for microbusinesses (those
with fewer than five workers), with 5 percent having adopted computers.

+ About 60 percent of firms face some level of incomplete digitalization. Twenty-three
percent have not adopted digital technologies for productive use while having digital
enablers, and 39 percent do not use their technologies intensively as the most frequent
technology to perform a task, despite having adopted them. On average, only 37 percent
of firms have adopted an advanced digital technology to perform a specific business
function, and only 11 percent use them intensively.

+ Mobile phones and digital payments are important entry points for firm digitalization in
Africa, but they do not necessarily lead to digitalization across other business functions.
Although 61 percent of firms have adopted digital payment options, they are the main pay-
ment method in only 7 percent of firms. Moreover, 2 out of 3 firms that use digital payments
have not adopted a second digital technology for other uses within the firm.

+ Service-sector firms rely on digital technologies more often than firms in other sectors,
and a wide gap exists across firm size. For firms in manufacturing and agriculture, the
use of digital technologies to perform sector-specific tasks usually requires a large tech-
nological leap, one beyond the current capabilities of most firms in Africa.
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Introduction

Understanding firm digitalization entails examining not only the uptake of internet and

devices, but also the specific purpose for and intensity with which firms use different

types of digital technologies to perform productive tasks. This chapter examines the

digitalization gaps in African firms at the business function level. This analysis supports

subsequent chapters to identify investment opportunities and estimate the potential

demand for innovative solutions and infrastructure that can help close those gaps.
This chapter addresses the following questions:

+ What are the patterns of firm digitalization in Africa?
+ What are the digitalization gaps across different types of firms?
+ How do sectoral differences shape digitalization potential?

To address these questions, the analysis builds on new evidence on the use of digital
technologies by businesses in Africa, disaggregated by size, sector, and formal status.!
For firms with five or more workers, the chapter relies on the World Bank’s Firm-level
Adoption of Technology (FAT) survey,? which covers more than 6,000 firms in Africa
using nationally representative samples for Burkina Faso, Ethiopia, Ghana, Kenya,
Malawi, and Senegal, as well as other developing countries, including Bangladesh,
Brazil, India, and Viet Nam. For microbusinesses, including own-account workers (busi-
nesses with one person), the chapter draws on data from the Research ICT Africa (RIA)
think tank, covering more than 3,000 businesses in Ethiopia, Ghana, Kenya, Nigeria,
South Africa, Tanzania, and Uganda.

Setting the Stage: What Is Firm
Digitalization About?

Firm digitalization is a continuous process that varies across business functions.
Whereas some firms may digitalize only payment methods, others digitalize their pro-
cesses across all general business functions (GBFs) (refer to figure 1.1), and a few others
digitalize their entire operation, including sector-specific functions, in a sophisticated
and integrated way. Cirera, Comin, and Cruz (2024) show that such granular measures
help in understanding what technologies are used, how they are used, and why they
were chosen by firms—a critical step to understanding the process of technology diffu-
sion and the overall technological progress of an economy. Building on that work, this
chapter outlines new measures of digitalization by firms.

Digitalization varies in terms of technological sophistication, adoption across differ-
ent business functions, and intensity of use by firms. Different sophistication levels of
technology can be used to perform similar tasks, ranging from manual to advanced dig-
ital technologies. Basic digital technologies have general applications and can be used
for digitizing information in a standard manner, whereas advanced digital technolo-
gies are more specialized to specific tasks and facilitate data integration into the firm’s
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FIGURE 1.1

Digitalization Is a Continuous Process across Business Functions
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Note: Administration refers to tasks related to HR, finance, and accounting. Manual or visual technol-
ogies refers to processes that do not depend on digital technologies in any instance. Basic digital
technologies refers to general-purpose digital technologies that are not specifically designed for a par-
ticular business function or rely indirectly on digital technologies. Advanced digital technologies refers
to integrated systems that rely on specialized software, applications, or platforms to perform specific
business functions. This category includes technologies in the technological frontier. Al = artificial intel-
ligence; CRM = customer relationship management; ERP = enterprise resource planning; HR = human
resources; SRM = supplier relationship management.

operation and decision-making processes. Figure 1.1 summarizes the key technologies
used for performing GBFs, defined as tasks common across all firms, grouped into man-
ual, basic, and advanced technologies.? The novel FAT dataset allows us to distinguish
among a digital technology available at a firm, the purpose for which a business func-
tion is used, and the intensity of such use, based on the most frequent method used to
perform a task. This unique feature of the data makes it possible to estimate the various
stages of digitalization among African firms. The following sections rely on the FAT
dataset, except the “Low Digital Use among Microbusinesses and Informal Businesses”
section, which is based on the RIA dataset.*

Measuring Incomplete Digitalization

African firms have advanced significantly in the adoption of digital enablers, especially
mobile phones, but they still lag in the adoption of computers with an internet
connection. Most firms in the sample have some sort of digital enabler—mobile phones,
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computer, or internet connectivity. Many of these firms have not adopted computers
with an internet connection, which are important enablers for the use of more advanced
technologies, such as enterprise resource planning (ERP) or customer relationship
management (CRM) software systems. In addition to this uptake gap, a large share of
firms that have already accessed digital enablers are not adopting digital technologies
or intensively using them as the most frequent technology to perform productive tasks,
a phenomenon defined in this book as incomplete digitalization.

This chapter provides new measures of incomplete digitalization along two
dimensions beyond having no access to digital technologies (no digitalization):
adoption (across specific business functions) and intensive use for productive pur-
poses (among technologies adopted in specific functions). As a prerequisite, firms
must have access to digital infrastructure and must use a digital enabler in the form
of a digital device such as a mobile phone or computer, or have connectivity to the
internet. Firms that do not take up one or more digital enablers are characterized as
not having any degree of digitalization. Digitally enabled firms that are not adopting
digital technologies for a productive purpose, such as using computers with standard
software (for example, spreadsheet software) or ERP systems for administrative tasks
(for example, accounting), are characterized by a first level of incomplete digitaliza-
tion—namely, having an adoption gap. In addition, firms that have already adopted
these technologies to perform specific business functions may not use them as the
most frequent technology to perform these tasks and thus have an intensive-use gap.
These differences can lead to variation in the levels of digital sophistication and the
specific productive purpose for which the technology is being used. Figure 1.2 sum-
marizes the level of incomplete digitalization among African firms across GBFs and
across these different dimensions.

Most formal firms with five or more workers are digitally enabled, but there is large
variation across types of firms. On average, 86 percent of African firms covered by the
FAT survey have access to one or more digital enablers (mobile phones, computers,
or internet). Only 52 percent have access to computers with an internet connection,
which would allow the use of more advanced digital technologies for business func-
tions. The other 34 percent tend to rely only on mobile phones, a more common char-
acteristic among small businesses. Fourteen percent of firms are not digitalized at all, a
feature that is more common among smaller firms and those in low-income countries
or regions outside the capital cities.

About 60 percent of African firms in the sample face some level of incomplete digitali-
zation. Twenty-three percent do not make productive use of digital technologies despite
having digital enablers, and 39 percent do not intensively use their most advanced digi-
tal technologies they have already adopted to perform specific business functions.> This
means that 2 in 3 firms adopting any digital technologies for productive purposes do not
use their most sophisticated technology intensively, relying instead on manual or basic
digital technologies. Regarding advanced digital technologies, 37 percent of firms adopt
them for a certain GBE, but only 11 percent use them intensively. The lack of intensive
use of advanced digital technologies, among businesses that have adopted them, shows
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FIGURE 1.2

Degrees of Incomplete Digitalization

Access Productive use of digital technologies

Adoption of

digital enablers .
Adoption of

digital technologies

No enablers 14% . . -
in business functions

86%
Intensive use of
digital technologies
in business functions

No adoption 23%
Basic 34%

63%

Basic 26%

No intensive use 39%

Share of firms (%)

Advanced 52%

Advanced 37% Basic 13% 24%

Advanced 11%

Sources: World Bank, Firm-level Adoption of Technology survey data; Cirera et al. (2024).

Note: The left bar classifies adoption of enablers, namely the percentage of African firms with access
to at least one digital enabler (mobile phone, computer, or internet). Computers with internet con-
nection are classified as advanced enablers. The middle bar shows the average share of firms with
digital enablers that adopt digital technologies across GBFs. Basic digital technologies refer to gen-
eral applications (e.g., standard software, email). Advanced digital technologies refer to integrated
systems or specialized software designed to perform specific functions (e.g., enterprise resource
planning). The right bar shows the average share of firms that intensively use their most sophisticated
digital technologies across GBFs. “No intensive use” estimates include 6 percent of firms that adopt
advanced digital technologies but intensively use basic digital. GBFs = general business functions.

that solutions for the region need to go beyond addressing barriers to adoption and help
to facilitate their usage.

Completing digitalization is associated with higher levels of firm productiv-
ity. Firms with higher levels of advanced and intensive use of digital technologies
have higher levels of productivity even after controlling for size, sector, and location
differences. Figure 1.3 shows a gradual increase in productivity levels among African
firms associated with the use of digital technologies for business administration, from
no access to digital enablers, to intensive use of advanced digital technologies. This
association does not necessarily mean that increasing the use of digital technologies
would increase productivity—the figure does not infer a causal relationship—but pre-
vious studies have shown that improving access to digitalization can lead to higher
levels of productivity.®
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FIGURE 1.3

Completing Digitalization and Productivity
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Note: Estimated levels of a linear regression correlating labor productivity (measured as standard
deviations from the country mean) with firms’ size, sector, location, and the different levels of digita-
lization in business administration.

Africa is a diverse region with important variation in digitalization of firms across
countries. Figure 1.4 summarizes some of these differences by displaying countries in
the FAT sample in two groups. Group 1 (Burkina Faso, Ethiopia, and Malawi) consists
of countries with lower income levels and larger digital gaps. Group 2 (Ghana, Kenya,
and Senegal) has middle-income countries and is more advanced in digitalization by
several measures (for example, infrastructure, share of the population with internet,
concentration of tech start-ups). In addition, representative data from Viet Nam and the
Republic of Korea are used as benchmarks.

The results highlight three key findings:

+ For lower-income countries, lack of access to digital enablers is still an important
challenge for digitalization, in particular access to the internet. In middle-income
countries, connectivity is widespread across firms, but there are still regional dispari-
ties in regions outside of capitals.
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FIGURE 1.4

Degrees of Incomplete Digitalization, by Country Group

a. Group 1 (Burkina Faso, Ethiopia, Malawi) b. Group 2 (Ghana, Kenya, Senegal)
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Note: In each panel, the left bar classifies adoption of enablers, namely the percentage of firms with
access to at least one digital enabler. The middle bar shows the percentage of firms with digital
enablers that do not adopt digital technologies, adopt basic digital technologies, or adopt advanced
digital technologies to perform GBFs. The right bar shows the percentage of firms that do not inten-
sively use digital technologies, intensively use basic digital technologies, or intensively use advanced
digital technologies to perform GBFs, among those that already adopt digital technologies to per-
form these functions. Firms that adopt an advanced digital technology but use basic digital as their
most widely used technology are classified under no intensive use. Estimates in the middle and right-
hand bars represent averages across GBFs. Representative data from Viet Nam and the Republic of
Korea are included in panels c and d, respectively, as benchmarks. GBFs = general business functions.
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+ In Africa, firms that are digitally enabled are less likely to adopt a digital technology in
a GBF relative to Viet Nam. Although this is true for both groups of countries, firms in
group 2 tend to adopt more advanced digital technologies than those in group 1.

+ Converting the adoption of digital technologies into intensive use of them is a key
challenge across all countries.

Thirty-six percent of all firms in group 1 and 40 percent of all firms in group 2 do not
intensively use the most sophisticated digital technologies at their disposal, on average,
across business functions. This challenge is also present in countries such as Viet Nam,
and it is a contrast to the digitalization story of Korea, where most firms that adopt a
digital technology use it intensively. Yet, the lack of adoption or intensive use of digital
technology should not be an objective per se but rather a decision driven by the gains
expected by the firm, such as profitability. Chapter 3 provides a broader discussion of
barriers to digital adoption.

The World Bank report Digital Africa: Technological Transformation for Jobs (Begazo,
Blimpo, and Dutz 2023) emphasizes the variation of digitalization across countries, but
there is also sizable variation within countries (refer to figure 1.4), and even greater
variation in technology sophistication within firms, as highlighted by Cirera, Comin,
and Cruz (2024). Therefore, this chapter focuses on the average patterns across firms
to highlight some key findings that are consistent within and outside Africa. Some
common patterns across firms’ characteristics suggest that detailed information on
firm demographics (for example, the number of firms by size and formal status) can be
informative as to the prospects of digitalization, and are further explored in chapter 2.
The next sections of this chapter describe in detail the magnitude of incomplete
digitalization across different dimensions among African firms.

Three Layers of Digital Gaps across Firms

The three layers of digital gaps across firms include the uptake gap for digital enablers,
incomplete digitalization through adoption gaps, and incomplete digitalization through
intensive-use gaps. This section provides more detailed measures across these dimensions.

Digital Enablers: The Uptake Gap regarding Devices
and Connectivity

Mobile phone adoption is widespread across African firms, but there is large variation in
adoption of other devices and connectivity, depending on firms’ size, sector, and location.
Firms located outside major urban areas, smaller firms, and agricultural-sector firms have
lower levels of adoption of digital enablers (refer to figure 1.5). Such variation can partly
be explained by the role of technology across different business models. For example, for
many service-sector firms, smartphones and computers are their main way of connect-
ing with their clients and providing services. For agricultural firms, digital enablers might
mean a higher level of access to information, but they are still able to offer their products
in the absence of those enablers.
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FIGURE 1.5

Percentage of Firms Adopting Digital Enablers
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Source: World Bank, Firm-level Adoption of Technology survey data; Cirera et al. (2024).

Despite recent progress in the availability of digital infrastructure and widespread
adoption of mobile phones, African firms lag in their uptake of digital enablers such as
computers or internet. Figure 1.6 shows that this uptake gap persists for firms in Africa
compared with other regions (including Latin America, Asia, and Europe), controlling
for income differences, which points to barriers to digitalization beyond the region’s
stage of development.
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FIGURE 1.6

African Firms’ Mobile Phone, Computer, and Internet Uptake Gap
as Compared to Other Regions
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Note: Estimated margins of a dummy variable for African countries in a linear regression controlling
for size, sector, and income differences. Countries outside of Africa include Bangladesh, Brazil, Chile,
Georgia, India, Poland, and Viet Nam.

Uptake of digital devices and connectivity is a prerequisite for digitalization. The gap
in the uptake of different digital enablers in Africa exists even across groups of firms
that tend to have higher access to digital infrastructure, such as large firms, service-
sector firms, and firms located in capital cities. Results show that even after controlling
for income, African firms tend to lag in the usage of computers and internet relative to
similar firms in other global regions. These same gaps are larger for firms in agriculture,
small firms, and firms outside of major cities, underscoring how the traditional digital
uptake divide in Africa is larger and is not solely explained by differences in income
across countries.

Incomplete Digitalization through Adoption Gaps for
Productive Use

Digitalization goes beyond the adoption of digital enablers. African firms exhibit low
levels of productive use of digital technologies in most GBFs, with the exception of digi-
tal payments. For most GBFs, adoption of advanced digital technologies has been low
among firms with five or more workers (refer to figure 1.7). Manual processes are the
typical technology used by African firms for most business functions.



MAKING FULL USE OF DIGITALIZATION 21

FIGURE 1.7

Adoption of Digital Technologies Varies across Business Functions
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Firms’ adoption of digital enablers does not automatically translate into produc-
tive use for business purposes to perform specific tasks that could rely on digital tools.
These tasks, such as business administration or planning, are information intensive and
could benefit from various applications of digital technologies, from basic spreadsheet
files for accounting all the way to more automated systems, such as ERP. Indeed, when
looking at the average across GBFs, between 30 percent and 48 percent of firms do not
adopt any digital technology to perform a specific GBE. A large share of those already
have access to computers and internet.

Despite significant variation across firms linked to characteristics including size,
sector, and region, only in payment methods and among large firms does adoption of
advanced digital technologies exceed 50 percent. Digital payments are widespread even
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in groups less inclined to digitalize, such as small or agricultural firms and firms outside
capital cities. At the same time, half of medium-size firms and 20 percent of large firms
still rely on manual or basic digital technologies to perform business administration
tasks.

Differences across size, sector, or location might reflect differences in the net
benefits of digitalization by different types of firms. However, African firms have
lower adoption of advanced digital technologies for almost all GBFs than do similar
firms outside the region, particularly for business administration. These results
hold after controlling for income levels or focusing only on firms with access to
computers. This first level of incomplete digitalization suggests adoption barriers
specific to Africa, such as the costs of technology that are assessed in the next
chapters. The adoption gap is more concentrated in internal business functions,
with business administration standing out for having the largest gap. More
important, these are functions that usually require further investments to use
integrated digital technologies, and their use is less dependent on economies of
network (for example, customers and suppliers also need to use the technology for
interactions). The adoption and use gaps are also larger outside capital cities and in
small and medium-size enterprises.

Incomplete Digitalization through Intensive-Use Gaps

Low uptake of enabling technologies and low adoption of digital technologies for
productive use within firms are only part of the digitalization challenge in Africa. This
section presents evidence of African firms’ lack of intensive use of available digital
technologies in their day-to-day operations. Although many firms have adopted
digital payment technologies and about one-third have adopted advanced digital
technologies for business administration, intensive use of such digital technologies
is very low even in large firms (refer to figure 1.8). For most GBFs, the majority of
firms in Africa still rely on manual processes, including for payment methods, for
which cash and checks are the most frequently reported. For sales, as well as for
customer relationships for marketing and product development purposes, the use
of manual methods—that is, those that involve face-to-face interactions, without
any use of digital technologies—is also predominant. These functions (payments,
sales, and marketing) each involve direct interaction with individuals and other
businesses that are external to the firm, such as customers and suppliers, requiring
their adoption for intensive use. For these external-to-firm functions, the gap
between use and intensive use is larger than for those functions that are internal to
the firm, such as administration and planning.

Even in large firms, cases of incomplete digitalization are widespread. Between
40 percent and 55 percent of large firms that have adopted advanced digital technologies
for business administration, production planning, sourcing, or marketing use manual
or basic digital technologies intensively in their day-to-day operations rather than the
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FIGURE 1.8
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advanced digital technologies at their disposal. These gaps are even larger in other types
of firms and are widespread in sales and payment methods (refer to figure 1.9, panel a).

In summary, 2 out of 3 firms that have adopted advanced digital technologies for
internal business functions do not use them intensively in their day-to-day operations,”
instead using analog or basic digital technologies. On average, firms tend to adopt
basic digital technologies but still rely mostly on manual procedures when consider-
ing the most frequently (or intensively) used digital technologies to perform GBFs
(refer to figure 1.9, panel a). In contrast to external business functions, which depend
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FIGURE 1.9

Incomplete Digitalization in Productive Use of Advanced Digital
Technologies

a. Level of digitalization by GBF b. Percent of firms not intensively using

) . ) advanced digital technology already adopted
Business administration

80~
2 69
61
60
Payment 1 Planning
-
c
8 40
5 32
o
20 A
Sales Sourcing
0
Business Production or  Sourcing and
Marketing administration service operation procurement
= Max Most pla_nn'ng )
General business functions
c. Years since adoption of digital technology
for business administration
10 1
~\ 8 T
3\3
> 67
o
2 4
a
2 -
o T T 1

5 10 15
Years since adoption of digital technology
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Note: Panel a shows the average digitalization index by GBF. The index takes a value of 2 if the
technology used is a sophisticated digital one, 1 if it is basic, and O if it is manual. Panel b shows
the share of firms that do not use the sophisticated digital technology intensively, conditionally on
having adopted it. Panel ¢ shows the distribution of the number of years of adoption of a sophisti-
cated digital technology for firms with incomplete digitalization. GBF = general business function;
max = maximum level of sophistication of the technologies adopted; most = level of sophistication of
the most intensively (frequently) used technology.

further on interaction with customers,® the intensive use of digital technologies in
internal functions (for example, business administration and planning) relies more on
management decisions. These functions also show a large share of firms not intensively
using advanced digital technologies already adopted to perform these tasks (refer to
figure 1.9, panel b). These cases of incomplete digitalization are not driven by firms
having recently switched to using digital technologies. On average, these firms have had
advanced technologies at their disposal for more than eight years yet still rely inten-
sively on less advanced technologies (refer to figure 1.9, panel c).
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Digital Payments as Entry and End Points

The digital divide across firms is less evident in the use of digital payments, an important
entry point of digitalization in Africa. Half of the firms with low levels of digitalization
have implemented digital payment methods.” After assigning firms (by using cluster
analysis) to digitalized (leading) or low-digitalization (laggard) groups, the data show
that larger gaps between leading and laggard firms are associated with functions that are
internal to the firm, namely, business administration and planning (refer to figure 1.10).

Although the typical entry point to more advanced digitalization is through digital
payments, only a small share of firms in Africa progress to using a second digital tech-
nology in other business functions. In many African firms, digitalization seems to start
and end with digital payments (refer to figure 1.11). Most firms that adopt advanced dig-
ital technologies for payments do not adopt a second digital technology. Outside Africa,
more firms tend to proceed to implementing more advanced digital technologies for

FIGURE 1.10

Digitalization Classification by Adoption of Advanced Digital
Technologies in Each GBF
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Source: World Bank, Firm-level Adoption of Technology survey data; Cirera et al. (2024).

Note: Classification of firms into low-digitalization or digitalized groups is the result of a k-means
cluster analysis across firms. The cluster analysis groups firms on the basis of the similarity of selected
indicators. In this case, the digitalization status in each GBF is used. The optimal number of clusters
was two. The figure shows the percentage of firms that use advanced digital technologies by GBF
and group. GBF = general business function.
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FIGURE 1.11

Digital Payments as the Entry and End Points for Digitalization
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business administration or online sales channels after starting using digital payments.
The typical firm outside the region also starts using more advanced digital tools for
business administration earlier in its life cycle.

Patterns of digitalization are consistent along firm size, with large firms being more
likely to adopt and intensively use more advanced technologies. Large firms tend to be
earlier adopters of digital technology for several reasons, including economies of scale,
allowing them to make more investments, and having a larger expected value because of
their greater specialization of workers compared with small firms. Yet, there is a smaller
gap between small and large firms in adoption of digital payments (refer to figure 1.12)
and in intensive use (refer to figure 1.13).

FIGURE 1.12

Use of Digital Technologies by Business Function across Size
Groups in African Businesses
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FIGURE 1.13

Intensive Use of Digital Technologies by Business Function across
Size Groups in African Businesses
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Although most firms adopt digital technologies for payments and business adminis-
tration once they attain a certain size, this is not the case for other business functions.
Between 25 percent and 50 percent of African firms with more than 100 employees
do not adopt any advanced digital technology for production planning, sourcing and
procurement, marketing, or sales (refer to figure 1.12). Digital payment constitutes an
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atypical case of leapfrogging, where even smaller firms jump from manual to advanced
digital technologies, skipping the adoption of intermediary (basic) digital technologies,
which can be explained by significant reductions in cost of adoption. Yet, we observe
that this does not translate into broader diffusion of digital technologies in other func-
tions across similar-size groups.

Low Digital Use among Microbusinesses and
Informal Businesses

To understand the full context of digitalization by firms in Africa, it is important to
recognize digitalization patterns in informal and microbusinesses (those with fewer
than five workers). About 70 percent of Africa’s labor force is employed by microbusi-
nesses (including self-employment activities). In Sub-Saharan Africa alone, this rep-
resents about 400 million workers, which reinforces the importance of understanding
this group of firms in Africa. Although microbusinesses will generally have less need to
digitalize across all business functions—for example, there is less information and fewer
workers to manage within the firm—digital technologies provide them with opportuni-
ties to obtain information, learn skills to increase productivity, connect with suppliers
and customers, and expand markets.

Lower levels of digitalization are more prevalent among microbusinesses in Africa.
Fewer than 20 percent of microbusinesses report having a working internet connec-
tion through enabling devices such as mobile phone or computer (refer to figure 1.14,
panel a). Advanced digital technologies are largely absent, except for digital payments.
When these firms adopt digital technologies for productive use, they tend to choose
basic applications such as spreadsheet, email, or social media largely enabled through
smartphones. Low levels of digitalization in other business functions are consis-
tent across both own-account and employer business units (those with at least one
employee). Box 1.1 explores the urban—rural divide in access to and adoption of digi-
tal technologies.

Despite low levels of digitalization among microbusinesses, some similari-
ties emerge among formal firms with five or more workers, including the use of
advanced digital payments. Digital payment is also the most common entry point,
with 31 percent of microbusinesses using advanced digital technologies (refer to
figure 1.14, panel b).

Evidence of incomplete digitalization in terms of the adoption and productive use
gap is also present in informal firms. Of the few informal and microbusinesses that
do use computers, a sizable share still perform accounting and operation planning
tasks manually (refer to figure 1.14, panel c). Around 2 in 3 informal and micro-
businesses that have access to digital enablers such as mobile phones or internet
still rely mostly on manual processes. This usage gap may be limiting these firms’
growth as well as their potential transition into the formal market.
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FIGURE 1.14

Adoption of Digital Technologies in GBFs by Informal and
Microbusinesses
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BOX 1.1

The Digital Gap among Rural Microbusinesses

Despite progress over the vyears, the use of information and
communication technology (ICT)-enabling tools and digital services
remains limited in rural Africa. Although the rural-urban divide in the
use of enablers by microbusinesses is relatively small for any type of
mobile phone (79 percent versus 84 percent), the gaps are larger for
the use of smartphones (28 percent versus 43 percent), computers
(3 percent versus 7 percent), and the internet (12 percent versus
23 percent) (refer to figure B1.1.1, panel a). A significant rural-urban
gap also exists in the use of digital technologies for business functions.

FIGURE B1.1.1

Use of Digital Enablers and Digital Technologies by African
Microbusinesses
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continued

31



32 DIGITAL OPPORTUNITIES IN AFRICAN BUSINESSES

BOX 1.1 (Continued)

Relative to microbusinesses in rural areas, those in urban areas are
29 percent more likely to use digital technologies for payments,
57 percent more likely to use them for accounting, and 35 percent
more likely to use them for marketing (refer to figure B1.1.1, panel b).2
Other studies also show that smallholders in rural Africa either do not
use available digital solutions or use them minimally (Abdulai et al.,,
2023; GFAR 2023).

Despite lower use of digitally enabled services among rural communi-
ties in Africa, evidence shows that adoption of agricultural technol-
ogy by agricultural households improves economic outcomes. For
example, deploying digital technology in agriculture has a positive
impact on inputs and yields and helps lower transaction and rental
costs for tractors. Similarly, mobile money has a positive impact in
areas including inputs use, profits, and commercial orientation, and
digitally enabled output market information helps farmers both in the
prices they receive and in their commercial orientation. Meanwhile,
digital trading platforms help them increase trade volumes and sales
revenue (Arouna et al., 2020; Daum et al., 2021; Fabregas, Kremer, and
Schilbach 2019; Falcao Bergquist and Mclntosh 2021; Kikulwe, Fischer,
and Qaim 2014; Riley 2018; Suri, Bharadwaj, and Jack 2021), reinforc-
ing the importance of enabling further digitalization among microbusi-
nesses in rural areas.

a. The data reported are unconditional averages. Rural-urban differences in conditional
averages (controlling for size, sector, and country) are statistically significant.

Digitalization of Sector-Specific Technologies

Businesses are more likely to connect with digital technologies for sector-specific
business functions in services rather than in agriculture and manufacturing. About
80 percent of the technologies used to perform GBFs are digital, according to the
World Bank’s FAT survey. This is because GBFs are typically intensive in the processing
of information to which digital technologies are well suited. Across sectors, digital
technologies are more prevalent in services such as retail, finance, and transport than in
agriculture and manufacturing activities. Although 60 percent of available technologies
for services are digital, that figure is only 30 percent or 40 percent for agriculture and
mining.*®
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Digital technologies in service-specific functions tend to be available at lower levels
of sophistication, which usually facilitates adoption. In agriculture and manufactur-
ing (production of goods), digital technologies tend to be embedded in frontier non-
digital technologies, such as GPS-enabled tractors for harvesting or drones used in
irrigation. Digital technologies in services are more similar to GBFs in this regard. In
services, most of the core functions tend to be more information intensive, enabling a
wider variety of digital technologies to perform each function. As in the case of GBFs,
basic digital technologies such as a computer with standard software can be widely
applied to perform many sector-specific tasks. Thus, African businesses operating in
service sectors—including accommodation, land transport, financial services, whole-
sale, and retail—tend to use digital technologies more intensively, with digitalization
being available and used at a lower level of technological sophistication than in agri-
cultural or manufacturing activities, for example, apparel and food processing (refer
to figure 1.15).

Use of digital technologies to perform sector-specific functions in agriculture and
food processing is relatively limited, with only a small share of firms in those sectors

FIGURE 1.15

Digital Diffusion across Large Firms in Africa, by Sector
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Note: Technology sophistication level measures how close the first digital technology (which signi-
fies less complexity) is to the frontier technology (which signifies higher complexity). A value of 5
means that the first digital technology is equal to the frontier technology in complexity, and a value
of 1 means that the first digital technology is further from the frontier (less complex). The analysis is
restricted to large firms to highlight adoption at the top of the distribution.
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FIGURE 1.16

Sector-Specific Digital Technologies Adopted in Agriculture and
Food Processing
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adopting them. Still, there are significant variations across business functions. In agri-
culture, for example, digitalization is more prevalent for weed monitoring and control.
In food processing, digital technologies tend to be more frequently adopted for input
testing. In both cases, these technologies are more prevalent among large firms (refer
to figure 1.16).

Most African agricultural and manufacturing firms are significantly far from the
technology frontier—meaning they are not using the most complex digital technologies
(Cirera, Cruz, and Reyes 2024). The low prevalence of digital adoption in these sectors
suggests that most of these firms are not adopting frontier technologies, but it does not
indicate where an average firm stands in terms of technology sophistication in these
countries.

Service-sector firms of all sizes are adopting digital technologies for their operations.
The lower costs of adoption and the closeness between digital technologies and the busi-
ness model for service-sector firms make them more likely to adopt digital technologies
(refer to figure 1.17). Business functions such as maintaining inventory records, point-of-
sale systems, and connecting with customers are some of the digital technologies most
associated with retail.

As with what is observed in GBFs, a large share of firms that adopt sector-specific
technologies do not use them intensively. This aspect is marked in manufacturing and
services firms. These sectors tend to use multiple technologies, and their intensive use
requires multiple workers and processes to be in place. In retail, for example, about
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FIGURE 1.17

Sector-Specific Digital Technologies Adopted in Services
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82 percent of firms that adopted digital enablers do not use digital technologies to
perform tasks related to inventory. Similarly, about 68 percent of food processing
firms do not use digital technologies for input testing, and 55 percent of firms in
accommodation do not use their point-of-sale system intensively.

Summing Up

Despite recent advances in infrastructure and uptake of digital enablers, several
opportunities to increase digitalization in firms remain. A large share of firms with
access to mobile phones, computers, or internet are still manually performing
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productive tasks that could benefit from digitalization. Among those firms, many
are not using these advanced technologies intensively as the most frequent way to
perform productive tasks, even if they are at their disposal. The adoption of advanced
digital payments across businesses is remarkable. Learning from the leapfrogging
case in digital payments could be a guide to developing simple and low-cost solutions
for firms to adopt advanced digital technologies for other business functions.

Informal microbusinesses still make up the majority of firms in the region. Digital
technologies, including new user-friendly applications of artificial intelligence, can
provide new opportunities to obtain information, acquire skills, and expand markets.
Nevertheless, the digitalization levels of these microbusinesses are low in all dimen-
sions. Most microbusinesses still lag in access to computers and internet. The urban—
rural divide highlights disparities that need to be addressed.

Notes

1. This chapter is based on new evidence from two background papers (Atiyas et al., 2024; Cirera
et al., 2024). Firm-level incomplete digitalization findings in this chapter are based on firms with
five or more workers covered in the World Bank’s Firm-level Adoption of Technology (FAT) sur-
vey, except for those in the “Low Digital Use among Microbusinesses and Informal Businesses”
section and box 1.1 that explicitly focus on microbusinesses, which use the Research ICT Africa
(RIA) dataset. For more information on the FAT and RIA surveys, see appendix A.

2. For more information, see Cirera, Comin, and Cruz (2024).

3. The World Bank’s FAT dataset covers more than 60 business functions and 300 technologies,
including those that are sector specific. The rank of sophistication was designed in collaboration
with more than 50 sector experts. For more details, see appendix A.

4. As part of the collaboration between RIA and the World Bank on a new wave of data collection in
2022-23, the questionnaire was preharmonized with some questions and technologies included
in the World Bank’s FAT survey.

5. Among firms grouped as “no intensive use,” an average of 6 percent adopt both basic and advanced
digital technologies but use only basic digital technology intensively.

6. Arouna et al. (2020) show a positive effect of digital technologies on agriculture yields. Gal et al.
(2019) find that a 10-percentage-point increase in the adoption of digital technologies such as
ERP, CRM, or cloud computing is associated with increases in firms’ productivity between
0.8 percent and 1.9 percent per year. Further discussion on this topic is covered in chapter 5.

7. Refers to GBFs that tend to involve processes within the firm: business administration, produc-
tion planning, and sourcing.

8. Refers to GBFs that tend to involve processes outside the firm: marketing, sales, and payment
methods.

9. A cluster analysis was performed to group firms on the basis of their digitalization patterns. The
optimal number of groups was two. Figure 1.10 shows each group, where digitalized firms are
defined as those clustered in the second group.

10. See Cirera, Comin, and Cruz (2022) for a more detailed discussion on the prevalence of digital
technologies by business functions.
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CHAPTER 2

Economywide Effects
of Digitalization

Marcio Cruz, Edgar Salgado, and Trang Thu Tran

Key Messages

+ The arrival of high-speed internet in Africa has led to sizable gains in employment, pro-
ductivity, and economic growth. Existing evidence suggests that this stems from various
channels, including higher entry of domestic and foreign firms as well as productivity
improvements within existing firms. New evidence in this chapter points to the adop-
tion of digital technologies in general functions, such as business administration, as a
driver of firm-level productivity gains from better access to internet. Additional gains
may be expected once digital technologies are used more intensively.

« About 600,000 firms in Africa (among the estimated 2 million formal firms with five or
more workers across the continent) can potentially benefit from fuller use of digitaliza-
tion by investing in basic or advanced digital technologies. The potential is especially
strong for small and medium-size enterprises. Moreover, of the almost half-million for-
mal firms estimated to have adopted advanced digital technologies without using them
intensively, about 10 percent are likely to become intensive users. Additionally, among
204 million microbusinesses (those with fewer than five workers), as many as 40 million
(20 percent) could upgrade to some digital technologies. These estimates are based on
firms having characteristics similar to those already adopting these digital technologies.

+ The prevalence of employment in micro- or informal businesses underscores the need
to adapt and shape technologies for the local productive needs of these businesses and
for new entrants. Currently, 7 in 10 African workers are self-employed, operating own-
account businesses relying largely on manual technologies.! Moreover, it is important to
ensure that the prevailing business environment facilitates the reallocation of workers
to larger, more digitally enabled and growing firms, because such firms play a dispro-
portional role in pairing workers with more advanced technologies, thereby boosting
productivity, output, and jobs.
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Introduction

This chapter assesses the potential economywide impact of digitalization and the mar-
ket prospects for digital upgrade. It documents evidence of the impact of digitalization
and takes stock of country-specific findings in Africa, with a focus on entrepreneurship,
productivity, and jobs. It also discusses the scope for further impacts in the context of
regional trends such as increased market integration and improvements in digital infra-
structure, which could facilitate digital adoption among firms that are relatively similar
to those already adopting these technologies. The aim is to show the implications for
firms and workers in the continent.
This chapter addresses the following questions:

» How does digitalization affect productivity and jobs?
+ What is the potential market for digital upgrading among businesses in Africa?
+ How many workers might benefit from digital upgrades by firms across the continent?

The analysis builds on a summary of evidence on the impact of digitalization and new
estimates of the market prospects for digital upgrade among firms in Africa. First, it
provides a brief review of the literature along with new evidence of the channels through
which firms benefit from improvements in digital infrastructure to upgrade and grow.
Second, the market prospect analysis is based on a background study for this book esti-
mating the number of firms with various characteristics and patterns of digitalization
(described in chapter 1), combined with statistical modeling to estimate the probability
of digital upgrade across firms for all countries in the region. Third, the implications for
workers of digital upgrading of firms also build on simple scenario analyses based on the
number of workers associated with firms of different types.

Economic Impact of Digitalization:
What Are the Channels?

The potential economic benefits of greater digitalization in Africa emerge through
different channels within and across firms using the technologies. Economic growth,
poverty reduction, and boosted shared prosperity in developing and emerging markets
rely on increasing the number and quality of jobs through new firm entry and expan-
sion, productivity gains, and sustained higher profits. Because digitalization reduces
various economic costs, it affects how firms process information, organize production,
and access markets.? Evidence suggests that digital technologies can improve business
practices and encourage innovation.? Addressing the constraints on digitalization in
African economies can expand demand for new and existing products, allow small
and medium-size enterprises to enter existing and new markets, reduce the cost of
production and trading, and further integrate into global value chains (Banga and te
Velde 2018).
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Digital Upgrading and Firm Productivity

Access to digital enablers and adoption and intensive use of digital technologies are
associated with firm-level productivity gains in developing countries. Evidence from
the World Bank’s Firm-level Adoption of Technology (FAT) survey further suggests
that more productive regions have a larger number of firms intensively using more
advanced digital technologies (figure 2.1). It also suggests that differences in technol-
ogy sophistication account for 31 percent of cross-establishment dispersion in pro-
ductivity (Cirera, Comin, and Cruz 2024a). Adoption of simple technologies such as
website and email is associated with modest improvements in manufacturing produc-
tivity and significant increases in both employment and fixed assets in 82 developing
countries (Cusolito, Lederman, and Pena 2020). New evidence for Senegal suggests
that the adoption of technologies for general business functions may underlie this
internet-enabled productivity gain (box 2.1). The effect seems to be present among

FIGURE 2.1

Firm-Level Digitalization Is Associated with Higher Productivity
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Note: Regional firm productivity is the average value added per worker in each subnational region,
controlling for sectoral differences, and adjusted by purchasing power parity. The digital index
reflects the average use of digital technology across six general business functions: administration,
planning, sourcing, marketing, sales, and payments. It refers to the most frequently used technology
to perform each of these tasks. It takes the value of 2 if the technology used is advanced digital, 1 if
it is basic digital, and O if it is manual.
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BOX 2.1

How Does Digitalization Occur in the Firm When Internet
Access Improves?

Several studies find that internet connectivity can make firms, workers,
and other input factors in developing economies more productive. Yet,
to understand how this mechanism works and the potential spillover
effects throughout the economy, it is critical to study how improve-
ments in digital infrastructure, which facilitate access to high-speed
internet, change the way firms perform specific tasks.

What specific business functions within firms benefit most from
improvements in digital infrastructure? To help answer this question,
an ongoing study (Berkes et al., forthcoming) combines information
on the GPS location of the firms that participated in the World Bank’s
Firm-level Adoption of Technology survey in Senegal with the loca-
tion of the node of the Senegalese internet backbone. It then explores
the contribution of digital infrastructure to the adoption of technolo-
gies through the effects of proximity to the nodes, which translates
into having access to better-quality internet service, improved by the
arrival of submarine internet cables in 2011. The key findings are the
following:

First, new evidence for Senegal shows that improving internet access
significantly increases the likelihood of technology adoption, with pos-
itive effects on productivity. On average, doubling the distance from
an access node to internet reduces the likelihood of having an inter-
net connection by 5 percentage points. This effect is about 10 percent
of the sample mean (0.47) and hence economically relevant. When
restricting the sample to firms established for more than 10 years—or
before the rollout of improvements on submarine cables in Senegal—
the results are even stronger, with high-speed internet connections
increasing by about 40 percent. Both formal and informal firms made
significant productivity gains.

Second, internet access increases the sophistication of digital tech-
nology in firms. However, in line with the incomplete digitaliza-
tion pattern described in chapter 1, this happens through selected
business functions, and only a subset of firms end up using these

continued
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BOX 2.1 (Continued)

technologies intensively. Better access to internet explains adoption
of more advanced technologies for general business functions, but
not the adoption of technologies for sector-specific business func-
tions. Moreover, the increase in intensive use of these technologies is
driven by a subsample of formal and older firms.

even the smallest firms. Digital technologies such as smartphones and inventory con-
trol or point-of-sale software may foster labor productivity, sales, and employment
among microbusinesses in Senegal (Atiyas and Dutz 2021).

Effect of Digitalization on Entrepreneurship and
Foreign Direct Investment

Beyond its impact on incumbent enterprises, improved access to digital
technologies can affect aggregate productivity and employment through its
effects on business entry. Better internet access can increase demand for digital
services and lower entry cost, which may in turn increase the expected returns
from entry for both local and foreign firms. High-speed internet has triggered
an increase in entrepreneurship and greenfield foreign direct investment (FDI)
in Africa, particularly in services (figure 2.2). The arrival of fast internet is asso-
ciated with an increase in net entry of formal firms in South Africa (Hjort and
Poulsen 2019) and an increase in the rate at which households transition to operat-
ing a nonfarm business in the Africa region, with the strongest effects in services
(Houngbonon, Mensah, and Traore 2022). Similarly, high-speed internet stimulated
EDI, with benefits concentrated in finance, technology, health, and retail (Mensah
and Traore 2023).

Spillover and Distributional Effects of Digitalization

Firms’ use of digital technologies also appears to help other firms, other markets, and
their workers. Early adopters can reduce experimental costs for later adopters. As a
result, individual firms’ decisions to generate or adopt technologies benefit other firms
in the same location or customers down the supply chain (McElheran et al., 2023). Even
for informal firms with lower levels of technology use, proximity to formal firms may
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FIGURE 2.2

Arrival of Fast Internet Improves Firm Entry and Greenfield FDI
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Note: Results on the impact of the availability of high-speed internet summarized from Houngbonon,
Mensah, and Traore (2022) (Living Standards Measurement Study-Integrated Surveys on Agriculture)
for firm entry (panel a) and from Mensah and Traore (2023) (fDi Markets data on greenfield FDI
projects) for FDI entry (panel b). Both studies exploit the staggered arrival of submarine internet
cables to the coast of Africa and the subsequent rollout of terrestrial fiber networks across the
continent. FDI = foreign direct investment.

*Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level.

spur digital adoption among them (refer to box 2.2). Moreover, digitalization can pro-
mote entry of informal firms into the formal sector. Improved access to finance through
financial technology solutions, for example, may tilt the benefits of formalization to
outweigh the costs from increased transparency and regulation (Bussolo et al., 2023;
Klapper, Miller, and Hess 2019).

To the extent that digital technologies can raise the productivity and income of work-
ers, these spillover benefits will not be fully captured by firm investments. Evidence
across countries at different income levels shows that broadband access not only is
associated with higher firm productivity but also increases workers’ wages on average
(Almeida, Corseuil, and Poole 2017; Chen 2021; Tian 2018). Results from the FAT sur-
vey also suggest that average wages are higher in firms that use more advanced digital
technologies, conditional on other firm characteristics.
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BOX 2.2

Digitalization Spillovers from Formal to Informal Firms

Jolevski et al. (2024) examine spillovers in the use of digital technol-
ogies from formal to informal businesses. Using a unique set of geo-
coded data from the 2019 World Bank Enterprise Surveys in Zambia,
the findings indicate that closer geographic proximity to formal firms
is associated with a significantly higher likelihood of digital adoption
by informal businesses. The finding holds for various types of digital
technologies (refer to figure B2.2.1). For most of the digital tech-
nologies under consideration, the technology spillover effect from
formal firms is greater for informal businesses with a highly educated
owner, a permanent location, and younger firm age.

FIGURE B2.2.1

Closer Proximity to Formal Firms Increases Digital Adoption among
Informal Firms
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Note: Estimates on the impact of distance from (the closest) formal firms on informal
firms’ likelihood of adopting different digital technologies. Results are conditional on
firm size, age, sector fixed effects, and owner characteristics.

*Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level.
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Moreover, fast internet appears to considerably increase employment in developing
countries (Hjort and Tian, forthcoming). The increase in employment does not appear
to be at the expense of less connected areas. Although the effect is higher for skilled
workers, it is also positive for those with only primary school education and tends to
lead to more job opportunities in services (Caldarola et al., 2023). Additional studies
have shown positive effects on economic growth (Calderon and Cantu 2021; Goldbeck
and Lindlacher 2023) and poverty reduction (Bahia et al., 2020; Masaki, Ochoa, and
Rodriguez-Castelan 2020).

Potential Effects of Digital Upgrading
in Africa

The interaction between firms’ technology adoption and their employment com-
position determines workers’ access to technology and, in turn, their productivity
and income. Gains from digitalization are ultimately the result of productive use of
these technologies by businesses and workers. To get a sense of how much potential
there is, it is important to estimate the size of the market in Africa. Recent work
by the International Finance Corporation suggests that Africa has about 244 million
businesses, broadly defined. Of these, a large majority are own-account businesses,
and 98 percent of these are informal (box 2.3, figure B2.3.2). Excluding own-account
activities but keeping microbusinesses that employ workers, Africa has approximately
12.7 million firms, with 2 million of those being formal businesses employing five or
more workers. This section uses estimates on firm and worker distribution across
African countries to build a scenario analysis of the potential implications of digital
upgrades across different type of businesses.

New Regional Trends May Speed Up the Diffusion of
Digital Technologies in Africa

New developments in the region may speed up digital diffusion, which, as discussed
further in chapter 3, has hitherto been hampered by high technology costs and other
factors such as uncertain returns on adoption. The increased capacity created by the
submarine cables can reduce the price of broadband internet (refer to further discus-
sion in chapter 4), which could in turn boost uptake in fixed broadband and other digital
solutions. Indeed, as discussed in box 2.1, results from Senegal show that proximity to
internet infrastructure increases digital adoption. Moreover, greater trade integration
from the African Continental Free Trade Area may reduce tariffs for digital goods and
further improve the net gains from more intensive use of digital technologies.*
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BOX 2.3

How Many Firms Are There in Africa?

Answering this deceptively simple question is harder than it seems for
two reasons: defining what constitutes a firm and limited data avail-
ability. Background research for this project provides a novel method-
ology that combines multiple data sources to estimate the number of
firms in Africa, considering their size and formal status.

Given the proliferation and relevance of informal businesses in Africa,
these estimates distinguish between own-account businesses (many
of which exist because their proprietors cannot find alternative
employment) and those that employ workers. The total number of
own-account businesses is disproportionately high in Africa, whereas
the number of firms with at least 20 workers (medium and large firms)
is disproportionately low (figure B2.3.1). Own-account businesses’
density (ratio of number of own-account businesses to working age
population) declines with gross domestic product per capita (panel a).
Conversely, the density of firms employing 20 or more workers is posi-
tively associated with economic development.

Data on registered firms are scarce in Africa, a challenge compounded
by the lack of harmonization across datasets. Countries generally differ
in the definition of a firm or the sectors covered by the establishment
census (a census focused on assessing businesses rather than individu-
als). To overcome this challenge, These estimates use as the starting
point harmonized data from the International Labour Organization on
the number of employers. Under the assumption that every employer
constitutes a firm, it then breaks this number down by size and for-
mal status, by combining data from the World Bank Enterprise Surveys
(WBES) and microdata from the few available establishment censuses
and surveys (censuses for Burkina Faso, Cameroon, Ghana, and Rwanda
and micro-, small, and medium-size enterprises survey for Kenya).
Combining this information with a statistical model that links the pro-
portion of micro-, small, medium-, and large-size firms to different
moments of the firm size distribution (mean and 25th, 50th, 75th, and
90th percentiles), the analysis predicts the size composition for every
country using adjusted firm size moments from WBES and comple-
mentary data sources. Because data from WBES are not representative
of the whole universe of firms in a country, the methodology adjusts

continued
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BOX 2.3 (Continued)

FIGURE B2.3.1
Correlation of Firm Density and GDP per Capita
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Note: Own-account businesses are individuals engaged in own-account activities with
no employees. GDP = gross domestic product. Firm density is measured by the total
number of firms per 1,000 working-age people in each country.

for differences in formal and informal distribution using representative
datasets from establishment censuses and surveys from Burkina Faso,
Cameroon, Ghana, Kenya, and Rwanda.

The result of this exercise is an estimate of the number of firms in each
African country, distinguished by size and formal status. This allows
the definition of a further subset of firms: those that are formal and
have at least five employees. This group is associated with better eco-
nomic outcomes where entrepreneurial activity booms.

continued
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BOX 2.3 (Continued)

FIGURE B2.3.2
Market Size: The Universe of Businesses in Africa
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Note: Own-account firms are individuals engaged in own-account activities with no
employees, as reported by the International Labour Organization. The density of firms
with different sizes results from the breakdown of total employers.

continued
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BOX 2.3 (Continued)

The estimates suggest that Africa has 12.7 million enterprises with
more than one employee (2.3 million with 5 or more workers) and
231 million own-account businesses for which the proprietor consti-
tutes the sole employee (refer to figure B2.3.2). Regarding labor, only
6.5 percent of workers are estimated to be employed by large firms
(100 or more workers), 9.5 percent by small and medium-size enter-
prises (5-100 workers), and 84 percent in microbusinesses, mostly
informal own-account businesses.

Moving Up the Digitalization Ladder:
Estimating Potential Demand

In view of these regional developments, which firms can be expected to move up
the digitalization ladder? This section provides a back-of-the-envelope calculation
focused on business administration, because its digitalization level can serve as
a better proxy than other functions for the overall technological sophistication of
firms.> Of 2.3 million formal firms with five or more workers in Africa, 1.3 million
are estimated to have adopted manual technologies, 728,000 to have adopted basic
technologies, and 575,000 to use advanced technologies for business administration
(map 2.1).6

To better understand the market potential for digital upgrade among businesses,
this chapter combines detailed measures of technology adoption in selected countries
with estimates of firm characteristics across Africa. More specifically, the analysis
relies on estimates of the number of firms by size, sector, and formal status in Africa
and evidence of digital adoption by firms from the FAT and Research ICT Africa
(RIA) surveys. The potential market for digital upgrade is estimated on the basis of
the probability of digital adoption according to firms’ characteristics across countries
(box 2.4).

Potential Market Size from New Adoption and
More Intensive Use of Digital Technologies

Of the 2 million formal firms in Africa, 23 percent—more than half a million firms—
stand to gain from digitalizing their business administration technologies. This estima-
tion is based on the characteristics they share with firms that have already adopted
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MAP 2.1

Current Market Size of Technology Adoption for Business
Administration

Thousands of businesses
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Source: Original calculations based on the methodology described in box 2.4.

Note: Estimates per country are calculated using the number of formal firms with at least five workers
multiplied by the average adoption by firm size (small, medium, and large) for two income groups, as
reported by the World Bank’s Firm-level Adoption of Technology survey.

digital technologies in business administration. As reported in figure 2.3, panel a,
520,000 firms are estimated to have the potential to move from using manual technolo-
gies to using basic digital technologies (83 percent are small firms). Similarly, 98,000
firms that are already users of basic technologies have the potential to use advanced
digital technologies (71 percent are small firms).

Digital upgrading does not automatically lead to intensive use of digital technolo-
gies. Of 575,000 firms already adopting advanced digital technologies for business
administration, we estimate that 23 percent use them intensively as the most frequent
technology to perform the task. This leaves about 444,000 that are using advanced tech-
nologies, but not intensively, as reported in figure 2.3, panel b. Using the methodology
outlined in box 2.4, we estimate that about 11 percent (47,000 firms) of these firms have
high potential to switch from nonintensive to intensive use, based on similar observed
characteristics.

About 5 percent of firms have high probability to upgrade either from manual
to basic or from basic to advanced digital technologies, with large variation across
countries. Map 2.2 shows the geographic dispersion of these two levels of upgrad-
ing, namely, those that could benefit from upgrading from manual to basic digital
technologies, and those that are likely to benefit by upgrading from basic to advanced
digital technologies, expressed as the percentage of all firms in each country.
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BOX 2.4

Estimating the Potential Market for Digital Adoption
across African Firms

The estimates of the proportion of firms’ users of one type of tech-
nology (manual or basic) who are more likely to upgrade to the next
level (basic or advanced) are based on similarities to firms that have
already upgraded. Because the availability of technology does not
necessarily mean that every firm can adopt it, it is important to filter
out those firms that have real potential from those with a low prob-
ability of moving up the digital ladder. To account for this, a two-step
statistical procedure was implemented. In the first step, using multi-
nomial probability models, we regress technology choices (manual,
basic digital, and advanced digital) on a group of firm characteris-
tics (index of management practices,® sector, location, age, and size).
With this model, we predict the probability (or propensity) of having
any of the three types of digital technology. The model allows the
prediction of technology adoption for both types of firms, the ones
that already adopted the technology and those that did not.

The second step consists of assuming a rule of thumb to estimate the
number of firms that could upgrade from basic to advanced digital. This
exercise is based on the observed characteristics used in the estimation
model. Because the model predicts the probability of adoption for both
firms that adopted the technology and those that did not, the median
predicted probability among adopters is used as the threshold to iden-
tify firms with the higher probability of adoption among those who are
not using such technology.

Figure B2.4.1 illustrates the exercise. Panel a suggests that 13 percent
of firms have the potential to upgrade from basic to advanced use of
digital technologies. These are the firms with an estimated probability
of adoption higher than the threshold described earlier (marked with
the vertical dashed line). A similar exercise (panel b) suggests that
the percentage of firms already users of advanced technologies that
could become intensive users of the technology is 11 percent. Similar
exercises are conducted to estimate the probability of adopting basic
digital technologies among nondigitalized businesses and to estimate
the potential for digital upgrade among microbusinesses.

The result itself is conservative because, among all firms with the
potential to upgrade, these estimates consider only the top 10 percent
of firms with the highest probability of adoption.

continued
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BOX 2.4 (Continued)

FIGURE B2.4.1
Estimated Propensity Scores for Adoption and Intensive Use of Digital
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Source: Original calculations based on data from World Bank, Firm-level Adoption of
Technology survey.

Note: Firm density is measured by the total number of firms per 1,000 working-age
people in each country. In panel a, the propensity score is calculated using an ordered
probit estimation in which the dependent variable has three categories (manual, basic,
and advanced). Covariates are age, size (number of employees), region, and management
score. In panel b, the propensity score is calculated using a logit estimation in which the
dependent variable is a dummy to identify whether the firm uses advanced technologies
intensively. Covariates are age, size (number of employees), region, and management
score. Regression is constrained to users of advanced technologies only.

a. Management practices are found to explain technology adoption (Bloom, Sadun, and
Van Reenen 2012).
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FIGURE 2.3

Market Potential for Digital Upgrading and More Intensive Use for
Business Administration Technology
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Source: Original calculations based on the methodology described in box 2.4.

Note: The number of firms per country is calculated using the estimated number of formal firms with
at least five workers multiplied by the average proportion of firms with the potential to adopt a new
technology by firm size (small, medium, and large) in two income groups as reported in the Firm-level
Adoption of Technology survey. Panel a shows the number of firms with the potential to upgrade
from one technology to the next. Panel b focuses on users of advanced technologies and shows the
number of nonintensive users who could become intensive users of advanced digital technologies.
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MAP 2.2

Percentage of Firms Using One Type of Business Administration
Technology That Could Upgrade to the Next Level
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Note: The number of firms per country is calculated using the estimated number of formal firms with
at least five workers and the average proportion of firms with the potential to adopt a new technol-
ogy by firm size (small, medium, and large) and country income group as reported by the Firm-level
Adoption of Technology survey. Percentage calculated as the number of firms that could upgrade
over the total number of firms (including microbusinesses).

Potential Market Size of Digital Upgrade among
Own-Account Businesses

The market potential for own-account and microbusinesses is much larger in number,
although smaller in proportion and magnitude of potential investments. Of 241 million
own-account and microbusinesses in Africa, 204 million are estimated to use manual
technologies, of which as many as 40 million, or 18 percent, could upgrade to some
digital technologies. These estimates are based on the RIA data on informal firms, which
provides the proportion of own-account and microbusinesses that use manual technol-
ogies but have the potential to adopt some form of digital technology for accounting,
planning, managing supplies, sales, marketing, and payments.”

Digital Technology and Workers

The potential economywide impact of digital upgrading, particularly for workers in
Africa, hinges on the characteristics of their employers. The presence of more advanced
technologies in large firms will disproportionally allow workers to benefit from these
technologies. However, as discussed earlier, more than 70 percent of workers in the
region are still employed in own-account or microbusinesses, characterized by largely
manual technologies. In most African countries, counting these microbusinesses
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and own-account businesses shifts the share of workers using advanced technology
significantly downward and reveals how workers’ lack of access remains a major issue.

Across Africa, the predicted level of technology sophistication, as measured by work-
ers’ access to an advanced digital technology, increases with a country’s income level.
This result is partially driven by higher average firm-level technology sophistication in
higher-income countries. However, most of the variation reflects the share of workers
employed in large firms increasing with a country’s income level.

Improved Worker Access to Advanced Technologies through
Upgrading of Existing Businesses

The share of African workers with the potential to gain greater access to advanced digi-
tal technology through upgrading of formal firms is limited. Assuming formal firms
with five or more workers with high potential to upgrade would do so, the estimated
gain in the share of African workers accessing advanced digital technology is just 7 per-
cent of all formal workers. When one includes workers in own-account businesses—a
category that captures most workers in Africa—the gain without any entry and reallo-
cation of labor toward more technologically advanced firms is even more limited. These
estimates vary across countries, but they tend to be a small share of workers across all
(figure 2.4). Assuming micro-, informal, and own-account businesses with potential will
also upgrade, then 17 percent of their workers can gain access to some form of digital
technology. In total, upgrading among formal and informal firms with high probability
to do so would result in about 15 percent of all workers switching from manual to digital
technologies.® These estimates ignore the fact that further advanced digitalization could
lead to reductions in demand for jobs.

Improved Access through Workers’ Transition into
Larger Firms

The prevalence of informal and own-account businesses in Africa underscores the need
to not only adopt digital technologies for current businesses but also to support the
transitioning of workers to larger, more digitally enabled firms. Figure 2.5 presents the
estimated gains in workers’ access to digital technology through different channels.
Taking Burkina Faso as an example, where most workers are employed in micro-size
and own-account businesses, shifting the firm size distribution to a level similar to that
of Kenya would generate the highest gain in access. An entry shock of a magnitude
similar to estimates from Houngbonon, Mensah, and Traore (2022), triggered by the
arrival of high-speed internet, has a smaller effect because of the small size of most
entrants but has more impact than that achieved by incumbents’ upgrading only. Even
combined, the cumulative effect of all three channels would result in a share of workers
accessing advanced digital technology that is behind Kenya’s level.
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FIGURE 2.4

Estimated Gains in Workers’ Access to Digital Technology
for Business Administration in Africa, through Upgrading of
Potential Firms
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Sources: Original calculations based on the methodology described in boxes 2.4 and 2.5.

Note: The y axis presents the share of workers by technology level within each country. The x axis
presents a country’s workers as a share of all workers in Africa. Countries are sorted by the estimated
level of worker access to advanced digital technology. Labels refer to the top 15 countries in terms
of population share, among those with available data. Estimates are based on firm size projections in
Castro et al. (2024) and firm-level digital technology level using FAT and Research ICT Africa data.
The upgrading potential by different levels of technology sophistication is based on FAT data and is
calculated for formal firms with at least five workers only. See further explanations in boxes 2.4 and
2.5. For a list of country codes, go to https:/www.iso.org/obp/ui/#search/code. FAT = Firm-level
Adoption of Technology.
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FIGURE 2.5

Estimated Gains in Worker Access to Advanced Business
Administration Technology, Burkina Faso
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Sources: Original calculations based on the methodology described in boxes 2.4 and 2.5.

Note: Cumulative effect of incumbent upgrading, market entry, and shift in firm size distribution
on the share of workers with access to advanced digital technology. Estimates are based on firm
size projections in Castro et al. (2024) and firm-level digital technology level and upgrading poten-
tial using Firm-level Adoption of Technology and Research ICT Africa data. See further explanation
in boxes 2.4 and 2.5. Under the entry scenarios, workers are assumed to move from own-account
businesses to firms with employees. Assumptions on entry are based on an entry shock, following
estimates from Houngbonon, Mensah, and Traore (2022), and the size distribution of entrants using
Ghana’s census data for firms. Assumptions on reallocation of workers are based on Kenya as a
benchmark country. That is, countries with an estimated share of workers in medium and large firms
lower than that of Kenya are assumed to have the firm size distribution in Kenya under the realloca-
tion of workers scenario.
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BOX 2.5

Estimating Firm and Worker Access to Technology in Africa

This analysis combines findings from the Firm-level Adoption of
Technology (FAT) and Research ICT Africa (RIA) surveys on digital use
in firms with estimates of firm demographics (refer to box 2.4) to proj-
ect firm and worker access to digital technology in Africa. The focus is
on technology adopted for business administration because its level of
sophistication can be considered a representative technology level for
African firms (chapter 1).

More specifically, the level of technology adopted—manual, basic digi-
tal, or advanced digital—is assumed to vary by country income level
and by firm size and formal status, where assumptions are drawn
from the FAT and RIA surveys. For firms with five or more workers,
the analysis applies the averages from group 1 (Burkina Faso, Malawi,
and Ethiopia) to low-income countries and those from group 2 (Ghana,
Kenya, and Senegal) to middle-income countries. For microbusinesses,
the analysis applies the averages from the RIA data. For each country,
the share of firms and number of workers by firm size and formal sta-
tus will thus determine the aggregate share of firms and workers that
have access to technology at each level. Although a strong assump-
tion, evidence from chapter 1 nevertheless suggests that firm size dis-
tribution and income level capture a large share of the variations in
firm-level technology adoption.

Under the upgrading scenario, formal firms with market potential, that
is, those with observable characteristics that predict a higher level of
technology sophistication than their current technology, are assumed
to adopt the next level of technology sophistication (refer to box 2.4
for further description of market potential). That is, high-potential
firms that are currently using manual or basic digital technology will
adopt basic or advanced digital technology, respectively. For countries
without FAT data, the actual share of firms defined as having market
potential is not known. We assume these shares are similar for the
same income level and by firm size and formal status, extrapolating
these shares from the FAT survey.
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Summing Up

Digitalization of businesses in Africa provides several opportunities to enhance
productivity and job growth. This chapter provides new estimates of the potential mar-
ket for digital upgrading across businesses in African countries, accounting for up to
600,000 formal firms and 40 million microbusinesses with characteristics similar to
those already benefiting further from digitalization. It also provides estimates of the
share of workers in Africa who can directly benefit from digital upgrading of firms,
based on their association with different types of firms.

These estimates demonstrate how challenging it is to boost the number of workers
benefiting from productive digital technologies in Africa. Structural transformation,
which enables workers to move from informal microbusinesses to large modern firms,
is a gradual process. Closing the digital gap for African workers will require foster-
ing long-term sectoral shifts as the number and size of formal firms grow over time.
Concurrently, it requires conducive business environments and accessible finance to
enable digital entrepreneurs to more effectively adapt digital technologies to the current
skill sets and productive needs of informal microbusinesses.

Notes

1. For the purposes of this book, an own-account business refers to a self-employed individual with
no employees.

2. See Goldfarb and Tucker (2019) for a review of how digitalization reduces economic costs such
as search, tracking, verification, and transportation.

3. For example, US firms using a communication technology are more likely to contract out
production across locations, often at lower coordination cost with suppliers (Fort 2017).
In Kenya’s transport sector, the use of real-time monitoring devices led vehicle owners to modify
contracts to induce higher effort and lower risk taking, which lowered firm costs (Kelley, Lane,
and Schonholzer 2021). Access to digital technologies can also boost product demand through
e-commerce platforms (Jin and Sun 2021) or export markets (Hjort and Poulsen 2019). Liberian
firms with access to the internet can more easily convert knowledge of how to bid for contracts
from large buyers into actual sales (Hjort, Iyer, and de Rochambeau 2021). Another channel is
access to finance. Evidence suggests a positive association between use of mobile money apps
and firms’ access to finance in Africa (Gosavi 2018). Informal entrepreneurs in Kenya who use
mobile money for business-related payments are more likely both to receive goods and services
on credit from suppliers and to grant credit to customers (Tetteh et al., 2021).

4.  See chapter 6 for further discussion on the potential effects of the African Continental Free Trade
Area on prices of digital goods.

5. Cirera, Comin, and Cruz (2024a) show that firms with a higher level of technology sophistica-
tion use more advanced technology in business administration than in other general business
functions.

6. Assumptions based on Firm-level Adoption of Technology data are used to estimate the total
number of firms with such technology levels across countries, based on the characteristics of
these firms, following similar definitions described in chapter 1.

7. Because of data constraints in the Research ICT Africa data, it is not feasible to estimate digital
upgrading potential with three levels of technology (manual, basic digital, advanced digital).
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8. Several caveats are needed to interpret these estimates. First, the estimates still represent an
upper bound of workers” exposure to technologies because they do not consider the intensity
of use within firms and the share of workers within firms that use any specific technologies.
Second, the population of workers here excludes those working in household agricultural enter-
prises. Third, these estimates abstain from the fact that further advanced digitalization could
lead to reductions in demand for jobs in Africa. Most African firms are far from the frontier of
using automated technologies, and only a small share of workers are associated with those firms.
Analysis of the potential effects of further automation abroad on African jobs goes beyond the
scope of this book.
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CHAPTER 3

Drivers of Adoption and
the Cost of Technology

Marcio Cruz, Yannick Djoumessi, Samuel Edet, Maty Konte, and Megan Lang

Key Messages

» Upgrading technology is expensive for African firms. Machinery and equipment, both
digital and analog, are 35-39 percent more expensive (in US dollar terms) in Sub-
Saharan Africa and 13—15 percent more expensive in North Africa than in the United
States. These higher costs also apply to standard software and general technologies in
agriculture in the form of machinery and equipment, which are required for sector-
specific digital applications.

« Factors that complement technology adoption, such as digital infrastructure, electricity,
and specialized high-skilled workers, are also relatively scarce and expensive in Africa.
The cost of fixed broadband internet in Sub-Saharan Africa is 20 percent of per capita
gross national income, compared with less than 6 percent in other developing regions.

+ More than 30 percent of firms identify market competition as a major driver of technol-
ogy adoption. Likewise, trade frictions—including high tariffs of imported digital goods;
lack of infrastructure; and market concentration hamper technology affordability and
diffusion.

Introduction

This chapter examines the factors influencing digital adoption by firms in Africa.t
Chapter 2 documented various economic gains from digitalization and many firms
with high probability for digital upgrade in Africa. If these firms can become more
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productive through digital upgrading, what constrains them from doing so? It is well
known that infrastructure, skills, market regulation, competition, and management
practices influence firms’ technology adoption decisions. However, previous studies
have provided limited evidence on why these factors contribute to incomplete adop-
tion of digital technologies more specifically, or why firms adopting digital technolo-
gies end up underutilizing them for business functions. Likewise, existing research
has gathered little information on the costs of adoption, including the cost of explicit
technology upgrading, paying for complementary skills and capabilities upgrading,
and implementation and opportunity costs. This is particularly relevant for Africa,
where trade costs, capital constraints, and other barriers faced by local firms are more
stringent than in other regions. This chapter presents new evidence to address the
following questions:

+ What are the key drivers of digital adoption by firms in Africa?
+ How expensive is digital technology in Africa compared with other regions?
+ What are the trade costs for digital goods in Africa?

The chapter is organized as follows. First, it provides a brief overview of factors
underlying digital technology adoption by firms. Second, it analyzes how these fac-
tors may become important obstacles to digitalization across African firms. Third,
it provides new evidence on the cost of digital technologies (for example, machines,
equipment, software, and digital services), combining several novel data sources,
including item-level prices drawn from the World Bank’s International Comparison
Program (ICP), or obtained through web scraping for more than 50 countries in Sub-
Saharan and North Africa. Fourth, it analyzes the trade costs for digital technologies
in Africa.

Drivers of Digital Adoption by Firms

Incomplete digitalization results from several complementary factors:
« Poor digital and complementary electricity infrastructure

+ High prices of technology

+ Low levels of human capital and firm capabilities

+ Low access to finance

+ Lack of competition.

These elements cover both demand and supply sides of digitalization and
may jointly explain why many firms are not adopting or intensively using digital
technologies for productive purposes. Many African countries lag other peers of
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similar per capita income in several of these areas. This lack of complementary fac-
tors usually translates into the fact that technology upgrade is expensive for African
businesses, even though the underlying reality is more complex—with, for instance,
the insufficient development and scaling of affordable skill-appropriate apps to meet
the productive needs of low-income farmers and other firms driven by a combination
of all the preceding factors.

On the basis of a production function approach and taking available technologies as
given, the drivers of technology adoption can be grouped into input- and output-side
factors and firm capabilities (refer to figure 3.1). The literature provides comprehensive
evidence on how these factors are associated with levels of technology adoption,?
but less attention has been given to the high cost of technology adoption and use for
businesses. This is a critical element for Africa, given the prevalence of businesses
with small scale, low demand, and high uncertainty. The high cost of acquiring and
operating these technologies may lead to low net benefits of digitalization (refer to
box 3.1). The following sections analyze how some of these factors may act as barriers
to digitalization of businesses in Africa.

FIGURE 3.1

Drivers of Technology Adoption
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Source: Original figure for this publication based on Verhoogen (2023).
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BOX 3.1

Is Digital Upgrading by Firms in Africa an Optimal Decision?

Are firms in Africa “leaving money on the table” because of low and
incomplete digitalization? The expected return on investing in a digital
device or software may not warrant the costs, or there may be too
much uncertainty regarding the benefits of intensive use of a digital
platform. Specific reasons why it may not be profitable for a firm to
invest further in digitalization include the following:

e Supply conditions. Digital technologies may be expensive or require
the use of other complementary technologies that might be expen-
sive to adopt or involve additional variable cost for frequent use.

e [ack of capabilities. Operating digital technologies requires know-
how that is costly to acquire or build through training.

e Cost structures. Other technological combinations might produce
a better cost-benefit relation—for example, substituting labor for
digital technology or outsourcing more advanced digital solutions
to external service providers rather than investing in within-firm
digital solutions.

e Asymmetric or incomplete information. Uncertainty may exist
about the costs versus benefits of a technology, including imple-
mentation costs and expected benefits.

Digital Infrastructure and Electricity

Although internet coverage rates have been increasing, only 50 percent of the popu-
lation of Africa has access to 4G mobile coverage compared with a world aver-
age of 88 percent. Africa remains the region with the lowest coverage rates overall.
Limited availability of high-quality internet combined with limited and unreliable
electricity coverage poses major challenges to African firms’ investment in digital
technologies.?

The cost of internet connection is high in Africa with respect to the average income,
making it unaffordable for many individuals and microbusinesses. Fixed broadband
in Sub-Saharan Africa costs more than 20 percent of per capita income, on aver-
age, compared with less than 6 percent in other regions, such as North Africa, South
Asia, and Latin America and the Caribbean (refer to figure 3.2). Although the rela-
tive cost is driven by low income levels across African countries, it shows that the
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FIGURE 3.2

Cost of Mobile and Broadband Internet as a Percentage of
Per Capita Gross National Income
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Source: International Finance Corporation calculations based on data from ITU (2022).
Note: Dashed line indicates the Broadband Commission for Sustainable Development affordability
target. GNI = gross national income.

price of connectivity is still very high for an average person in Africa, and it is signifi-
cantly far from the “affordability target” (2 percent of per capita income) defined by
the Broadband Commission for Sustainable Development, a high-level public—private
partnership fostering digital cooperation.* Chapter 4 provides further information on
coverage and new evidence on the implications of improving digital infrastructure for
reducing the cost of connectivity.

The electricity infrastructure gap is also an important barrier across African coun-
tries. An estimated 600 million Africans have no access to power. Considering countries
with per capita incomes between $1,000 and $2,500 in 2021 (current US dollars), there
is a striking difference in access to electricity in rural areas between Sub-Saharan Africa
and non—-Sub-Saharan Africa, estimated at 39 percent and 84 percent of the population,
respectively (Atiyas and Dutz 2023). The gap in access to electricity in urban areas is
narrower, at 86 percent for Sub-Saharan Africa versus 94 percent for non—Sub-Saharan
Africa. Box 3.2 shows a strong correlation between electricity access and digitaliza-
tion. Evidence from the Firm-level Adoption of Technology surveys suggests that 3 in 4
firms suffer from recurrent electricity outages, which disproportionately affect small
and medium-size firms, which are less likely to adopt generators.
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BOX 3.2

Digitalization and Access to Electricity

The relevance for digitalization of access to electricity, still limited in
many African countries, and the cost of mobile broadband, generally
higher in poorer countries, is corroborated by patterns in the data.
Figure B3.2.1 shows the association between internet use and access
to electricity in Africa. Circle sizes represent the price of a data-only
mobile broadband basket that provides at least 2 gigabytes of monthly
data, expressed as a share of gross national income per capita.

FIGURE B3.2.1
Internet Use and Access to Electricity in Africa
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Note: The solid line shows predicted internet use based on a linear unconditional
regression. Circle sizes represent the price of a data-only mobile broadband basket that
provides at least 2 gigabytes of monthly data, with larger circles indicating higher broad-
band prices. The four circle colors represent four groups of African countries ranked by
per capita gross national income, from the lowest (dark blue) to the highest (green).

continued
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BOX 3.2 (Continued)

These findings highlight the potential benefits of investing in business
models that simultaneously tackle broadband connectivity and energy
constraints to promote digitalization, especially in rural Africa. Despite
ample renewable energy sources, Africa attracted only 2 percent
of global investments in renewable energy in the past two decades
(IRENA and AfDB 2022). Off-grid and minigrid energy solutions may
promote digitalization by enhancing access to clean electricity in
underserved areas of Africa where traditional grid connections may
not be economical or feasible.®

a. For an analysis of the challenges and opportunities for private finance in clean energy,
see |[EA and IFC (2023).

In many countries in Africa, another major challenge is the absence of a functioning
physical address system. This makes it difficult to deliver goods in a timely and accurate
manner, especially for online transactions. Customers are often deterred by cumber-
some requirements, such as the need to be present for delivery or the need for proof of
identification upon receipt. It also makes it more difficult for start-up entrepreneurs to
understand their potential market for new technologies.

Cost of Technology Upgrade in Africa

If digital technologies are too expensive, it will not be profitable for firms to adopt them.
This section presents new evidence on differences in costs across countries. Data are
from three data sources: the World Bank’s ICP, web scraping from the Microsoft online
store and Desertcart e-commerce platform, and primary data collection by International
Finance Corporation staff. ICP data are used to calculate price-level indices for different
categories of goods. The analysis considers aggregates as well as item-level comparisons
of prices across countries. Because the restricted ICP item-level data have a limited
time coverage, the analysis is supplemented with more recent item-level data scraped
from various websites.

The ICP data suggest that cost may be a barrier to adoption for firms in Sub-Saharan
Africa. As illustrated in figure 3.3, the price-level indices for machinery and equipment
and other products in Sub-Saharan Africa are above the world average. The machin-
ery and equipment category includes digital hardware, and other products includes
software. This is striking given that the prices for all other categories of goods in Sub-
Saharan Africa are substantially below the world average.
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FIGURE 3.3

Price-Level Indices for Goods and Services, in Sub-Saharan Africa
and North Africa, Relative to the World Average
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Prices for digital products in Africa are high compared with those in other regions, not
only in relative terms, but also in absolute terms, measured in US dollars.® Figure 3.4 shows
the percentage difference in average prices relative to the United States for digital versus
nondigital products included in the machinery and equipment and other products catego-
ries in the ICP data. Prices for both digital and nondigital goods are substantially higher in
Africa than in any other region, confirming that high prices for digital technologies are not
limited to the specific items used in the direct item-level comparisons.

Item-level data suggest that software is particularly expensive in Sub-Saharan Africa
relative to other regions in the world. Examining item-level data from the ICP to identify
digital versus nondigital goods in the categories of machinery and equipment and other
products allows the development of a more detailed understanding of prices for digital
goods. Item-level direct price comparisons also reduce concerns about bias that might
arise from changes in the composition of available products between countries. Figure
3.5 reveals a negative relationship between per capita gross domestic product (GDP)

FIGURE 3.4

Prices of Digital and Nondigital Products, by Region, Relative to
the United States
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Note: Percentage difference in the average price of digital versus nondigital products in the catego-
ries of machinery and equipment and other products from the International Comparison Program,
relative to prices in the United States. Prices of digital and nondigital technologies are in US dollars
at market price. The analysis is done on a sample of 160 countries, including 49 African countries.
There are 107 products, of which 46 are digital, including software, and the remaining 61 are nondigi-
tal. Prices for machinery and equipment include the import duties and other taxes actually paid by
the purchaser, the costs of transporting the asset to the place where it will be used, and any charges
for installing the asset so that it will be ready for use in production. The coefficients reported are the
percentage changes relative to the United States computed using the results of the OLS estimations,
where we estimate the logarithm price of the products on region dummies and product dummies.
The results are robust, with a sample restricted to products for which price data is available for more
than 40 percent of countries and at least 25 percent of African countries.

*Significant at the 10% level. **Significant at the 5% level. ***Significant at the 1% level.
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FIGURE 3.5

Correlation between Per Capita GDP and Price for Standard
Software
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Note: IFC calculations based on 2017 ICP data on software, 2022 web-scraped software price data
from Microsoft online store, and World Bank data on GDP per capita for 2017 and 2022. The 2022
web-scraped software price data are obtained for 91 countries, which include 16 in Sub-Saharan
Africa. The 2017 ICP software price data are obtained for 147 countries, which include 42 Sub-
Saharan African countries. Prices are in US dollars at market prices. GDP = gross domestic product;
ICP = International Comparison Program; IFC = International Finance Corporation.
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and the price of the standard software products included in the ICP. The negative rela-
tionship observed in ICP is consistent with the negative relationship between per capita
GDP and the price of standard software observed in the data web-scraped from the
Microsoft online store. It also shows that prices for standard software are higher in
nearly all countries in Sub-Saharan Africa than in other countries. Given the importance
of standard software products for general business functions, these patterns suggest
that cost may be an important factor explaining the low adoption of digital technologies
designed for such functions among firms in the region.

Although prices are higher in Sub-Saharan Africa than in other regions for many
digital goods, price levels alone do not fully capture the barriers that costs may pose to
African firms. To better understand how affordable digital technologies are for firms in
Sub-Saharan Africa, we can normalize price levels by average revenue of firms or per
capita income. The prices for digital goods as a share of per capita GDP are substantially
higher in Sub-Saharan Africa, given the lower average income compared with other
regions, suggesting that cost and affordability are plausible first-order constraints to
digital adoption in Africa.

Moreover, the cost of digital upgrade by businesses goes well beyond standard soft-
ware. A recent supplier survey conducted in Kenya indicates that the cost of an enter-
prise resource planning system is three times as much as a basic computer (refer to
box 3.3). Given the low affordability of basic digital technologies, more sophisticated
software is simply out of reach for many African firms.

BOX 3.3

Digital Investment Escalator in Kenya

A background study conducted for this book presents evidence on
the costs of digital upgrades. The study conducted a survey with a
small number of Kenyan suppliers of digital technologies designed for
customer relations, supplier relations, and enterprise resource planning.
Combining survey responses with price data on less sophisticated
technologies shows that there are steeply increasing costs to
technological sophistication.

The average price of a computer in Kenya is $1,555. Equipping a
computer with standard software brings the total cost to $2,059,
a 32 percent increase. For firms in Kenya that want to upgrade to
specialized software applications, the total investment cost is $9,370,
more than three times the cost of a computer with standard software.
The cost of digital upgrade increases sharply as technologies become
more sophisticated.

continued
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BOX 3.3 (Continued)

The training costs for upgrading to sophisticated software range
from 5 percent to 50 percent of the total project budget, indicating
that firms with lower capabilities may face disproportionately higher
costs for technological upgrades. In addition, qualitative information
from a supplier of sophisticated technologies indicates that cost can
directly contribute to incomplete digitalization. The supplier notes
that, to reduce the cost of upgrade, many clients opt to share licenses
between employees or opt for a cheaper but less customized solution
than would be optimal. Doing so prevents firms from fully realizing the
benefits of digital technologies.

The high cost of technology adoption in Africa is not restricted to digital technologies
applied to general business functions. For instance, the average prices in US dollar
absolute terms of solar panels and thermostats correlate negatively with GDP per capita,
being 47 percent and 96 percent higher, respectively, in Sub-Saharan Africa relative
to the United States. In agriculture, the use of digital technologies applied to sector-
specific tasks usually relies on machines and equipment that are not digital, such as
the tractors or harvesters required to enable the use of GPS for harvesting or irrigation
systems to make better use of precision agriculture. The costs of these technologies
are also relatively higher in Africa (refer to box 3.4). Having established that cost and
affordability pose plausible constraints to adoption, the next step is to consider potential
drivers of such price differences.

Human Capital and Access to Finance

The ability of local technology firms to design and scale digital technologies and of all
enterprises to adopt and use them is constrained by various levels of human capital. The
overall low level of human capital across most Sub-Saharan Africa countries, with aver-
age learning-adjusted years of schooling of only 5.0 years (World Bank Human Capital
Index 2020 dataset), means that only a small share of the overall population possesses
the mathematics and critical reasoning skills required for new digital technology devel-
opment and ongoing within-firm digital programming.

The scarcity of high-skilled workers is further exacerbated by the talent migration from
Africa to advanced economies. For example, the top four African countries for digital
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BOX 3.4

Barriers to Technology Adoption in Agriculture

There are large benefits to using digital technology for agricultural
operations. An example is the Third Eye project in Mozambique, which
deployed flying sensors to support farmers’ decision-making. The project
generated information for 2,800 smallholder farmers (mostly women)
covering 1,800 hectares of land. It helped farmers make more informed
decisions on when to plant, fertilize, and irrigate. Farmers recorded a
41 percent increase in crop production and a 55 percent increase in
water productivity from using the flying sensors (Zacharenkova 2022).

Despite these benefits, the adoption of digital technologies by small-
scale farmers in Sub-Saharan Africa is constrained by the high cost of
these technologies. On average, the cost of an agricultural drone and
an irrigation pump is 53 percent and 141 percent higher, respectively,
thanin North America, and harvesters and tractors are 562 percent and
251 percent more expensive, respectively, in Sub-Saharan Africa than
in the United States (refer to figure B3.4.1). As discussed in chapter 1,
for sector-specific applications of digital technologies in agriculture,
complementary machinery and equipment, such as tractors and
irrigation systems, are needed.

The relatively low literacy and skills levels and adaptive capacity
found in rural agricultural communities are also important barriers.
In the agriculture sector, which still employs more people than
any other sector in Africa, most of the workforce lacks the skills
necessary to consistently perform core tasks (Maiga and Kazianga
2017), and digital skills are no exception (Wiley 2021). Low digital
literacy is shown to negatively affect the adoption and utilization of
digital agricultural solutions in Africa (Tsan et al., 2019). Research ICT
Africa survey data show that 18 percent of rural residents without
a phone and 25 percent of rural households without internet cited
lack of know-how as the main barrier to access.

Moreover, lack of agricultural technology solutions tailored to the needs
and preferences of local agricultural commmunities can discourage adoption
(Abate et al., 2023). For example, mobile lending in Africa mostly focuses
on small, short-term loans for urban customers rather than on larger,
longer-term loans that farmers may need (Parizat and Strubenhoff 2018).

continued
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BOX 3.4 (Continued)

Even with successful digital platforms such as M-Pesa, only 15 percent of
smallholders report that they have secured agricultural loans and made
agriculture-related payments through the platform, according to one
study (Parlasca, Johnen, and Qaim 2022). A study of Kenya’s M-Shwari
finds a preference for promotional ads in the local language rather than
in English (Kiiti and Hennink 2016). Low levels of trust about the accuracy,
quality, and source of the product (for example, digital advisory products)
as well as perceived or real fears about the security and confidentiality of
digitally exchanged data may also discourage adoption of agricultural
technology (Adesina and Zinnah 1993; Jha et al., 2020; Thompson et al,,
2018).

FIGURE B3.4.1

Agricultural Technologies Are More Expensive for Firms
in Sub-Saharan Africa
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Sources: International Finance Corporation calculations based on International
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Note: The percentage change in price for agricultural drones and irrigation pumps is
relative to North America, whereas for tractors and harvesters, it is relative to the United
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talent—with expertise in areas such as software development life cycle, software testing,
artificial intelligence, and mobile application development—mostly lost talent to advanced
economies in 2019 (refer to box 3.5). Although the supply of advanced human capital in
Africa has increased in recent years, Africa still lags behind other regions in per capita
terms. For example, the 2021 Africa Developer Ecosystem report by Google and Accenture
shows that the talent in Africa is young and growing fast, with 0.7 million professional
developers. However, this is significantly less than the estimated 2.2 million professional
developers in Latin America as of 2019 (EDC 2020).

High-skill human capital is expensive in Africa (refer to map 3.1). The cost of pro-
fessional occupations that involve high digital skills such as information technology,
telecommunications, business planning, science and technical services, and accounting
and finance is 2.2 times higher in Sub-Saharan Africa than in the United States, rela-
tive to the average income. Previous studies have identified the importance of human
capital—such as the use of the services of consultants—and has shown that provision
of these services is correlated with technology sophistication (Cirera, Comin, and Cruz
2022). The high cost of human capital could explain why many firms, particularly local
firms in Sub-Saharan Africa, do not employ highly trained professionals with the rel-
evant digital skills.

MAP 3.1

High-Skill Human Capital in Sub-Saharan Africa Is Expensive
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to GDP per capita
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Source: World Salaries (2023).
Note: Annual salary as a share of GDP per capita in job functions related to information technology.
Annual salary dataset is based on WorldSalaries.com. GDP = gross domestic product.
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In terms of basic human capital, high levels of illiteracy and fluency only in local
languages limit the willingness and ability of many businesses to adopt and use
available digital technologies. The ability of workers, managers, and owners to
extract value from digital technologies is affected by the level and quality of basic
education and follow-on technical and vocational education and training as well
as experiential know-how. Averaged across Sub-Saharan Africa, literacy rates for
adults and for youth (ages 15—24 years) are only 69 percent and 80 percent, respec-
tively (World Bank 2021). The African continent is also the most linguistically
diverse in the world, with more than 2,000 distinct languages, equating to one-
third of all languages in global terms. Digital technologies could serve as a means
of knowledge diffusion to improve the quality of education and bridge skills short-
ages. This likely requires the design and scaling of more attractive digital solutions
geared to people’s existing skill level (for example, voice-activated tools in the local
language). However, Sub-Saharan Africa has seen a rapid increase in out-migration
of technical talent (refer to box 3.5).

BOX 3.5

Tech Talent Migration

Skills training may have limited effects if firms in developing countries
cannot retain their talent. Table B3.5.1 shows the percentage difference
between the net migration of tech skills and other skills. Tech skills
include general tech skills, such as software testing, web development,
computer networking, and mobile application development, and
disruptive tech skills such as data science, genetic engineering,
artificial intelligence, and robotics. Other skills include business skills,
so-called soft skills (communications and teamwork, for example), and
specialized industry skills, such as national security, interior design,
and mining.

Generally, tech talent has migrated to (in net terms) North America, East
Asia and Pacific, and, recently, Europe and Central Asia. For developing
regions such as South Asia, Sub-Saharan Africa, Latin America and

continued
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BOX 3.5 (Continued)

the Caribbean, and the Middle East and North Africa, net migration
of tech talent has consistently been negative. In addition, the outflow
of tech talent relative to other talents has increased over time for all
developing regions except Latin America and the Caribbean. In 2019,
the loss of tech talent relative to other talent was 54 percent in Sub-
Saharan Africa, higher than every other developing region except
South Asia, where it was 64 percent.

TABLE B3.5.1

Migration of Tech Skills
Per 10,000 LinkedIn members with tech skills

Relative net Relative net
Net migra- migration of Net migra- migration of
tion of tech tech skills, tion of tech tech sKkills,
Region skills, 2015 2015 (%) skills, 2019 2019 (%)
East Asia and 60 15 40 177
Pacific
Europe and -30 -83 53 25
Central Asia
Latin American =125 -99 -230 =35
and the
Caribbean
Middle East 13 197 -N3 -31
and North
Africa
North America 45 236 138 N3
South Asia =271 -39 -299 -64
Sub-Saharan 43 =5 -93 -54
Africa

Source: International Finance Corporation calculations, based on World Bank LinkedIn
Digital Data for Development.

Note: Net migration of tech skills = inflow of tech skills — outflow of tech skills. Relative
net migration of tech skills = [(net migration of tech skills = net migration of other
skills)/|Inet migration of other skills|] x 100.
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As in other sectors, access to finance is an important barrier to digital technology
adoption, especially for small and medium-size enterprises. Figure 3.6, panel a, shows
a positive association between digitalization and access to finance. Firms that take
loans to purchase machines are significantly more likely to adopt more advanced digital
technologies. Panel b shows that in Africa the probability of purchasing machinery and
equipment using loans is less than 20 percent for small firms, 30 percent for medium-
size firms, and about 50 percent for large firms.

Although further access to finance may facilitate digitalization of firms, adoption
of digital technologies can also unlock new sources of financing. The data generated
by digital platforms can form the basis for a credit history or provide more compre-
hensive data for lenders to assess risk. Conversely, firms that do not adopt digital
payment platforms may fall further behind because lenders increasingly rely on data
generated by digital technologies. Chapter 6 discusses policies to improve access to
finance and ways to enhance private capital mobilization to support the digitalization
of businesses.

FIGURE 3.6

Access to Finance and Digitalization
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Note: Panel a reports the association between digitalization and finance. The digital index takes the
value of O (not digitalized), 1 (basic digitalization), and 2 (advanced digitalization), following the
concept described in chapter 1. Panel b shows the predicted probability of firms purchasing machin-
ery and equipment using loans. The 95 percent confidence intervals are reported. Max = maximum
level of sophistication of the technologies adopted; most = level of sophistication of the most inten-
sively (frequently) used technology.
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Competition, Demand, and Trade Costs

Competitive pressure to upgrade technologies and increase productivity is an
important driver for digital adoption. Although depreciation of existing equipment
is a top driver of technology adoption for firms in Africa, competition is a close sec-
ond, regardless of firm size (refer to figure 3.7). Firms operating in highly localized
markets with limited competition may face insufficient incentives to adopt technol-
ogy or to use it intensively. These firms may also be able to survive longer, despite
low productivity levels. As such, higher competition can push firms to adopt new
technologies. Furthermore, aside from the structural barriers that make Africa a
challenging place for businesses and investors to thrive, firms must contend with
the continent’s fragmented market, with different countries adopting different poli-
cies. Thus, firms find it difficult to organize their activities or scale them across
different markets. In addition, key sectors are often controlled by large business
groups or state monopolies regarded as national champions. Such enterprises may
use their market power to erect barriers against new entrants with disruptive busi-
ness models (Maher et al., 2021).6

Limited competition can also lead to high costs for firms whose businesses rely
on supplies or services from the incumbents. For example, before Wave’s disruptive
entrance into the Senegal and Cote d'Ivoire mobile money market in 2018, firms using

FIGURE 3.7
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mobile money services for payment of wages and business transactions were charged
a transaction fee of 5-10 percent for money sent or received. After Wave imposed a
flat fee of 1 percent for sending funds, competitors like Orange reduced their fees by
four-fifths. This is an example of how competition can lower the cost of digital payment
(refer to Kobo 2022). Digital markets often evolve faster than policies. When policies
ensuring fair competition lag technological progress, new digital technologies may find
it difficult to enter the marketplace. This is partially because many digital technologies
naturally foster monopolies through network effects, requiring more effective regula-
tions and competition policies.

Trade costs not only restrict competition but also serve as barriers to import-
ing inputs. Imports of digital goods have consistently been lower (relative to other
manufacturing imports) and tariffs on digital goods higher in Africa than in the
rest of the world. On average, the share of digital goods in manufacturing imports
is one-third lower than in the rest of the world, whereas tariffs are about three
times higher. There is large variation in the region, with some countries reaching
up to 15 percent in digital tariffs; large economies such as Ethiopia and Nigeria
on average have tariffs of around 10 percent, significantly larger than the import-
weighted tariff outside Africa, below 1 percent. When accounting for quality dif-
ferences in unit value of trade, digital manufacturing goods are sourced at broadly
similar prices abroad (Bastos, Castro, and Cruz 2024), suggesting that high prices in
Africa are driven mostly by domestic factors, such as import tariffs, taxes, transport
cost, installation cost, and lack of competition. These patterns are consistent with
high prices for digital goods being driven in part by frictions impeding the flow of
digital goods across borders in Africa.

Trade frictions and market concentration explain a significant share of the
cross-country variation in the relative price of computers and software. Market frictions
such as trademarks, electricity access, and internet connectivity have a negative associa-
tion with the relative price of both computers and software. Conversely, market concen-
tration and tariffs are associated with higher relative prices of these digital technologies.
A decomposition exercise suggests that the combined influence of the propensity to
trade (that is, trade openness) and market concentration can account for up to 30 per-
cent of the cross-country variation in the prices of computers and software.

Beyond tariffs, differential protection for intellectual property rights may contrib-
ute to high technology prices in Sub-Saharan Africa. The World Trade Organization’s
rules governing trade in services and intellectual property date back to the establish-
ment of the Trade-Related Aspects of Intellectual Property Rights agreement in the
1990s, which led to reforms in copyright, patent, and trademark regimes (Shadlen,
Schrank, and Kurtz 2005). Although many high-income countries have aligned their
intellectual property rights systems with these standards, many low-income coun-
tries have not, resulting in starkly different practices. This disparity inflates the cost
of licensing, an important barrier to the adoption of essential standard software in
the region. Trade frictions and the high costs of the technologies associated may also
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restrict firms from importing higher-quality digital goods. The most-imported digital
goods in Africa are generally of lower quality than the global average (Bastos, Castro,
and Cruz 2024).

Firm Capabilities

Advanced digital know-how within enterprises is a key ingredient in the adoption
and intensive use of advanced technologies.” Figure 3.8 shows that a firm’s digital
index on both adoption and intensive use is positively and significantly associated
with managerial skills and the share of workers with college degrees. These indices are

FIGURE 3.8

Digitalization and Firm Capabilities in Africa
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Note: Panel a reports the association between digitalization and management skills. The digital index
takes the value of O (not digitalized), 1 (basic digitalization), and 2 (advanced digitalization), following
the concept described in chapter 1. Panel b shows the relationship between digitalization and share
of workers with secondary education, vocational training, and a college degree. BA/BS+ = bachelor’s
degree or more; max = maximum level of sophistication of the technologies adopted; most = level
of sophistication of the most intensively (frequently) used technology. 95% confidence intervals are
shown.
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higher by 12—16 percent if the top manager earned at least a bachelor’s degree or was
schooled abroad. Also, compared with non-high-skilled management, high-skilled
management increases the probability of adopting sophisticated general business
functions by around 10 percent. Such evidence aligns with Boyd and Curtis (2014),
who find that higher managerial quality is associated with the adoption of more effi-
cient technologies.

Given that the decision to invest in new technology hinges on how well the firm can
estimate the returns, managerial skill may play a critical role in technology adoption.
Managerial skills are positively associated with technology adoption and a wide range
of firm performance indicators that may themselves alter the returns on a given tech-
nology. Good management practices are positively correlated with firm productivity,
profits, research and development spending, and patents (Bloom and Van Reenen 2010;
Scur et al., 2021). Managerial quality is also positively associated with human capital,
suggesting that firms may need to pay a premium to hire managers who can effectively
identify and adopt productive technologies. As such, human capital at the level of both
workers and managers is closely linked.® Yet, evidence from the World Management
Survey suggests that firms in Africa lag in the adoption of good managerial practices
relative to other countries.

In addition to complementary factors, there is also the cost of learning and using
digital technologies. Box 3.6 describes the results of an experiment based in India that
suggests that learning costs can also be an important barrier to adoption and intensive
use, followed by other components that potentially dissuade firms from continuing to
use digital technologies for business administration, even after they reap short-term
gains from them.

BOX 3.6

Digital Technology Adoption: Subsidizing Learning Costs
for Firms in India

Microbusinesses represent a large share of the workforce in most
low- and middle-income countries. Innovation through adopting
new technologies can be a pathway to growth for microbusinesses.
However, low adoption rates continue to hinder this growth potential.

An ongoing study (Mukherjee 2023) suggests that these low firm
adoption rates are partly due to the high learning costs that deploying

continued
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BOX 3.6 (Continued)

these technologies entails. The study focuses on a specific digital
technology: a financial management app that helps firms view key
financial statistics and manage cash flow. Although this technology
offers firms a potentially profitable opportunity, it has several hidden
costs. First are the additional costs of usage associated with entering
data into the digital platform. Second are learning costs. The analysis
draws from randomized visits to the firm by trained staff who help
them enter transactions and use the digital platform and data from
real-time app usage.

The study finds that temporarily reducing learning costs through visits
from trained staff increases adoption in the short run, with improved
financial planning and marketing practices observed. However, the
effects taper off 7 or 8 months after the intervention. A potential
explanation is associated with short-term returns (for example, firms
quickly learn about their financial operations and improve business
practices) and persistence of costs.

To sustain adoption, the study suggests that such interventions
need to be complemented with policy interventions. The study
structurally estimates a stylized model of dynamic adoption choice
that allows adoption outcomes to be compared under four alternative
interventions: monetary transfers over time to incentivize adoption,
repeated reminders, improving human capital, and updating firms’
beliefs about their profitability. Each of these counterfactual
interventions alone is not sufficient to have a meaningful or sustained
impact on adoption. However, the study finds that bundling any of
these counterfactuals (except for the monetary transfer counterfactual)
with supportive treatments leads to large and sustained increases in
adoption outcomes.

Summing Up

This chapter shows that the digital gap among businesses in Africa may be driven
by several complementary factors. To start, digital connectivity and electricity are
still relatively scarce and expensive across African countries. Second, digital tech-
nologies used by businesses in the form of machinery, equipment, and software are
significantly more expensive in Africa than in other parts of the world. Not only are
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digital technologies more expensive in the region, but so too are other machinery
and equipment complementary to use in sector-specific digital applications. These
high prices seem to be driven by various domestic factors, such as import tariffs,
taxes, transport cost, installation cost, and lack of competition.

Although the high cost of digital adoption may explain the lack of digital adoption
for productive tasks, other relevant factors, such as human capital and firm capabilities,
may play a key role in explaining the gap in the intensive use of these technologies.
The findings of this chapter suggest significant room to reduce the cost of technology
adoption and improve firms” human capital, managerial, and technological capabilities.
Moving forward, a better understanding of causal relationships between specific poli-
cies and the costs of digital technology adoption is central to addressing cost as a driver
of incomplete digitalization.

Notes

1. Xavier Cirera and Jonas Hjort provided detailed suggestions and input for the preparation of this
chapter and contributed to the background research.

2. Verhoogen (2023) provides a literature review of drivers of technology upgrade by firms in developing
countries. Cusolito (2021) delves into the regulatory bottlenecks for digital adoption. Cirera, Comin,
and Cruz (2022) show how these barriers are associated with lower levels of technology adoption.

3. Further evidence on digital infrastructure and the challenge of affordability is provided in
chapter 4.

4. The Broadband Commission for Sustainable Development, which has the participation of several
multilateral and private sector organizations, has declared as an advocacy target that by 2025,
entry-level broadband services should be made affordable in low- and middle-income countries
at less than 2 percent of monthly gross national income per capita.

5. Although the ICP is designed to provide rigorous cross-country price comparisons, it necessar-
ily considers a limited bundle of goods, limiting the number of digital technologies that can be
studied. Web-scraped data collected for this book provide validation of the results with ICP data
and allow examination of a wider range of digital technologies. Results from the web-scraped
data generally align with those from the ICP data.

6. Refer also to figure 4.8 in Begazo, Blimpo, and Dutz (2023), highlighting the extent of competitive
constraints in market structures across the digital value chain.

7. Harrigan, Reshef, and Toubal (2021) show that increasing the number of workers who are
engineers and technicians with skills and experience in science, technology, engineering, and
mathematics has a positive effect on productivity that goes beyond investment in research and
development.

8.  Although many of these factors, particularly lack of firm capabilities, have been emphasized in
previous work using evidence from the World Bank’s Firm-level Adoption of Technology data (refer
to Cirera, Comin, and Cruz 2022), less emphasis has been placed on the cost of digital adoption.
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CHAPTER 4

Investment Opportunities in
Digital Infrastructure

Georges Houngbonon, Tarna Silue, and Davide Strusani

Key Messages

+ Africa hosts 2 percent of global digital infrastructure capacity with 14 percent of global
internet users. However, the arrival of new submarine cables in recent years is expected
to alleviate this gap. Digital infrastructure capacity is expected to increase sixfold

between 2022 and 2027.

» The analysis presented in this chapter suggests that the expansion of submarine cables
by 2027 may generate up to $6 billion in annual investment needs for middle-mile
infrastructure (connecting a country’s cities or communities to the internet) and last-
mile infrastructure (connecting people and firms to the internet). These investment
needs are twice the historical average, driven by the expected arrival of new submarine
cables and the associated annual drop in the price of broadband of between 14 percent

and 21 percent, more pronounced than it has been historically.

+ Regulatory reforms can unlock investment opportunities in digital infrastructure by
allowing greater competition. Potential measures include allowing foreign firms to
participate in developing digital infrastructure and providing internet connectivity
services, liberalizing incumbent fixed-line operators, facilitating competition in
international gateways and leased lines, and supporting or mandating infrastructure
sharing. The chapter reports new estimates of the impact of such measures, which

would reduce prices and bring in more internet users.

Introduction

Digital infrastructure provision is poised to accelerate in Africa. This calls for new esti-
mates of the status of existing gaps and prospects for narrowing them in the years ahead.
To that end, it is important to extend the analysis beyond submarine cable connectivity
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and to trace how its interaction with rising demand by users will bring investment
opportunities—particularly in middle- and last-mile digital infrastructure. Such infra-
structure improvements would make digital services more affordable and help firms
in Africa put digitalization to full productive use. This chapter addresses the following
questions:

+ What are the gaps in digital infrastructure in Africa?

+ How will the expansion of submarine cables ameliorate affordability and foster
demand for connectivity?

+ How large would the resulting investment needs be for middle- and last-mile digital
infrastructure?

+ What regulatory reforms would amplify digital infrastructure’s beneficial effects,
measured by affordability?

To address these questions, a new dataset was assembled to capture submarine cables’
attributes, internet access price, telecommunications (telecom) market competition, and
regulation for more than 150 countries over 14 years (2008—21). The dataset was built
from primary sources such as TeleGeography, the International Telecommunication
Union (ITU), and the Global System for Mobile Communications. The price data cover
both fixed and mobile broadband technologies, and the regulatory data cover 50 inter-
ventions, enabling an assessment of how such interventions can shape the influence of
submarine cables on internet access prices.

Addressing Gaps in Digital
Infrastructure in Africa

Digital infrastructure is the backbone of the digital economy. It consists of the under-
sea, underground, and above-ground cables; the tower sites, data centers, and satellites,
as well as the spectrum assets and rights; and the active equipment that interconnects
people globally through the internet and facilitates the delivery of products and services
in all sectors (refer to figure 4.1). The digital infrastructure value chain is often considered
as three segments: a “first mile” connecting countries; a “middle mile” of domestic con-
nectivity, connecting cities and communities; and a “last mile” through which end users
such as individuals, households, and businesses connect to the internet.

Submarine fiber optic cables are a crucial element of the first mile. On average,
15-20 new submarine cables have been deployed across the globe annually over the
past 30 years, creating a global network. A similar trend is expected to continue over the
next decade (TeleGeography 2023). Each new submarine cable typically requires sev-
eral million dollars of investment and often calls for additional investments in middle-
and last-mile digital infrastructure such as terrestrial fiber optic cables, data centers,
and towers to benefit end users.

Africa has experienced a faster expansion in digital infrastructure over the past few
years than any other region. The international internet bandwidth used, a measure of the
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FIGURE 4.1
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capacity of submarine cables, grew by around 50 percent a year between 2010 and 2022,
above the global annual growth of 45 percent over the same period (TeleGeography 2023).
Data center capacity, measured in megawatts of information technology (IT) power,
grew by 16 percent a year between 2010 and 2022, compared with 7 percent globally
(TeleGeography 2023). Sub-Saharan Africa had around 163,000 telecom tower sites in
2022, a 9 percent increase from three years earlier (TowerXchange 2022).

The recent expansion of digital infrastructure in Africa has been insufficient to allevi-
ate preexisting gaps. As of 2022, Africa accounted for 14 percent of global broadband
internet subscriptions but had less than 2 percent of global digital infrastructure capac-
ity (refer to figure 4.2, panel a). Mobile networks appear especially congested. As of
2022, the number of subscribers per tower in Sub-Saharan Africa was double that of
the East Asia and Pacific and the Latin America and the Caribbean regions, and it was
triple that of the Europe and Central Asia and the Middle East and North Africa regions
(TowerXchange 2022).

Available digital infrastructure capacity in Africa is concentrated in a few coun-
tries. For submarine cables, the top five—in descending order, South Africa, the Arab
Republic of Egypt, Nigeria, Algeria, and Kenya—accounted for two-thirds of the
international internet bandwidth used in Africa in 2022. For data centers, the top five
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FIGURE 4.2

Digital Infrastructure Gaps and Trends in Africa
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(also in descending order)—South Africa, Nigeria, Kenya, Egypt, and Ghana—hosted
96 percent of the available IT power in 2022.

Recent trends point to an acceleration of digital infrastructure expansion in Africa,
especially for submarine cables and data centers since 2020 (refer to figure 4.2, panel a).
Moreover, Africa’s share of global digital infrastructure capacity remained broadly flat
between 2010 and 2019, with an average of 0.8 percent for submarine cable capacity and
0.7 percent for data center capacity. Between 2019 and 2022, those shares increased by
34 percent for submarine cable capacity and by more than 100 percent for data center
capacity.

With several major submarine cables expected to reach Africa’s shores over
2022-27, the recent surge in the capacity of broadband and data infrastructure is likely
to be sustained. The planned submarine cables, which include some major ones, such
as 2Africa and Equiano, could boost capacity as much as sixfold between 2022 and
2027. Newer submarine cables typically connect multiple countries, compared with
older cables, which were mostly domestic or connected just two countries (refer to
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figure 4.2, panel b). The construction of new cables aims to relieve growing conges-
tion pressures on existing cables. As of 2022, submarine cables connecting Africa
reached a utilization rate of 49 percent, compared with 37 percent globally. One-third
of the submarine cables connecting Africa now have more than a 70 percent utiliza-
tion rate, a threshold above which further utilization can result in network congestion
and increased vulnerability of terrestrial networks to shocks.

Strengthening Digital Infrastructure Can
Improve Service Affordability for End Users

Faster expansion of digital infrastructure may result in cheaper internet connectivity
for end users. The cost of providing internet to individuals and businesses is largely
driven by wholesale network access costs. These costs in turn stem from the transport,
processing, and storage of digital data across end users’ devices. This includes last-mile
routes supported by mobile base stations or fiber optic cables, middle-mile routes con-
sisting of transit infrastructure such as internet exchange points and high-capacity fiber
optic cables, and first-mile routes that involve submarine cables and satellites. Each of
these routes carries costs ultimately borne by end users. Digital infrastructure such as
intercity fiber optic cables and city-level fiber loops are hard to duplicate and, as such,
affect competition in downstream markets. As a result, the underlying business models
of their deployment can affect competition in retail markets and ultimately internet
access prices.

Submarine cables offer an opportunity to improve service affordability through cost
savings. They often come with better technologies that allow network operators to carry
greater internet traffic for a similar or lower cost than before their arrival, thereby gen-
erating economies of scale. They also generate savings on the costs of transporting data
traffic between countries because they reduce the number of connection points between
the origin and destination of data traffic. Such a reduction means less transit costs for
local telecom operators. This mechanism is similar to the one at work in the airline indus-
try: Opening a direct route between two countries eliminates any transit cost the airline
operator would have incurred if it had relied on an indirect route.

Submarine cables can also generate savings on maintenance costs for telecom opera-
tors by limiting the cost of cable repair through redundancy. Submarine cable—related
internet disruptions are a source of vulnerability and can increase operating costs for tele-
com networks because of the urgent need for repair. For instance, the Main One cable that
stretches from Portugal to South Africa broke 3,000 kilometers south of Portugal in July
2017, disrupting internet service in several West African countries. That same month, the
anchor of a container ship accidentally severed the only submarine cable linking Somalia
to the global internet, cutting the country’s internet access for weeks. Beyond the mon-
etary and nonmonetary costs of submarine cable faults for the economy, they induce sub-
stantial repair and insurance costs for cable owners.
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In the short term, the cost savings induced by submarine cables can be passed on
to end users, including businesses, through a drop in price, depending on competition
intensity, the ownership structure of the submarine cables (for example, whether they
are owned by retail telecom operators or by an independent player), and the business
model (that is, how submarine cable operators generate revenue). Cost savings are often
passed through to end users as improvements on telecom packages at the same price.
The degree of improvement depends on the intensity of competition not only in the
retail market but also along the entire broadband value chain, including tower coloca-
tion markets,* wholesale internet protocol transit markets,? and international connec-
tivity markets.2 Moreover, submarine cables that are majority owned by a dominant
telecom operator are associated with less generous packages than those owned by a
neutral operator with no direct operations in downstream markets.

In the medium term, the drop in price may be accompanied by an improvement in
the quality of connectivity. Indeed, increased demand induced by the price drop in the
short term creates incentives for investment in middle- and last-mile broadband infra-
structure (towers, fiber optic networks, data centers), which can ultimately improve the
quality of connectivity for end users.

Internet service affordability involves price relative to income (or revenue) and, as
discussed in chapter 3, is particularly limited in Africa compared with any other region.*
However, the average revenue per user (ARPU), a measure of consumer expenditure
per capita in the telecom sector, is among the lowest in the world (refer to figure 4.3,
panel a). Mobile ARPUs in Africa are 35 percent below those in Asia, the second-least-
expensive region. In general, low levels of ARPU are associated with low levels of capi-
tal expenditure (capex) (refer to figure 4.3, panel b). Low levels of capex are in turn
associated with limited availability of quality digital connectivity. As such, without any
change in the cost structure of the telecom industry, a further drop in prices could
depress investment and the quality of connectivity. Submarine cables have the potential
to address this trade-off by enabling cost savings that could improve affordability for a
given level of quality of connectivity.

New quantitative analysis indicates that doubling the capacity of submarine cables could
resultin a drop of up to 14—21 percent in the price of broadband internet (refer to box 4.1).
These effects dwindle over time, especially for mobile broadband. For instance, doubling
the capacity of international connectivity is estimated to generate a contemporaneous
drop in price of 6 percent for fixed broadband and 21 percent for mobile broadband.
However, for fixed broadband internet, the cumulative price decline is 14 percent after
three years and stabilizes at 7—8 percent thereafter. In contrast, for mobile broadband, the
cumulative price decline reaches 11 percent after two years and continues dropping to
become nil after five years. These effects vary by region. For instance, doubling the capacity
of submarine cables in Sub-Saharan Africa is predicted to result in a 7-13 percent drop
in broadband prices during the first year, compared with 23—-28 percent in Latin America
and 9-17 percent in Asia (Cariolle et al., 2024).

The analysis confirms that these price effects stem from cost savings in the short
term, but in the medium term, these effects depend on competition intensity and
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quality improvements. Indeed, increased submarine cable capacity is associated with
more concentrated telecom markets during the first three years, despite a sustained
price drop. This means that in the first few years after the arrival of submarine cables,
prices dropped mainly because of cost savings. Telecom markets get more concentrated
because larger operators tend to have a larger ownership stake in submarine cables.

FIGURE 4.3

Average Revenue and Capital Expenditure per User in the Telecom
Sector, 2022

a. Average monthly mobile ARPU b. Average annual capex per user
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Source: GSMA Intelligence, https://www.gsmaintelligence.com/.
Note: ARPU = average revenue per user; capex = capital expenditure; LAC = Latin America and the
Caribbean; telecom = telecommunications.

BOX 4.1

Methodology of the Study on the Impact of Submarine
Cables on Internet Access Price

A background study to this book (Cariolle et al.,, 2024) examines
the impact of submarine cable capacity on the cost of internet
access. The analysis relies on data assembled from various propri-
etary sources such as TeleGeography and GSMA Intelligence, as
well as public sources such as the International Telecommunication
Union and the World Bank. The dataset consists of more than

continued
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BOX 4.1 (Continued)

1,000 observations covering about 150 countries over 10 years, from
2011 to 2020, on:

e Submarine cable capacity, measured by international internet
bandwidth used

e Internet access prices, measured by the price of the least expensive
package in each country

e Competition intensity, measured by the degree of market
concentration

* Regulation, measured by a composite index of 50 regulatory
reforms pertaining to the status and functioning of the telecom
regulator, its areas of intervention, the types of regulations, and the
competition framework.

This information was complemented by measures of availability and
quality of connectivity as well as proxies for market size, such as
income, population, and access to electricity.

The analysis involved how changes in submarine cable capacity corre-
late with changes in internet prices, controlling for the availability and
quality of internet, as well as country-specific shocks, regulations, and
market size. A similar correlation was investigated between changes
in submarine cable capacity and changes in market concentration.
These correlations were assessed up to five years after the changes
in submarine cable capacity and by region. They were also assessed
across the 50 areas of regulatory reform to identify the most mean-
ingful regulations. The estimation approach was further strengthened
to get closer to the causal impact of submarine cables by focusing on
international cables that typically connect multiple countries.

Investment Opportunities in Middle- and
Last-Mile Digital Infrastructure

Recent arrivals of submarine cables in Africa offer some evidence about their poten-
tial to generate investment opportunities not only in first-mile digital infrastructure,
but also in middle- and last-mile digital infrastructure (refer to box 4.2). The planned
arrival of new submarine cables in Africa from 2022 to 2027 is expected to drive signifi-
cant growth in international internet bandwidth and potentially generate investment
opportunities.
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BOX 4.2

Selected Success Stories of Digital Infrastructure
Expansion in Africa

Several submarine cables in Africa can be associated with invest-
ment opportunities in middle- and last-mile digital infrastructure. For
instance, the arrival of the Eastern Africa Submarine Cable System,
a 10,000-kilometer submarine fiber optic cable in service since 2010
that runs along Africa’s eastern coast, has enabled small telecom oper-
ators to gain access to as much international internet bandwidth as
large operators.

Complementary terrestrial broadband infrastructure has followed suit.
For instance, in 2017 Google initiated a pilot project, CSquared, that
brought wholesale, carrier-neutral metro-area network fiber optic
infrastructure to Accra, Ghana, and Kampala, Uganda. Since then
the business model has been expanded in the Democratic Republic
of Congo, Liberia, and Togo. Likewise, the sharing of telecom towers
through independent operators has emerged in response to increas-
ing demand for last-mile network capacity in a cost-effective manner.
Helios Towers, for example, started operations in 2010 and has rolled
out tower infrastructure across eight African countries at a fraction of
what it would cost an operator to run its own tower, through the abil-
ity to colocate multiple operators on a single tower. After 10 years of
operation, it became the first tower company from Africa to success-
fully list on the London Stock Exchange.

These business model innovations are often accompanied by increases
in competition in the last-mile broadband value chain. For instance,
the Comoros had maintained a state-owned telecom monopoly, with
just 27 percent of the population using mobile telephony services in
2013 and fewer than 7 percent having mobile internet access. A second
operating license was issued in 2015, resulting in the entry of a sec-
ond operator. The subsequent increases in competition intensity were
associated with a significant price drop—from $20 in 2014, before
entry, to $10 in 2019, four years after entry. As of 2023, 38 percent of
the population have mobile subscriptions, and 16 percent have access
to mobile internet services, suggesting relevant progress, but still a
large connectivity gap that needs to be addressed.
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For Africa, the projected growth rate in international internet bandwidth by 2027 is
10 percentage points above the projected growth for Asia or Latin America. It will reach
402 terabits per second, surpassing the Middle East (refer to table 4.1) (TeleGeography
2023). The bulk of the projected capacity remains concentrated in Eastern and Southern
Africa, followed by North Africa and then West and Central Africa. Coastal countries
are significantly better covered than landlocked and island countries (refer to table 4.1).

The projected growth in international internet bandwidth in Africa could result in a
price drop for both fixed and mobile internet access, beyond the historical downward
trend on price.® The price of mobile broadband internet could drop by 10-11 percent
during the first five years of the arrival of submarine cables. The expected price impact is
lower for fixed broadband internet, at 3 percent during the first five years. The expected
price drop would potentially bring in 5.2 million new mobile internet users and 151,000
new fixed broadband subscribers by 2027 (refer to table 4.2) (Cariolle et al., 2024).¢

The potential benefits of submarine cables vary across countries, depending on the
change in international internet bandwidth and the maturity of the market. In absolute
terms, the largest increases in mobile broadband users would be expected in coastal
countries in Eastern and Southern Africa, with potentially 2.6 million new users to be
connected (refer to table 4.2), followed by West and Central Africa (1.7 million) and
North Africa (1 million). Relative to the population size, the North Africa region is
expected to have the biggest increase in broadband users in the region, owing to the
maturity of its market, which carries larger network effects.

These expected effects fall short of universal broadband connectivity targets. One exam-
ple is the projected number of new users—only about 1 million would be connected per
year as a result of the price effects from the planned submarine cables. By comparison, uni-
versal broadband connectivity would require 100 million new users per year between 2020
and 2023 (refer to box 4.3). This gap suggests that submarine cables or affordability alone is
not sufficient to achieve universal digital connectivity targets in Africa.

TABLE 4.1

International Internet Bandwidth Projections

Region 2022 (Tbps) 2027 (Tbps) CAGR (%)
Africa 62.2 402.3 45
Eastern and Southern Africa 25.9 176.3 47
North Africa 24.9 138.0 41
West and Central Africa 1.4 88.1 51
Coastal countries 57.6 369.9 45
Landlocked countries 4.1 30.1 49
Island countries 0.5 2.3 37

Source: Internation Finance Corporation calculations based on country-level projections from
TeleGeography (2023).
Note: CAGR = compound annual growth rate; Tbps = terabits per second.
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TABLE 4.2

Geographical Disparities in Investment Opportunities

Eastern West
and and
Outcome Southern Central North Coastal Landlocked Island
indicators Africa Africa  Africa Africa countries countries countries
Annual
change in
international
internet
bandwidth
(%) 45 47 51 41 45 49 37

Mobile
broadband
penetration,
2022 (%) 27.0 22.5 241 49.0 30.8 17.0 18.8

Price of mobile

broadband

(% change) -9.7 -9.0 -10.6 -8.6 -9.9 -10.3 -8.1
New mobile

broadband

users

(millions) 5.20 2.55 1.69 0.96 4.50 0.63 0.07
New mobile

broadband

users,

2022 (% of

population) 0.36 0.35 0.34 0.45 0.44 0.17 0.22
Fixed

broadband

penetration,

2022 (%) 10.6 52 3.0 430 13.4 2.3 52

Price of fixed

broadband

(% change) -3.0 -3.1 -3.0 -25 -2.9
New fixed

broadband

users

(thousands) 151 37 14 99 143 6 2
New fixed

broadband

users,

2022 (% of

households) 0.05 0.02 0.01 0.20 0.06 0.01 0.02

3.3

2.7

Source: International Finance Corporation estimates.
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BOX 4.3

Total Investment Needs—Why Do Estimates Vary?

Previous studies have estimated investment needs in digital infrastructure
in Africa based on a target for new users to be connected. For instance, the
United Nations Broadband Commission for Sustainable Development’s
(2019) report estimated that $2.7 billion of capital expenditures (capex)
would be needed per year to reach universal broadband access between
2020 and 2030. A 2023 assessment by the International Monetary Fund
suggests a total capex of around $45 billion would be required to reach
universal 4G connectivity in Sub-Saharan Africa (Oughton, Amaglobeli,
and Moszoro 2023). Costs can be a major driver of investment needs esti-
mates because of country specificities and uncertainty around technolog-
ical progress. However, most studies share similar average capex-per-user
estimates, ranging from $30 to $60 depending on the target quantity for
mobile connectivity and wholesale infrastructure cost assumptions. As
such, variations in total investment needs estimates are mainly driven by
the target number of users to be connected.

In this chapter, the focus is on the price effects of submarine cables as
a driver of the number of new internet users for a given level of quality.®
Other studies focus on the target of universal broadband access by
2030, which requires an estimated 100 million new users per year in
Africa. Such a target is, however, nearly four times higher than the his-
torical connectivity trends in the region, with 27 million new users per
year on average from 2016 to 2021. These trends result not only from the
effects of first-mile digital infrastructure such as submarine cables, but
also from non-infrastructure-related factors such as network effects and
changes in competition intensity, with the latter being driven by regula-
tory and policy reforms in the telecom sector. Moreover, the expansion
of submarine cables has both price effects and nonprice effects, such
as increased income and enhanced productivity growth for businesses
resulting from the uptake in connectivity induced by the price effects of
submarine cables.

a. Focusing on the price effects of submarine cables allows for a better understanding of
how regulation can maximize the impact that strengthening digital infrastructure has on
increasing digital connectivity and the associated investment opportunities. Regulation
can be a powerful tool for enhancing the pass-through rate of the cost savings that are
enabled by expansion of submarine cables.



INVESTMENT OPPORTUNITIES IN DIGITAL INFRASTRUCTURE 105

When factors beyond the price effects of submarine cables are taken into consider-
ation,” the expected expansion of submarine cable capacity could contribute to con-
necting nearly 100 million new mobile internet users and 10 million fixed broadband
subscribers over 2022—27. Such an outcome reflects the high number of new mobile
internet users associated with expansion of submarine cables. For instance, 133 million
new mobile internet users and 14 million fixed broadband subscribers were connected
over 2016—-21 when submarine cable capacity expanded ninefold.

Estimated investment needs associated with the price effects range from $900 mil-
lion to $1.3 billion of capex in middle- and last-mile digital infrastructure depending
on the cost assumptions.® When nonprice effects are taken into consideration, the
estimated investment needs range from $21 billion to $32 billion (refer to figure 4.4).2
Around 39 percent of the cost is related to national and intercity fiber optic networks,*°
with the remainder related to data centers (15 percent), mobile towers and antennas
(15 percent), and intracity fiber optic networks (31 percent). The estimated investment
needs are equivalent to about $50 per user for the mobile segment, within the range of
previous investment needs estimates but twice the historical trend for capex per user in
Africa.’ Beyond investment opportunities in middle- and last-mile digital infrastruc-
ture, the arrival of submarine cables can support the emergence of cloud computing in
Africa, which is crucial for a continued drop in the cost of technology for businesses
(refer to box 4.4).

FIGURE 4.4

Capex Needs Associated with Growth in International Internet
Bandwidth
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Source: International Finance Corporation estimates.

Note: Distribution reported on the basis of $15,000 per kilometer of fiber optic cable in the low-cost
scenario and $30,000 per kilometer of fiber optic cable in the high-cost scenario. Capex = capital
expenditure; FTTH = fiber to the home.
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BOX 4.4

Cloud Computing and Enterprise Technology
Solutions in Africa

Cloud computing, that is, on-demand computing resources based on
data storage and processing centers outside a company’s premises,
serves as a digital infrastructure that helps make technology services
more affordable for businesses. An expanding array of technology
solutions used by businesses run on the cloud, including enterprise
productivity solutions and enterprise resource planning software.
Cloud computing eliminates the up-front cost of setting up in-house
data and computing infrastructure and keeping up with rapid
technological changes, thereby improving access to affordable
digital technology solutions for businesses. Such improvement in
affordability can be further enhanced by the availability of international
connectivity through submarine cables and the presence of local
data-hosting facilities.

In Africa, the latest boom in data center capacity has been associ-
ated with a faster drop in the price of data transfer, especially for
low-capacity data transfer. However, capacity remains concentrated
in a few large and populous countries, with 92 percent in the Arab
Republic of Egypt, Kenya, Nigeria, and South Africa. This contrasts
with other regions such as Asia and Latin America, where data cen-
ter capacity is less concentrated. Moreover, the data center market
remains nascent with two major neutral players—for example, Teraco
and African Data Centers—as opposed to integrated telecom opera-
tors and a few small-scale cloud service providers such as Internet
Solutions and Telkom/BCX.

Africa’s data center capacity is expected to more than double over
the next five years, driven by demand from cloud service providers.
Cloud service providers typically develop availability zones to
implement cloud platforms, with two or three locations in each
zone. In developed markets, they tend to build one data center in
the availability zone and partner with neutral data center operators
for second and third facilities to ensure redundancy. In developing
markets such as Africa, they often partner with data center operators
instead of building their own facilities. Amazon Web Services (AWS)

continued
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BOX 4.4 (Continued)

built a facility in South Africa in 2021, and Google is expected to follow
suit. Beyond South Africa, the presence of cloud service providers is
limited to a few small-scale facilities to store critical contents locally.
Examples include the city of Lagos, Nigeria, which hosts all three
major cloud service providers (Microsoft Azure, Google Cloud, and
AWS), followed by Nairobi, Kenya, with Microsoft Azure and AWS,
and Cairo, Egypt; Mombasa, Kenya; and Rabat, Morocco, with a single
cloud service provider.

Regulatory Reforms Can Maximize the Impact
of Digital Infrastructure Expansion

Telecom regulations have significantly evolved in Africa since the mid-2000s, but sev-
eral countries still exhibit gaps in areas that are crucial to competition. Indeed, most
countries (more than 40) have a national broadband plan and a separate telecom regu-
lator with a wide range of mandates covering licensing, spectrum, quality of services,
interconnection, universal service, and consumer protection.t2 These regulators have
several instruments to support the functioning of telecom markets, including dispute-
resolution mechanisms, appeals to decision, concept of market dominance, and ability
to impose sanctions and penalties.

Key regulatory reforms remain absent in many countries. Regulatory reforms in the
fixed broadband segment are among the least implemented by most countries in Africa
(refer to figure 4.5). These reforms pertain to the status of the main fixed broadband
operator, which is often a state-owned monopoly and provides services across the entire
value chain—from internet access to end users to access to local and long-distance fixed
lines, access to international connectivity, and domestic broadband infrastructure.
Regulation of interconnection and access to infrastructure also remains nascent across
the continent. Moreover, foreign operators are still not allowed to operate or own tele-
com infrastructure in several countries, and infrastructure sharing is not mandated in
several countries.

With appropriate regulatory reforms, competition could be enhanced, and the arrival
of submarine cables could further reduce prices for end users. Without an enabling
regulatory environment that supports open and nondiscriminatory access to subma-
rine cable landing stations and along the broadband value chain, the impact of new
submarine cables on price would be limited. A statistical analysis of historical regula-
tory reforms shows how they can contribute to a larger price drop than under the status
quo (refer to figure 4.6, panel a). For instance, the introduction of a national broadband
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FIGURE 4.5

State of Telecom Regulation in Africa, 2020
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Source: International Finance Corporation estimates based on data from ITU (2020).

Note: ITU provides a set of 50 indicators that measure different areas of telecom regulations. These
indicators have been grouped into 10 regulatory areas. Functioning telecom regulator includes the
presence of a separate telecom regulator, with diversified funding sources, enforcement power,
dispute-resolution mechanism, and the ability to sanction with the possibility of appeals; regula-
tory capabilities refers to the autonomy of the regulator in decision-making, accountability, public
consultations, and the existence of a competition authority; traditional regulatory mandates refers
to the regulator’s mandate to measure quality of service, award licenses, regulate price, assign fre-
guency spectrum, and manage universal service and consumer issues; emerging regulatory mandates
include broadcasting, content, internet content and information technology services; and licens-
ing refers to the types of licenses provided and the possibility of an exemption. ITU = International
Telecommunication Union; telecom = telecommunications.

strategy was the biggest contributor to submarine cables’ impact on mobile broadband
price, followed by reduced barriers to using Voice-over-Internet Protocols (for example,
WhatsApp), consumer protection, and foreign participation in facility-based operators.
Such reforms are crucial for the cost savings associated with the arrival of submarine
cables to be passed through to end users.

Moving forward, new regulatory reforms are needed to enhance private investments
in digital infrastructure and maximize the potential impact of the planned submarine
cables on price. Figure 4.6, panel b, shows the expected price effects of the arrival of
submarine cables in Africa over 2022-27, depending on regulatory reforms. For both
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FIGURE 4.6

Enhancing Effects of Regulatory Reforms on Mobile Broadband

a. Contribution of regulatory reforms to submarine cables’ impact on price, 2008-20
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Source: International Finance Corporation estimates.

Note: The charts show the percentage change in price that is caused by each regulatory reform; as
such, the percentages do not add up to 100 percent. The contributions were calculated as the aver-
age change in each regulatory indicator times the impact of the interaction between submarine cable
capacity and regulation, divided by the marginal impact of submarine cables’ capacity. As such, they
reflect both the regulatory areas that experienced the biggest improvement over 2008-20 or 2022-
27 and the magnitude of the impact of these regulations in boosting the price effects of submarine
cables (panels a and b). The analysis assumes that each area of regulatory reform was brought to its
best standard in 2022 on a scale ranging from O to 2. As such, the price effects reflect a combina-
tion of how far the average African country is from the best standard and the marginal impact of the
regulatory reform. VolP = Voice-over-Internet Protocol.
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fixed and mobile broadband price, regulations aimed at improving competition inten-
sity have the biggest impact on price reduction. These include foreign participation in
fixed broadband markets and facility-based operators (tower companies and whole-
sale broadband operators); liberalization of the incumbent fixed-line operator market;
reducing barriers to entry for global digital platforms (related to Voice-over-Internet
Protocol); and competition in international gateways, leased lines, and mandated colo-
cation and infrastructure sharing.

Summing Up

The prospects for the expansion of submarine cables in Africa can alleviate the digital
divide and, therefore, create investment opportunities in middle- and last-mile infra-
structure. The expansion of submarine cables by 2027 may generate up to $6 billion in
annual investment needs for middle- and last-mile infrastructure. These investments
would facilitate mobile and fixed broadband penetration, with an expected drop in
prices that would potentially bring in 5.2 million new mobile internet users and 150,000
new fixed broadband subscribers by 2027. Beyond price effects, improvements in pro-
ductivity and complementary infrastructure, such as electricity, could bring additional
investment opportunities and up to 10 million fixed broadband new subscribers over
the period.

Competition is key to maximize the impacts of investment in digital infrastructure.
The increase of quality in connectivity would facilitate the use of cloud computing and
other applications that may contribute to further utilization of digital technology for
businesses. Effective regulations of fixed broadband networks, shared infrastructure,
and openness to international players can enhance the investment opportunities in
middle- and last-mile infrastructure while generating more benefits to customers.

Notes

1. In these markets, telecom operators purchase access to tower infrastructure to install and
operate their active network equipment, such as antennas, base stations, and power stations.

2. In these markets, telecom operators purchase capacity to route their traffic along the domestic
network.

3. In these markets, telecom operators purchase access to capacity to route their data traffic to
foreign destinations.

4. In 2022, the price of a fixed broadband package with a five-gigabyte allowance represented
16 percent of the average income in Africa, compared with 5 percent in low- to middle-income
countries. For a mobile data package, such a ratio amounted to 9.3 percent in Africa, compared
with 3.6 percent in low- to middle-income countries (data from the ITU’s ICT Price Baskets;
income is measured by gross national income per capita).

5. These historical trends are taken as the average change in price during years with limited growth
in international internet bandwidth: minus 3 percent for mobile broadband and zero percent for

fixed broadband.
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6. The analysis relies on a model of the diffusion of fixed and mobile broadband internet that allows
deriving the number of first-time users as a function of change in price, controlling for the price
of device, income, literacy, and access to electricity and considering network effects.

7. For instance, economywide effects associated with submarine cables, such as improvement
in income for individuals and enhanced business productivity growth; see Hjort and Tian
(forthcoming).

8. The estimate is sensitive to the cost per kilometer of fiber optic cable deployed, which
depends on the deployment mode (aerial versus underground) and varies across countries
depending on local wages. The estimated range is based on a cost per kilometer of fiber optic
ranging from $15,000 to $30,000.

9. Nonprice effects refer to factors like quality of internet, income, literacy, and access to
electricity that affect the uptake of the internet beyond price. The investment needs of
$900 million to $1.3 billion derive from the change in internet penetration induced only by
a price drop. However, the demand equation shows that the nonprice factors significantly
affect internet penetration. These nonprice effects are taken into consideration by using the
overall elasticity of internet penetration to submarine cable capacity, instead of just the por-
tion of that elasticity coming from a change in price.

10. Part of the investment needs in middle-mile fiber optic could be met by activating underuti-
lized fiber optic networks owned by state-owned enterprises and utilities. This underutilized
infrastructure amounts to an estimated half a million kilometers, according to the International
Finance Corporation (Rossotto 2021).

11. The United Nations Broadband Commission for Sustainable Development (2019) reports $27 of
capex per new user, whereas the ITU (2020) reports $64 capex per user. These figures are based
on average capex per user in Africa calculated using data from GSMA Intelligence over 2017-22.

12. References based on the number of African countries with de jure regulations in each area
as of 2020. The data come from the ITU’s ICT Regulatory Tracker, which tracks de jure
regulations across 50 areas covering the institutional framework of the telecom regulator, its
mandate and regime, and the competition framework of the telecom sector.
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CHAPTER S

Tech Start-Ups and
Digital Platforms

Marcio Cruz, Beliyou Haile, and Mariana Pereira-Ldpez

Key Messages

» The success of mobile payments in Africa showcases how tech start-ups and digi-
tal platforms can disrupt markets by providing innovative and affordable services.
They address financial exclusion by fostering technologies that are easy to adopt,
cost-effective, and user friendly, resulting in reduced transaction costs for payments.
Disruptive start-ups can potentially turn other growth constraints faced by businesses
across various sectors into profitable opportunities, thereby enabling digitalization
by providing technology solutions adapted to local contexts.

» Africa’s digital start-up ecosystem is still nascent but stands out as one of the fastest-
growing worldwide, underscored by a sevenfold increase in deals between 2015 and
2022. Start-up growth is currently concentrated in major cities in the Arab Republic of
Egypt, Kenya, Nigeria, and South Africa, but other locations are seeing an accelera-
tion. Digital tech firms in Africa are younger and smaller and grow more slowly than
those in other regions. Sixty percent of tech firms in Africa are less than 10 years old,
and 85 percent of them have fewer than 10 employees. Yet, as in other regions, younger
tech firms are more disruptive than their older peers.

+ The link between the incorporation of disruptive technologies and funding among
tech start-ups in Africa is weak. Despite evidence suggesting that firms incorporating
disruptive technologies are more likely to succeed, they struggle to obtain funding in
Africa. Disruptive ventures in Latin America receive 99 percent more funding than
nondisruptive ones, but in Africa they only get 40 percent more. As in other regions,
teams with a higher share of women receive significantly less funding in the African
tech sector.

n3
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Introduction

This chapter describes the role of tech start-ups and digital platforms in Africa in
addressing some of the barriers to firms’ digitalization. These ventures can provide
innovative solutions to address high technology costs, enhance skills, compensate for
the lack of digital literacy, expand access to markets, and close information gaps. The
analysis in this chapter contributes to bridging the data gap regarding the entrepre-
neurial landscape in the region by harmonizing and combining data from various com-
mercial platforms, including PitchBook, Crunchbase, Preqin, Refinitiv, Briter Bridges,
Africa: The Big Deal, LinkedIn, and web-scraped data, along with new primary data
collected by the International Finance Corporation (IFC).* The following questions are
addressed:

+ What are the key characteristics of tech entrepreneurship in the region?

+ To what extent do digital tech firms incorporate disruptive technologies into their
offerings?

+ How can tech entrepreneurship enable digital adoption across African firms?

First, this chapter delves into the role of digital tech firms in the success of mobile
payments in Africa in order to draw lessons about supply-driven technologies leading to
leapfrogging (skipping a phase in technological development). Second, it describes the
landscape and profile of tech entrepreneurship in the region and analyzes how start-ups
have incorporated disruptive technologies (emerging technologies with the potential to
change the way the market operates) into their offerings. Third, it assesses the barriers
entrepreneurs face in the local ecosystem and discusses opportunities for investment in
start-ups that could enhance the productive use of digital technologies by all businesses
in Africa.

Role of Digital Tech Firms in the Success of
Mobile Payments in Africa

The success of mobile payments in Africa is an example of how supply-driven disrup-
tive technologies can target new markets with affordable and appropriate solutions.
Chapter 1 shows how mobile payments served as an entry point for the digitalization
of firms in Africa, but similar patterns of diffusion are not observed for other digital
applications for businesses. The success of mobile payments in Africa involves several
components, including the use of disruptive technologies and new business models to
provide more efficient and affordable solutions for payment transactions, reducing the
cost of adoption, which is an important barrier highlighted in chapter 3. Many people
are aware of the success of M-Pesa in Kenya (Suri and Jack 2016).2 Analyzing the driv-
ers behind the rapid diffusion of mobile payments provides valuable insights for other
disruptive technologies.
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Mobile payments have spread quickly in Africa because of several factors. First, this
technology is relatively easy to adopt and user friendly, and it reduces transaction costs
for payments.? Mobile payments do not require a high level of financial literacy and can
yield immediate and visible benefits (Begazo, Blimpo, and Dutz 2023; Suri et al., 2023).
Second, mobile payments were an Africa-tailored solution deployed in a way that was
accessible (through an extensive network of agents) and attractive for low-income, low-
skill households and microbusinesses with basic access devices (basic mobile phones
using SMS). Mobile payments addressed a local-specific problem, namely the failure
of the traditional banking system to meet the financial needs of all households and
enterprises, with strong network effects—the benefits of adoption increase with more
people and firms using them (refer to Alvarez et al., 2023). Initial deployment of these
solutions also benefited from regulations that did not impose significant burdens or
additional costs.

An example of market disruption in the mobile payments sector is Wave, a digital
payment start-up launched in 2017 in Cote d'Ivoire and Senegal. By 2022, it had grown
to be francophone Africa’s first unicorn (a privately held start-up with a market valu-
ation of $1 billion). Wave targeted midsize to large markets such as Cote d’Ivoire and
Senegal, where mobile money penetration remained low although incumbent firms had
been operating for more than a decade. It has subsequently expanded to Burkina Faso,
The Gambia, Mali, and Uganda. The company operated at a cost 50-70 percent below
that of the incumbent and was thus able to offer more affordable, faster, and conve-
nient usability that encouraged high-frequency small transactions, reaching 10 million
registered accounts by 2022 (African Business 2023; Lévi 2021). Tech start-ups that
address and build products around overcoming market frictions, such as high costs and
low-quality services, can have greater impact and find a quick market fit through better
service offerings. In the process, they inject more competition across markets.

The success of mobile payments in Africa hasbeen unevenacross the region. Countries
in East Africa have led mobile money adoption, with 69 percent of the population in
Kenya age 15 years and older having a mobile money account (the figure increases to
almost 100 percent if households with at least one person using mobile payments are
considered); in Uganda, 54 percent of that population has a mobile money account.
The comparable figure for Morocco, however, is only 6 percent. Mobile money is not
strongly related to penetration of financial institutions, mobile subscriptions (refer to
figure 5.1), or per capita income.

Successful stories stem instead from an important entrepreneurial component, com-
bining disruptive technologies and new business models. How can some of these fea-
tures be replicated to diffuse digital technologies for other business functions, such as
administration, planning, and sales or other sector-specific technologies? To further
understand the role of tech start-ups and digital platforms as potential facilitators of
technology diffusion across other business functions in Africa, the following sections
analyze the entrepreneurial landscape, document how digital tech start-ups are incor-
porating disruptive technologies into their offerings, and assess the “premium to dis-
ruptiveness” received by those firms in terms of funding.
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FIGURE 5.1

Mobile Money Accounts and Mobile Subscriptions
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Landscape of Digital Entrepreneurship
in Africa

The African digital start-up ecosystem is among the fastest growing in the world. Over
the past decade, Africa has consistently registered record investment figures, even amid
the global downturn generated by the COVID-19 pandemic (Disrupt Africa 2022). In
2022, Africa attracted more than $3 billion in venture capital investment,* well above
the $185 million observed in 2015. Furthermore, Africa has 11 so-called unicorns, most
of which are focused on the financial technology (fintech) sector. Although the number
of tech companies and deals in 2022 was half that in Latin America, the number of firms
and deals in this space has nevertheless soared in Africa (refer to figure 5.2).
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FIGURE 5.2

The Tech Start-Up Ecosystem in Africa Is Booming
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Profile of Digital Tech Firms

Digital firms in Africa are younger than those in other regions. More than half of them
are less than 10 years old. Still, there is variation within the region. For example, South
Africa has a larger proportion of older firms, and the mean age of companies is 25 years.
In Nigeria, the average age of firms is eight years.

Tech firms in Africa are smaller and grow at a slower pace than in other regions.
Data on employees from LinkedIn show that tech entrepreneurship is still concentrated
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in the segment of companies with fewer than 10 employees, which makes up 86 percent
of the total (Colonnelli et al., 2024). Although this structure mimics that of other sectors
in Africa, firm size is smaller than in comparator regions such as Latin America, where
the proportion of businesses with fewer than 10 employees is 9 percentage points lower.
Furthermore, African firms in general start out smaller than in other regions, including
Latin America, Europe, and North America. African firms start to grow only after about
10 years, and even then, their median size remains below 10 employees.

Regional and Sectoral Concentration

Although most entrepreneurial activity is concentrated in the “big four” countries (Arab
Republic of Egypt, Kenya, Nigeria, and South Africa), they are picking up elsewhere.
The big four account for 56 percent of firms in the tech sector, even when a group
of smaller and not necessarily investment-ready firms is included. Their dominance is
observed for both established firms and start-ups (firms ages five years or less), point-
ing to persistence in firms’ location. Yet, there is an increasing role for other countries
such as Ghana, Morocco, and Tunisia, which account for 17 percent of all tech firms in
Africa. The big four’s share, at 70 percent, is even higher for “big deals”—or firms that
reached $100,000 or more in funding. More than being concentrated in a few coun-
tries, tech start-ups are concentrated in a few cities in these countries (refer to map 5.1).
Smaller and less sophisticated firms are less geographically agglomerated.

Market size is a critical factor leading to start-up concentration in the big four coun-
tries.> Yet, some other African countries, notably Ghana, Liberia, Senegal, Tunisia,
Uganda, and Zimbabwe, are home to more digital tech firms than might be expected
from their market size, proxied by gross domestic product (GDP). Similar qualitative
results are observed when estimating the gap between digital business density (num-
ber of digital businesses operating in the country) and its potential level according to
population and GDP. A group of countries, mainly located in eastern Africa, have more
businesses than expected on the basis of their market size.

Information technology (IT) services and e-commerce are the specific areas of busi-
ness that boast the highest number of digital tech firms in Africa, whereas fintech
receives the largest concentration of funding. Almost half of the tech firms in the region
are in IT, a subsector that includes software programming, digital services, IT machin-
ery and equipment, infrastructure and services, and data storage and management.®
Many of these firms are small and do not involve high-potential entrepreneurship.”
Despite the expansion of mobile payments in the region, fintech accounts for fewer
than 1 percent of the firms operating in the tech sector (refer to figure 5.3). However,
looking at which start-ups receive the most investment, fintech is the leading subsec-
tor, suggesting a market concentration that can be driven by economies of network (for
example, the winner takes most of the market), particularly for mobile payments, where
the value of the platform increases with the number of users.
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MAP 5.1
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FIGURE 5.3

Almost Half of Africa’s Tech Firms Focus on IT Services
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Entrepreneurial Ecosystems and the Barriers to
Digital Entrepreneurship

Successful businesses require a complementary entrepreneurial ecosystem. These
factors are needed to foster access to knowledge, skilled labor, the right infrastruc-
ture, and business accelerators, incubators, and investors that channel resources
and funding to high-potential firms (Audretsch, Cruz, and Torres 2022). An increas-
ing number of organizations are aiming to support entrepreneurship in Africa and
enhancing these factors.

The number of tech hubs (active organizations offering facilities and support for
tech and digital entrepreneurs)—increased from 314 to 1,031 between 2016 and 2021
(Sarangé and Chuku 2021). Consistent with the geographical distribution of start-ups,
these hubs are concentrated in the big four countries. However, 53 percent of these hubs
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focus on providing coworking spaces, which does not necessarily connect to funding.
Moreover, 11 percent are accelerators (fixed- and short-term immersive cohort-based
programs),® which offer mentoring and training programs, and 33 percent are incuba-
tors, which provide long-term support for start-ups through a broader set of ad hoc
services. The remaining hubs serve as connections among researchers, entrepreneurs,
and funding.

Findings from a novel survey of 264 small and medium-size accelerators, incubators,
and investors in Africa highlight the nascent entrepreneurial ecosystem. These organi-
zations are primarily young, small, and focusing on the accelerator and incubator phases
(Colonnelli et al., 2024). Key points include that, first, most organizations are general-
ists rather than specialists in specific sectors. Second, most of the support tends to be
nonfinancial, with more than 50 percent offering formal acceleration and incubation
programs, and only 29 percent of these organizations providing equity funding. Third,
although the selection of high-growth start-ups is critical to the success of these types of
organizations (Gonzalez-Uribe and Leatherbee 2018; Gonzalez-Uribe and Reyes 2021),
53 percent of them do not select start-ups on the basis of revenue criteria, 13 percent
have a revenue threshold, and 10 percent base selection on growth; the remainder do
not have clear criteria. African entrepreneurial organizations face critical constraints in
identifying opportunities, with limited resources (56 percent) and information or data
(46 percent) cited as major obstacles for both accelerators or incubators and investors.
These challenges contribute to the higher perceived risk and more difficulties in secur-
ing funding for innovative start-ups.

Are Digital Tech Firms Enabling the Use of
Disruptive Technologies?

The successful expansion of mobile phones and mobile payments shows that oppor-
tunities exist for private firms to disrupt markets and enable technology diffusion. As
highlighted in box 5.1, not all business models that disrupt markets rely on disrup-
tive technologies, but these types of technologies tend to be correlated with poten-
tial market disruption. The extent to which digital tech firms incorporate disruptive
technology into their offerings can help to enable leapfrogging. The overall gap in
disruptive technologies relative to top global entrepreneurial hubs (Palo Alto, Seattle,
London, and Tokyo) is slightly lower compared with other emerging market regions,
such as Latin America.? However, if mobile payments are excluded from the analysis,
the distance to the frontier increases significantly. An analysis of the number of tech-
nologies incorporated (focusing only on those firms having at least one) shows that
e-commerce is the sector in which Africa is closest to these top hubs (refer to Cruz,
Pereira-Lopez, and Salgado 2023).

Some key disruptive technologies that African digital tech start-ups have incorpo-
rated are related to mobile payments and cloud computing. However, the region still lags
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BOX 5.1

What Are Disruptive Technologies?

Disruptive technologies have the potential to change the way a market
operates, to create new markets, and to eventually overtake leading
companies in mainstream markets. These types of technologies are
increasingly embedded in other technologies or business offerings,
leading to better performance. For example, on one hand, artificial
intelligence started by creating a new and specialized market, but it
has gradually been incorporated into other digital solutions. Financial
technology companies, on the other hand, use digital technologies
to improve their interaction with clients, reduce transaction costs,
increase market outreach, and expand coverage.

Not all leading-edge technologies are disruptive. Some products or
services with high technological content are too specialized to disrupt
the markets. The concept of disruptive technology is, therefore, linked
to the market. Take, for example, the case of Apple computers or the
Ford Model T in the United States. Neither of these technologies was
new, but they were disruptive in the way they were brought to millions
of households and businesses (refer to Christensen 1997; Eli, Hausman,
and Rhode 2023). The empirical analyses presented in this chapter
follow the systematic approach to identifying these technologies used
by Bloom et al. (2021), who implement a textual analysis of millions of
patents (technology) and thousands of earning calls (market) from the
United States.

in taking advantage of machine learning and artificial intelligence—powered solutions
(refer to box 5.2). The share of African firms incorporating mobile payments into their
offerings is 65 percent larger than in Latin America and twice the share observed in the
frontier hubs (refer to figure 5.4). This is consistent with the fintech boom in the region
and the widespread integration of mobile payments into digital tech firms, as well as
the ubiquitous adoption of digital payments by firms across all sectors, discussed in
chapter 1. However, Africa and especially Latin America have a higher share of firms
offering cloud computing technologies compared with the frontier. Cloud computing
provides a cost-effective substitute for in-house data storage infrastructure with the
flexibility to quickly scale up or down as required (Daugherty and Wilson 2022).
This can be pivotal for smaller firms grappling with limited resources and financial
constraints.
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BOX 5.2

How Can African Firms Best Leverage Artificial Intelligence
for Their Success?

Artificial intelligence (Al), which is already being implemented by some
of the disruptive firms in the African ecosystem, holds great potential
to scale up and improve the quality of services by automating repetitive
tasks and allowing employees to focus on the most complex and
creative tasks. For example, through Al-powered chatbots, customers
can obtain easy access to commonly requested information, allowing
firms to provide these services to more consumers simultaneously.
These technologies also allow service providers to augment their skills.
Nurses and teachers, for example, can turn to these tools for knowledge,
what Markoff (2016) and Agrawal, Gans, and Goldfarb (2023) regard
as “intelligence augmentation.” These uses could contribute to
improving outcomes for patients, students, and consumers (Johnson
and Acemoglu 2023).

Furthermore, Al is particularly valuable in Africa and other developing
markets for two reasons. First, in low-information contexts, “machine
learning can draw signals from new sources of data” (Bjorkegren
2023). Examples of this are credit scoring using machine learning (for
example, Tala in India, Kenya, Mexico, and the Philippines; M-KOPA in
Ghana, Kenya, Nigeria, South Africa, and Uganda), which helps people
without financial access to obtain credit; identifying poor households
for program targeting; and using satellite images to refine population
estimates. These technologies can also be leveraged to build resilient
food systems by analyzing large amounts of data, using models to
predict food supply, and analyzing different scenarios related to
potential supply chain disruptions and climate shocks.

Second, Al can compensate for the capability limitations of technology
consumers, helping existing and new workers become more
productive. Voice-powered Al gives access to digital technologies
to people with limited literacy. Translation tools can break language
barriers and expand access to information. Interactive conversations
through chatbots or other solutions allow people with low levels of
digital literacy to interact with more complex digital technologies.

continued
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BOX 5.2 (Continued)

Al-driven image recognition can provide information in visual formats.
Furthermore, learning experiences can be personalized by using
these technologies. A recent empirical study examining the longer-
term effects of a generative Al-based conversational assistant across
thousands of workers finds that the Al tool increases productivity,
as measured by issues resolved per hour, by 14 percent on average,
with a 34 percent improvement for novice and low-skilled workers but
minimal impact on experienced and highly skilled workers—helping
less-experienced and lower-skilled workers move down the experience
curve and generating durable learning.? Consistent with these findings,
other related studies find that ChatGPT compresses the productivity
distribution, with lower-skill workers benefiting the most.?

Despite the opportunities Al provides, Africa lags in these solutions
because of various factors. First, there are still important infrastructure
gaps. Second, scaling up Al solutions focused on the poor requires
large investments, which may not necessarily be profitable for
private investors and may benefit from support by governments and
development finance institutions. Third, for these models to work, the
machine learning algorithms must be trained with information. So far,
the information is scarce to effectively train these systems in the many
different languages and dialects spoken in Africa, which hampers
the performance and accuracy of natural language-processing tasks
(Bjorkegren 2023).

Finally, there are the widely known challenges, common to all
countries, related to the misuse of data by businesses, including data
privacy concerns, surveillance, and misinformation, as well as the
potential manipulation of the associated algorithms by consumers
(Bjérkegren, Blumenstock, and Knight 2023) and job displacement
concerns.© All these risks pose regulatory challenges, especially in
countries in which regulations are lagging. But private sector actions,
such as developing more robust technologies, can address some of
these problems.

a. On the basis of a US Fortune 500 company that specializes in business process
software, with the majority of chat-based technical support agents in their sample
working from offices based in the Philippines and answering technical support questions
from US-based small and medium enterprises. See Brynjolfsson, Li, and Raymond (2023).

b. Refer to Noy and Zhang (2023).
c. To increase the likelihood that Al applications are translated into job opportunities,

they need to be complementary to workers and enhance their capabilities (Johnson and
Acemoglu 2023).
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FIGURE 5.4

Use of Disruptive Technologies in Africa, Latin America, and
Frontier Locations

Cloud computing
Machine learning and Al
Social networking
Mobile payment

Smart devices

Search engine

Online streaming
Virtual reality
Computer vision

Wi-Fi

Electronic gaming

]
Autonomous cars

3D printing r

Hybrid vehicles and electric cars '

GPS

RFID

Touch screen

Solar power

0 5 10 15 20 25 30 35 40 45
Share of firms (%)

M Frontier Africa Latin America

Source: Cruz, Pereira-Lépez, and Salgado (2023) using data from Crunchbase, https:;/www
.crunchbase.com.

Note: Each bar represents the share of firms in each region using each technology. Bars for each region
do not add up to 100 percent because some firms might incorporate more than one disruptive tech-
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radio, and lithium battery, are not shown in the graph as they have a share below 0.1% for Africa, Frontier,
and Latin America locations.
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African digital tech start-ups tend to integrate more disruptive technologies
than their older counterparts. As expected, this pattern is similar to those of other
regions and emphasizes the potential relevance of young firms in enabling technol-
ogy diffusion (refer to figure 5.5). However, when examining variation across sec-
tors and countries throughout the life cycle, it is notable that older firms in Africa,
particularly in fintech and, to a lesser extent, in e-commerce, exhibit a relatively
high level of disruptive technology activity. The fintech sector shows a different
pattern because, on average, younger firms do not incorporate more disruptive
technologies relative to older firms (Cruz, Pereira-Lopez, and Salgado 2023). This
result is mainly driven by Egypt, Kenya, and Nigeria (three of the big four), where
older firms have incorporated more disruptive technologies. This is consistent with
a sector characterized by higher entry costs, stricter regulations, and sectoral cross-
overs, meaning that before specializing in fintech, firms may need to consolidate in
adjacent industries.

FIGURE 5.5

Age Profile of Disruptive Technologies
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Note: Frontier cities are defined as Palo Alto, Seattle, London, and Tokyo. Latin America is defined
as South America plus Mexico. The figure shows the predicted value from a Poisson regression of
the number of technologies over age by region. Given that many firms in the sample lack disruptive
technologies, the average estimated value of the number of disruptive technologies (y axis) falls
below 1.
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Funding for Incorporating Disruptive Technologies Is
Lower in Africa Than in Other Regions

African tech firms incorporating disruptive technologies attract more funds, but the addi-
tional funding associated with disruptiveness, the “premium to disruptiveness,” is lower
than in other regions. Disruptiveness, paired with a good-quality business proposal, entails
risk but also has a large potential for future revenues. Therefore, firms including these tech-
nologies in their offerings would be expected to have a higher probability and a higher value
of funding. Such firms in Africa have a 3-percentage-point higher probability of securing
funding, compared with 7 percentage points in Latin America and 16 percentage points in
the frontier locations. Firms incorporating disruptive technologies also obtain 40 percent
more funding. Once again, the disruptiveness premium in Africa is lower than that in other
regions: one-sixth of that observed for the frontier and less than half that in Latin America.
This premium is particularly lower for start-ups, which could stem from a higher percep-
tion of risk compared with frontier locations, where better information tends to be avail-
able, allowing for risks to be more thoroughly evaluated and where local incumbents that
impede the expansion of nonconnected start-ups by making access to essential business
inputs more difficult may be less entrenched (refer to figure 5.6).

FIGURE 5.6

Being Disruptive Attracts 40 Percent More Funds for African
Firms
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African tech firms that incorporate disruptive technologies receive earlier funding
with lower initial amounts but perform better, with a higher probability of success in
terms of exit or valuation growth.!® Disruptive tech firms receive funding half a year
earlier than nondisruptive firms, but the value of the first deal is 17 percent lower, as
well as its first valuation. Even so, disruptive tech firms, on average, show a higher prob-
ability of success (almost 5 percentage points), a higher growth in valuation (44 per-
cent), and, eventually, end up receiving more funding (5.3 percent growth in deals).
Once again, these results corroborate the hypothesis that risk perception and informa-
tion deficits in assessing risks prevent new ventures from getting more funding, even
when they have great potential.

The characteristics of the tech firms’ founders play a role in obtaining funding in
the region. In Africa, tech sector founders with a postgraduate education have a
probability 13 percentage points higher of securing funding and obtain an amount
48 percent higher than other entrepreneurs in the sector. If their education is from a
foreign university, that probability rate increases by 1 additional percentage point, and
the amount of funding increases by 5 percent. The allocation of funding toward highly
educated individuals is not exclusive to Africa or the tech sector. It is likewise observed
for nontech entrepreneurship in Africa (refer to figure 5.7).

Although having a team that includes women increases the probability of fund-
ing for African nontech firms by 4 percentage points, this is not the case in the tech
sector. The value of funding for tech firms decreases significantly for teams with a
higher share of women, a result not observed in Latin America. Furthermore, among
big-deal firms (those that received funding exceeding $100,000), male-led teams
can land, on average, 44 percent more funding than female-led teams. The contrast
between tech and nontech in the region could indicate that even though more and
more accelerators, incubators, and funds are targeting female-led projects, they
have yet to reach the tech sector.

The factors that correlate most strongly with funding are whether the founder has
experience participating in other firms (23-percentage-point increase in probability,
111 percent in funding) and—even more so—in other sectors (59-percentage-point
increase in probability, 123 percent in funding). The latter points to the role played by
spin-off companies in the region, especially in terms of big-deal companies. The infra-
structure and trust established by their parent companies enable spin-offs to mitigate
risks, secure more funding, and grow more rapidly. In general, in contexts in which
there is a higher perception of risk or a dearth of information about projects, investors
emphasize the characteristics and experience of founders in making their investment
decisions.
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FIGURE 5.7

Probability of Obtaining Funding on the Basis of Founder and
Firm-Level Characteristics in Africa
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Source: Colonnelli et al. (2024) using data from LinkedIn, PitchBook, Pregin, and Refinitiv.

Note: The bars in panel a show the coefficients of a linear probability model in which the dependent
variable is whether the firm received funding. The lines represent 95 percent confidence intervals.
The sample includes 281,525 observations for nontech and 124,410 for tech. The bars in panel b
show the coefficients of a regression of the logarithm of the amount of funding over the different
characteristics of firms (expressed as a percent change). The lines represent 95 percent confidence
intervals. The panel includes 9,432 observations for nontech and 5,784 for tech.
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Boosting the Pipeline of Meaningful Projects
in Digital Tech

Even though investment has surged in Africa during the past decade, many further
opportunities can be seized. Several sectors have potential given their market size, the
type of market problems that firms can solve, and spillover effects on firms and work-
ers. Fintech, e-payments, and e-commerce (refer to the first section of the chapter and
box 5.3) are among the highest growth sectors in the region and can expand by taking
advantage of the infrastructure that has been built over the past few years. Other sec-
tors such as e-management, agricultural tech, education tech, and cleantech have large
potential markets and start from a smaller share of investment in the region. These sec-
tors are particularly relevant to boost productivity, build human capital to leverage the
demographic dividend, and aid the clean energy transition.

BOX 5.3

Turning Market Gaps into Opportunities: E-commerce

E-commerce is, along with financial technology, the sector displaying
the most investment and start-up growth in the past few years.
Whereas some e-commerce companies have pursued the business-
to-consumer market, the focus has recently been on the business-
to-business segment. This segment shows untapped potential; on
average, just 8 percent of formal firms in the region have online sales.
Among these firms, 25 percent of their sales are conducted online. The
share of sales using e-commerce is not significantly different for large
firms, indicating that the use of digital channels for sales is not solely
determined by company size, but rather by adoption and utilization.

Limited adoption of e-commerce, compared with mobile payments,
can be attributed to several factors. First, adopters are not able to
perceive the benefits. Second, the solutions usually require a higher
level of digital literacy, especially when not accompanied by a network
of agents. Third, many African countries have substantial gaps in
logistics infrastructure, including lack of address, restricting the reach
and growth of e-commerce firms. Building this infrastructure entails
substantial investment and, consequently, requires securing more

continued
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BOX 5.3 (Continued)

capital, makes the path to profitability longer, and poses survival
risks for firms, particularly in a context of limited funding.? These
constraints unveil opportunities for asset-light models relying on
third-party logistics and logistical efficiencies. The feasibility of such
models depends on the unique gaps in each country. In addition, the
transportation of goods from a distribution center or hub to the end
consumer’s location (what is called last-mile delivery in the logistics
industry) in Africa, and even among leading countries in e-commerce,
suffers from the lack of an accurate and reliable street addressing
system (Fredriksson 2021). This is most salient in business-to-consumer
e-commerce.

The fast-moving consumer goods (FMCG) supply chain in Africa
faces significant challenges. Informal vendors currently account
for 90 percent of retail transactions, resulting in a fragmented
supply chain that inefficiently connects suppliers and retailers. This
fragmentation leads to high costs for distributors, retailers, and
consumers. Additionally, the suboptimal delivery methods within this
supply chain contribute to unnecessary emissions burdens.

Amid these challenges, several companies have recognized the
immense potential in providing digital solutions to the informal
sector and have transformed it into major market opportunities.
Companies such as MaxAB in the Arab Republic of Egypt; Twiga
Foods and Wasoko in Kenya; and TradeDepot, Sabi, and Omnibiz
in Nigeria have emerged as key players in this space. Through their
platforms, these firms have directly connected informal retailers
with manufacturers, reducing markups caused by lengthy and
fragmented distribution chains. They have also introduced logistical
efficiencies through aggregation. The impact of this sector is
significant, considering that 83 percent of jobs in Africa are in the
informal economy, with a majority of retail businesses being run
by women. Moreover, these companies have the potential to drive
digital diffusion across businesses in Africa by integrating additional
services such as credit, inventory monitoring, and data analytics
into their platforms.

continued
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BOX 5.3 (Continued)

TradeDepot: Digitalization of the FMCG Supply Chain

In Nigeria, local logistics start-up TradeDepot has developed a
direct-to-retail distribution marketplace, cutting out wholesalers
as mediators, focusing on digitalizing the FMCG supply chain, and
more efficiently consolidating supply (combining shipments from
different FMCG brands or manufacturers and distributors to generate
efficiencies) and demand (informal retailers). Retailers can directly
restock products via text, app, web, and call centers, and products are
then directly delivered to their shops within a day or two. Distributors
working through the digital marketplace receive these orders and
deliver them via optimized routes, and FMCG brands receive market
information on their products. In turn, the efficiency gains from
organizing information flows and optimizing distribution channels
translate into lower prices to retailers and, ultimately, consumers.

TradeDepot’'s organized digital FMCG supply chain landed the
company a partnership with Unilever in 2019 to digitalize their
distribution network in Nigeria. Rather than developing an in-house
digital marketplace, Unilever leveraged TradeDepot's platform
with established market fit, saving Unilever development costs. For
TradeDepot, the success of a multinational FMCG brand partnership
offered an unprecedented opportunity to increase scale.

a. For example, Omnibiz in Nigeria has an asset-light model without warehouses or a
fleet and relies on third-party distributors, allowing it more flexibility.

E-management and Digital Solutions for
Business Administration

Digital technologies have the potential to improve human capital, entrepreneur-
ial, and firm capabilities in Africa. Evidence across countries has shown the large
benefits of improving managerial practices (Bloom et al., 2013, 2020; Scur et al.,
2021), for which training and methods could be shared and taught through digi-
tal platforms, reducing their costs. Furthermore, given the relationship between
management practices and productivity and its complementarity with invest-
ment in innovation and research and development, using digital technologies can
yield direct and indirect benefits. In addition, digital technologies can ameliorate
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information gaps related to management (firms are unaware of how good or bad
their management practices are) by harnessing existing and new information (for
example, online surveys) and using benchmarking tools.

A constraint for many digital businesses in Africa is limited market size, especially
for “winner-takes-all markets” that characterize many digital business solutions.
A recent analysis based on the Enlyft database of digital technologies used by firms
in developing countries shows that, for all regions, the supply of some frontier digital
technologies is relatively concentrated because of scale and network advantages. For
example, the market share of software licenses applied to enterprise resource plan-
ning systems, a frontier technology for business administration, is concentrated in
large global corporations, such as SAP, Microsoft, and Oracle (Cirera, Comin, and
Cruz 2022).

Although the African markets might be relatively small for global conglomerates,
there may be opportunities to tailor these solutions to local-specific conditions. Beyond
affordability, a potential challenge for the diffusion of digital technology by businesses
in Africa is the small market size, driven by a lack of productivity-enhancing technolo-
gies that match the existing skill levels. Digital solutions need to become cheaper, sim-
pler, and available in local languages.

The potential for implementing simple (lower-cost) digital solutions that can lead
to efficiencies in business functions is high. For example, Anderson et al. (2023) ran
a pilot developing a simple app for marketing analytics (sales, products, and custom-
ers) and implemented it in Rwanda, resulting in higher sales (36 percent) and profits
(29 percent). Chapter 2 estimates that more than 600,000 firms with five or more work-
ers and up to 40 million own-account businesses in Africa are likely to benefit from
further digitalization in business administration.

The wide adoption of mobile payments and e-commerce growth in the region can
be a stepping stone for digital diffusion because new functionalities can be built on the
mobile payments and e-commerce digital infrastructure. For example, as more small
and midsize enterprises participate in business-to-business e-commerce, solutions
aimed at more specific business and management functions, such as inventory manage-
ment and monitoring of key performance indicators, can be introduced.

Sector-Specific Digital Solutions: Agtech

Agricultural technology, or agtech, currently accounts for less than 1 percent of digital
tech firms, despite agriculture contributing a fifth of Africa’s GDP and half of total
employment (OECD and FAO 2016). Smallholder farms in Africa produce 70 percent
of the region’s food supply and support 60 percent of Sub-Saharan Africa’s 1.2 billion
people. Agricultural productivity in the region is among the lowest in the world, and
technological progress and yields have mostly stagnated (Suri and Udry 2022).

The number of agtech services in low- and middle-income countries increased
from about 50 in 2009 to more than 700 in 2019 (latest available), led by digital
advisory and financial services (refer to figure 5.8). Among this group of countries,
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FIGURE 5.8

Number of Agtech Services in Low- and Middle-Income Countries,
by Use Case, 2009-19
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Source: Phatty-Jobe, Seth, and Norton (2020).
Note: Agtech = agricultural technology.

Sub-Saharan Africa witnessed the fastest growth and accounted for 62 percent of
agtech services in 2020 (Phatty-Jobe, Seth, and Norton 2020). Climate advisory ser-
vices for farmers and other actors who rely on rain-fed agriculture will help users
adapt to weather variability and climate change. Investments in data collection
tools such as unmanned aerial vehicles and Internet-of-Things (IoT) devices, ana-
lytical capabilities such as modelling and machine learning, and digital platforms
will enable timely delivery of data-driven, customized (by commodity and location)
agriculture and climate advisory services (Priebe 2022). Disseminating information
through digital means is cheap once a platform and content have been developed,
but those require fixed costs that reduce prospective profitability for private firms,
potentially calling for partnerships with the public sector (Fabregas, Kremer, and
Schilbach 2019; World Bank 2023).

Despite the growth in agtech services, Africa’s agriculture remains the least mecha-
nized and irrigated in the world, contributing to low productivity and resilience and
high food loss and waste. Previous studies show that fewer than 1 percent of farming
households owned a tractor, and 5 percent irrigated land (Christiaensen 2017). Through
IoT-enabled digital platforms for fleet management, some start-ups (for example,
Hello Tractor) are connecting tractor fleet owners with farmers and providing them
with advanced tools for monitoring performance. Yet, further evidence is needed
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regarding the impact of these solutions on stimulation of technology upgrading by more
user firms. Moreover, agtech start-ups also face similar barriers shared by other busi-
nesses, among them the shortage of working capital and low digital skills in the labor
force (Abate et al., 2023).

The potential market for digital agriculture in Africa is estimated at more than $2 bil-
lion, more than 90 percent of which is still untapped (Tsan et al., 2019). Previous studies
have identified potentially scalable agtech investment opportunities in addition to pub-
lic investments and policies to enhance mobile penetration, the quality and affordability
of internet connectivity, and digital skills in rural Africa (FAO and ITU 2022; Kim et al.,
2020). These opportunities range from addressing asymmetric and incomplete infor-
mation to alleviate credit constraints and amplify the options for insurance to sector-
specific applications, such as product tracing and IoT, enabling cooling and storage to
strengthen value chains and minimize food loss. Yet, these solutions need to overcome
the challenges such as the dominance of small-scale agricultural operators and poor
infrastructure in Africa.

Summing Up

Addressing market failures to facilitate financing of innovative early-stage disruptive
businesses can strengthen the design and scaling of applications to boost firm digi-
talization in Africa. The success of mobile payments in the region shows that start-
ups can disrupt markets by incorporating technologies that are relatively easy to adopt,
user friendly, and cost-effective. The rapid diffusion of mobile payments across firms in
Africa, as discussed in chapter 1, has an important entrepreneurial component, com-
bining disruptive technologies and new business models and overcoming several barri-
ers discussed in chapter 3, such as the high cost of adoption and lack of infrastructure
and skills. Similar investment opportunities might be available for other business appli-
cations, but the incorporation of disruptive technologies has a weak relationship with
prospects for financing among tech start-ups in Africa, relative to other regions.

Improving the pipeline of bankable projects by providing better access to informa-
tion, markets, and finance can facilitate the spread of innovative digital applications.
Businesses in Africa have a large market potential for digital solutions—from general
functions, such as administration, planning, and sales, to sector-specific tasks and train-
ing of labor force. This market has specific needs for which rewarding disruptive solu-
tions need to be combined with addressing lack of affordability, firm capabilities, and
human capital that prevent a wider level of adoption across businesses in Africa while
also being a barrier to tech start-ups themselves.

Notes

1. See Colonnelli et al. (2024) for further details about the dataset.

2. M-Pesa, a Kenyan mobile payment service that emerged from the mobile network operator
Safaricom, Vodafone’s Kenyan associate, started a mobile money revolution in the region in 2007,
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using a model that entrepreneurs have tried to replicate, with mixed outcomes. Ten years after
the launch of M-Pesa, mobile money has been used by at least one individual in 96 percent of
households in Kenya and had lifted an estimated 2 percent of Kenyan households out of poverty
(Suri and Jack 2016).

3. According to Suri (2017), using M-Pesa to send money had a cost equivalent of almost 30 per-
cent of sending it via postal bank or bus delivery and 46 percent of sending it via Western Union,
without accounting for other transportation or time costs.

4. This figure from Disrupt Africa (2022) encompasses only venture capital. Partech (2022) esti-
mates around $6.5 billion in total for venture capital, equity, and debt in 2022.

5. See Zhu et al. (2022) for a broader discussion on the role of market size beyond the Africa region.

6. IT services include custom computer programming services, software publishers, priced digital
services, all other miscellaneous electronic and computer equipment, computer facilities man-
agement services, semiconductor machinery manufacturing, computer and peripheral equip-
ment manufacturing, and semiconductors and other electronic components.

7. High-potential entrepreneurship refers to those firms that are investment-ready or seeking
investment and are, therefore, found in commercial datasets such as PitchBook, Crunchbase,
and Preqin. Smaller firms only appear in noncommercial sources such as LinkedIn.

8. Cohen et al. (2019) provide further details on the role of accelerators.

9. Latin America is used as a region of comparison because, like Africa, it includes emerging mar-
kets that have experienced significant growth in technology adoption and entrepreneurship.
These dynamics are more inward-related, which is different from other emerging regions like
Asia, where the focus tends to be on trade and outward-related dynamics (Cruz, Pereira-Lépez,
and Salgado 2023).

10. An exit is the process by which an investor or investment firm realizes their investment and exits
their ownership position in a company. It involves selling or divesting their stake in the company
to generate returns on their investment (Investopedia 2021).
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CHAPTER 6

Financing Digitalization of
Businesses in Africa

Marcio Cruz, Florian Mélders, and Mariana Pereira-Lopez

Key Messages

« Digital infrastructure investments in Africa reached more than $32 billion between
2010 and 2021. For every dollar spent in the region by governments on public—private
information and communication technology projects, private actors invested four. Yet,
more private finance is needed to address infrastructure gaps and enable the productive
use of digital technologies by firms.

+ Funding for digital tech firms in African countries is small relative to their income levels. Only
one-quarter of funded firms receive their first venture capital within the first five years. The
African venture capital and private equity ecosystem relies predominantly on foreign capital.
Start-ups in Africa are averse to debt, preferring equity, and do not want to give up control.
Acceleration programs—which provide firms with guidance and funding—face high demand
for grants, but firms are averse to government involvement and accelerators taking equity.

+ African firms that apply for loans to carry out technology upgrades and for expanding
production face higher application rejections than their peers in other regions. The financ-
ing gap for existing formal firms to digitalize their business administration is between
$1.4 billion and $2.7 billion, based on different scenarios. The high cost of capital is an
important barrier to the adoption of digital technologies in African economies. Emerging
digital credit markets offer a potential increase in funding at lower cost. They can also
facilitate access to traditional finance.

Introduction

This chapter analyzes the role of financing in facilitating opportunities in digital infra-
structure, entrepreneurship, and adoption of digital solutions by firms. It underscores
the need for further private financing to support the productive use of digital technolo-
gies across all sectors of the economy. It also discusses how policy reforms, especially
regulations, must be put in place to stimulate private sector initiatives in this domain.
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The chapter addresses the following questions:

+ What is the status of investment in digital infrastructure?
+ What are the key gaps in financing digital innovation through tech start-ups?
+ How can capital be mobilized to support digital upgrades across all sectors?

The chapter outlines the characteristics of digital infrastructure investment in Africa.
First, it discusses the role of development finance institutions (DFIs) and the public
sector in de-risking projects and complementing and supporting private investment.
Second, it examines funding and support for start-ups, including government-led efforts.
Third, it analyzes the financial gaps, credit constraints (including the cost of capital),
and potential benefits to be gained from increasing financing for firm digitalization.

Financing the Digital Transformation in Africa

The availability of financing with appropriate risk—return characteristics is key to
addressing the different challenges posed by incomplete digitalization. The sources and
types of financial instruments can be differentiated by three types of end user:

« Digital infrastructure providers;
+ Technology start-ups supplying digital services and applications; and
« Traditional firms of all sizes that are digitalizing.

Addressing these diverse financing challenges requires tailored solutions involving
public entities, private financiers, and DFIs. For large infrastructure investments such as
submarine cables that have positive spillover effects, public and DFI financing can provide
support, considering blended financing to lower the cost of capital and mitigate specific
risks. Private investors have been already actively acting in this space. To leverage the
benefits of these investments, complementary actions are needed to unlock financing to
other end users. Tech start-ups usually rely on intangible assets, such as data and novel
business models, making them least attractive for traditional banks. Grants can support
initial growth when financing from venture capital (VC) and angel investors is limited.
In sectors such as agricultural tech (agtech), health tech, and educational tech, where the
social returns are high but private capital is limited, the public sector and DFIs can ensure
viability and scalability. The local financial market to support these firms is limited, with
large potential for expansion. For firm digitalization, obstacles such as high interest rates,
limited information, and firms’ lack of collateral might limit credit. Guarantees by the
public sector or DFIs can help overcome these obstacles, along with support for artificial
intelligence—based solutions that reduce the risks and lending costs for commercial banks.

Private capital’s impact in this area can be maximized by enabling investment from
productive actors in the value chain. Box 6.1 offers an example of complementary
actions, based on public investments in infrastructure supported by the World Bank
Group in Senegal, followed by reforms aiming to facilitate financing to tech start-ups to
expand digital services and applications, along with complementary actions providing
information and advice to support digital adoption by small and medium firms.
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BOX 6.1

Mobilizing Finance for Digitalization

The World Bank helped enhance digital connectivity in West Africa
through its support for the Africa Coast to Europe submarine cable,
launched in 2012. This investment complemented previous cable con-
nections, such as the Atlantis-2 in 2000 and South Atlantic-3/West
Africa Submarine Cable in 2002. This infrastructure laid the founda-
tion for improved access and reduced costs for broadband internet in
Senegal and neighboring countries. In addition, the World Bank has
helped increase access to energy in Senegal, something that indirectly
facilitates adoption of digital technologies, through initiatives such
as the Senegal Electricity Sector Support Project, which is making
electricity more reliable and accessible in select rural areas, therefore
enabling digital technologies to thrive.

Regulatory reforms resulting from these operations have facili-
tated entry and expansion of tech start-ups. Moreover, in 2018, the
International Finance Corporation (IFC) invested in Partech Africa,
a venture capital fund dedicated to financing tech start-ups across
Africa, including Senegal. These collaborations and investments under-
score the pivot toward attracting more private capital to sustain and
grow Senegal’s emerging tech ecosystem.

Lately, a World Bank loan to Senegal focused on promoting digital
technology upgrades by firms. This program, in collaboration with the
Agence de Développement et d’Encadrement des Petites et Moyennes
Entreprises, the government agency that supports small and medium-
size enterprises, has provided a diagnostic and funded technical assis-
tance to support digitalization. IFC has also partnered with Orange
Bank Africa, Orange Group’s digital bank, to help businesses, including
those in rural and underserved areas, to access loans online (IFC 2022,
2023). Understanding the impact and potential these actions have for
mobilizing further private investment is critical to boost the productive
use of digital technologies. Cruz, Dutz, and Rodriguez-Castelan (2022)
show that despite remarkable improvements in digital infrastructure,
there remain significant gaps in productive use of digital technologies
by Senegalese firms.
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Investment in Digital Infrastructure

Digital infrastructure investments in Africa topped $32 billion between 2010 and
2021, with large participation from the private sector. Most of this investment went
to the mobile subsector (refer to figure 6.1, panel a), which consists of cable and fiber
optic, followed by internet (internet networks and operators) and terrestrial assets
(communication towers, base stations). Most of these transactions were in Nigeria
(66 percent), South Africa (14 percent), and the Arab Republic of Egypt (7 percent).
Across Africa, private actors invested more than $4 for every dollar spent by governments
on public—private information and communication technology (ICT) projects, a higher
ratio than in other regions (refer to figure 6.1, panel b). Through these projects, which
were mostly greenfield, private capital made an important contribution to closing
digital infrastructure gaps in the region. Public investment constraints caused by high
indebtedness and limited domestic revenues make financing from the private sector
crucial to meeting Africa’s digital infrastructure investment needs (Devine et al., 2021).

The average ICT infrastructure project in Africa is six times smaller than its
equivalents in Latin America and the Caribbean and East Asia and Pacific (refer to
figure 6.2). One in five ICT investment projects in Africa is backed by multilateral
organizations. Of these projects, two-thirds are in the continent’s poorest countries,
and an additional one-fifth are in low-income countries with limited creditworthiness.

FIGURE 6.1

Private Investment in ICT Projects
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Sources: Panel a: [IUGlobal; panel b: Private Participation in Infrastructure Project Database, World Bank.
Note: Panel a shows the value of project and corporate finance transactions in telecommunications
in Africa between 2010 and 2021. $ = US$; AFR = Africa; EAP = East Asia and Pacific; ECA = Europe
and Central Asia; ICT = information and communication technology; LAC = Latin America and the
Caribbean; MENA = Middle East and North Africa; SAR = South Asia.
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FIGURE 6.2

Investment Levels in ICT Projects, by Region
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DFIs can prioritize projects with longer maturities, particularly riskier projects that
may be unattractive to commercial lenders, despite a potentially broad development
impact. DFIs mobilize private capital for Africa primarily by investing in economic
infrastructure and services. This accounted for 72 percent of total DFI capital mobiliza-
tion in 2021 (OECD 2023).

Funding of Disruptive Tech Start-Ups

In comparison with other regions, the flow of financial support to digital technology
start-ups in Africa is more restricted and limited. Start-ups draw on different combina-
tions of financial sources at different points in their life cycle, reflecting their evolving
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risks. For example, firms are often initially funded through grants, friends or family, or
personal savings. As the business develops, it usually transitions toward larger external
funding sources such as VC or banks. However, a lower proportion of African firms in
the VC and private equity (PE) ecosystem make it through all the different phases of
such a funneling process—from early stage to initial public offering (IPO)—compared,
for example, with their Latin American counterparts. Even with the increasing pres-
ence of accelerators, incubators, and VC firms focused on early-stage ventures, only a
few firms manage to complete this funneling process. From the universe of VC-backed
firms, only 12 percent raise later-stage funding, and only 3 percent go into IPO and
post-IPO.

These characteristics of funding might be explained by the limitations of the entre-
preneurial ecosystem in Africa. First, although funding is growing at high rates in Africa,
it is still limited. Second, some of the tech solutions developed are not scalable enough
because of market conditions and frictions such as fragmented supply chains, limiting
their potential to attract investment. Third, exit options are limited,* with equity being
the main type of funding (refer to figure 6.3).

Early-stage start-ups in Africa receive less funding than in other regions, with a
value nearly 40 percent lower than their Latin American counterparts. These results are
based on start-ups younger than five years old, comparing the median value of funding
normalized by gross domestic product per capita across regions (refer to figure 6.4).
This gap underscores the challenges faced by African start-ups in their initial growth

FIGURE 6.3
Funding of African Tech Firms, by Funding Type
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FIGURE 6.4

Early-Stage African Tech Firms Are Less Well Funded Than Their
Peers in Other Regions
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Bank for GDP per capita.

Note: Median funding is normalized by GDP per capita. Frontier is defined as London, Palo Alto,
Seattle, and Tokyo. GDP = gross domestic product.

and development phases. However, as firms mature (five to 10 years old), African start-
ups catch up, with a funding level 8 percent higher than that of those in Latin America,
although still 70 percent below frontier levels. Despite initial funding constraints, as
shown in chapter 5, younger African start-ups are more disruptive and innovative than
older firms.

Funding for tech entrepreneurs takes longer to be mobilized in Africa than in other
regions. In Sub-Saharan Africa, only one-third of funded firms secure their first VC deal
in their first five years, compared with more than half of firms in Latin America. By year
10 of operation, 60 percent of funded firms in Sub-Saharan Africa obtain their first deal,
compared with 75 percent in Latin America (Colonnelli et al., 2024). This means that
either the market appears to wait longer to finance investable ventures or that projects
take longer to become investable. This could be explained, as mentioned in chapter 5, by
a higher perception of risk, information gaps that do not allow the market to correctly
assess risks, or competition-related issues linked to access to a range of essential busi-
ness inputs that take longer for new entrants to secure. In any case, investors prefer to
come in only after certain elements of risk have been resolved, which tends to be closer
to the usual exit time frame. In fact, for both the tech sector and other sectors in Africa,
the median value of funding ramps up after the seventh year of operation.

The African VC-PE ecosystem relies predominantly on foreign capital, primarily
from North America, Europe, and DFIs, to finance nearly all ventures (refer to figure 6.5).
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FIGURE 6.5

Funding in Africa Is Fueled from Abroad

Investment flows between regions (share of total value)
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Note: The figure shows the origin of investment partners participating in deals (left) and the within-
Africa location (region) of the firm receiving the funding (right). DFI = development finance institutions;
GP = general partner; LP = limited partner; RoW = rest of world.
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These patterns broadly apply to both types of investments: general partners, which
involves full operational control of a businesses with unlimited financial liability,
and limited partners, which means that investors have little or no involvement in
daily operations and limited liability. Among all other regions, only Latin America
occasionally exhibits a comparable share of the deals funded by foreign capital. This
fact also underscores the nascent stage of the African ecosystem. Other regions, such as
Asia, have shifted from a foreign-financed ecosystem toward a smaller share of foreign
capital in the past two decades.

There is increasing activity by accelerators, incubators (including syndicates, venture
builders, and technology hubs), and seed funding investors to increase the pipeline of
investable start-ups (refer to the discussion in box 6.2). Although there is no conclusive
evidence so far about the impact of these activities or the most effective bundles of ser-
vices (business education and training, mentorship, networking, and funding, among
others), accelerators, incubators, and seed funding investors are expected to facilitate
matching between potential investors and entrepreneurs. Likewise, they can help reveal
the quality of start-ups and thus match investors to investable projects (Gonzalez-Uribe
and Hmaddi 2022).

Creating an environment conducive both to attracting VC and to fostering long-
term entrepreneurial success requires various complementary factors. It needs robust
legal institutions, digital infrastructure, benefits from agglomeration of knowledge and
human capital, a sizable market, and policies addressing exchange rate risks and capital
controls. Indeed, investor protection, government effectiveness, internet bandwidth,
and the share of the population with internet coverage were found to be positively
associated with VC deals across 25 African countries between 2014 and 2019 (Jaoui,
Amoussou, and Kemeze 2022). Likewise, contract enforcement and property rights
protection are crucial for equity investments from largely international investors.
Governments in the region are, therefore, increasingly promoting start-ups through
comprehensive start-up legislation. Senegal and Tunisia have already embraced this
approach, and 16 other countries are reportedly in the process of doing so (Investment
Climate Reform Facility 2021). For these initiatives to succeed, collaboration among
stakeholders is crucial to ensuring the right instruments and incentives are in place
for all ecosystem members.

DFIs can improve the entrepreneurial ecosystem by funding VC firms, seed funds,
incubators, and accelerators that support early-stage ventures in these markets. First,
they can foster the ecosystem’s selection of successful and potentially disruptive
ventures. Second, by strategically channeling investments, they can catalyze additional
private sector funding. Third, they can directly de-risk projects with high social returns
but insufficient private sector appeal, thereby ensuring the realization of meaningful
initiatives that might otherwise face undue challenges.
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BOX 6.2
What Do Start-Ups in Africa Want and Need?

Funding and investment observed in the entrepreneurial ecosys-
tem are equilibrium market outcomes. Disentangling the supply and
demand factors driving these results can inform policies and invest-
ment opportunities. Supply factors relate to investors’ perceptions
of and preferences for risk. In these emerging markets, investors and
funds might prefer to focus on companies with a good track record
or on highly educated or experienced entrepreneurs. Demand factors
or characteristics of entrepreneurs might limit this matching. Some of
these factors or characteristics relate to the entrepreneurs’ experience,
incorporation of disruptive technologies in their offering, scalability,
and investment readiness of the company. Even though a firm may
be innovative, it might not be ready to receive investment because
of some deficiencies in its capabilities or because the owners are not
willing to cede some control (Cusolito, Dautovic, and McKenzie 2021).
In this sense, the preferences of entrepreneurs matter in terms of how
capital is deployed, especially for high-growth firms and in markets in
which the variety and flexibility of instruments are still limited.

A background study for this book estimates preferences for capital
of high-growth digital start-ups (Colonnelli et al., 2024). The analysis
builds on a light-touch experiment in which firms are asked to rate a
set of investors’ and accelerators’ profiles (depending on the stage of
the firm). The study, aimed at eliciting the preferences of individuals in
an experimental setting, follows the literature on résumé audit studies
(Bertrand and Mullainathan 2004; Kessler, Low, and Sullivan 2019) and
previous applications to venture capital markets (Colonnelli, Li, and Liu
2024). The design allows for an unbiased estimation of the preferences
of start-ups for different sources of investors, terms, and partners by
providing strong incentives in the form of helping firms match up with
potential partners (investors, accelerators, or incubators), which helps
ensure that the responses are truthful. The analysis provides rigorous
information on high-growth start-ups in Africa, which is rarely avail-
able and can inform how to allocate capital in a cost-effective manner,
in terms of what kind of services, such as accelerators and investment
readiness programs, are in high demand.

Preliminary results indicate that the characteristics of a deal matter
more than the characteristics of investors. These results are based on

continued
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BOX 6.2 (Continued)

primary data collected from 3,128 firms in Africa (refer to figure B6.2.1).
There appears to be a preference for nonfinancial support and local
experience. In terms of the instruments, start-ups are averse to debt.
Although they prefer equity, they do not want to give up control.
Analyzing the preferences of earlier-stage entrepreneurs regard-
ing acceleration programs, the preliminary results indicate that they
want grants and that there is a reputation premium for internationally
sponsored accelerators, whereas there is an aversion to government
involvement or accelerators taking equity.

FIGURE B6.2.1

Funding Preferences of Start-Ups
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FIGURE B6.2.1 (Continued)
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where / is the entrepreneur who answers the survey; Interest,

is the level of interest of start-up / for investor or accelerator profile j; M is the total
number of characteristics analyzed, m refers to each of the M characteristics, e is the
error term; B is the coefficient associated with each characteristic of the accelerator,
incubator, investor, or deal; and ais individual firm effects. Responses for N = 3,128 firms.
DFI = development finance institution; DM = developed market; EM = emerging market;

GP = general partner; LP = limited partner.
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Financing Firms’ Digital Upgrade

The development of financial markets fosters the adoption of advanced technolo-
gies, especially in industries with higher financing needs. There is a direct association
between access to commercial loans and the use of digital technologies (Cirera, Comin,
and Cruz 2022). Microbusinesses that obtain a loan are 18 percent more likely to use
smartphones, nearly 15 percent less likely to use a 2G phone, and more than 9 per-
cent more likely to use a computer (Atiyas and Dutz 2023). Additionally, for the case
of agriculture, Abate et al. (2016) find that better access to credit enhances uptake of
technologies.

African firms applying for loans for technology upgrades and production expansion
have more of their applications rejected than firms in other regions. Figure 6.6 shows
that, on average, small firms in (select) African countries had about one loan rejection
in the past three years. Medium-size African enterprises had a lower average rejection
number (0.89), followed by large firms (0.66). The higher average number of rejections
for African firms is especially striking for small businesses, an estimated 0.58 higher
than that of firms in other regions.

FIGURE 6.6
African Firms Find It Harder to Get Loans for Tech Upgrades
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loans controlling for size, sector, and region fixed effects. Panel b plots the interaction term of the
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Between 130,000 and 260,000 firms could potentially digitalize their internal pro-
cesses if access to credit were improved. These estimates, based on methods and find-
ings described in chapter 2, take into consideration some basic characteristics of the
firms (for example, size, sector, region), where companies stand in their current digita-
lization process, their likelihood of adopting these technologies, and their financial con-
straints. Eleven percent of formal firms that have not digitalized their internal processes
have the characteristics to potentially do so. If the sample is restricted to those firms
with sales high enough to cover credit repayments, only 10 percent would be potential
credit receivers. Furthermore, just 6 percent seem to be capital constrained.?

The estimated financing gap for the digitalization of business administration of for-
mal firms in Africa is between $1.4 billion and $2.7 billion. These estimates are based on
different scenarios (refer to figure 6.7). Although this is a small share of the overall fund-
ing gap in Africa, it represents the digitalization of only one business function, which is
strongly associated with firm productivity, employment, and firm growth. Firms with
the potential to digitalize have sales growth rates similar to those of digitalized firms,

FIGURE 6.7

Financing Gap for Formal Firms’ Digitalization
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Technology surveys.

Note: Scenario 1 takes into account all firms with an estimated probability of using sophisticated
digital technologies for business administration or operations planning, regardless of their financial
situation. Scenario 2 restricts to those firms with gross profits large enough to cover the investment
value in at least two years. Scenario 3 is the most restrictive, as it also excludes those firms with
assets valued at lower than the median of the digitalized firms in their sector or size group, as a proxy
of facing financial constraints.
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but their productivity is 0.25 standard deviation lower. Furthermore, 46 percent of firms
with the potential to digitalize are small, 35 percent are medium size, and 19 percent
are large. Closing this financing gap will make an important contribution to completing
digitalization, specifically by facilitating the adoption of digital technologies.

The interplay between available finance and the adoption of technology is nuanced,
especially for micro-, small, and medium-size enterprises (MSMEs). Among firms with
the potential to digitalize, 30 percent do not have the required asset levels to obtain
traditional loans. Limited access to financial markets, insufficient liquidity, inadequate
collateral, lack of financial literacy, and poor infrastructure complicate this relationship,
further limiting the potential of these firms to digitalize.

Reducing the Cost of Financial Capital

The cost of capital, a significant barrier to technology adoption and digitalization in
African economies, is the anticipated return investors expect to compensate for asso-
ciated risks. The cost of capital consists of three elements: first, the risk-free rate of
return that applies to all investments and serves as a baseline; second, country-level risk
premiums that reflect the extra required yield for elevated risk in a specific country for
potential defaults or exchange rate depreciations (a country’s premium is computed by
comparing the interest on its bonds with the interest on bonds for a country considered
low risk that acts as a benchmark); and third, returns address project or sector-level
risks. The average country risk premium is higher in Africa than in other regions, which
contributes to higher cost of capital. In addition, markets assign a higher risk to sectors
associated with new technologies or digitalization (refer to figure 6.8), which makes
investments in those sectors likely more costly.

Traditional financial institutions generally rely on standardized financial records and
credit histories to make credit decisions. However, many African companies, especially
those in the informal economy, lack this track record, making it difficult for small and
medium-size firms to access finance for technology investments. Moreover, the speed
with which technology can become obsolete further complicates matters, making it dif-
ficult to assess the software’s durability and the return on investment. Furthermore, the
lack of technical skills to test, deploy, and maintain software adds uncertainty for finan-
cial institutions, further limiting their willingness to fund such projects.

Emerging digital credit markets provide more streamlined loan approval pro-
cesses, which considerably lower transaction costs. An analysis of M-Shwari, a digital
banking solution in Kenya, by Suri, Bharadwaj, and Jack (2021) revealed that digital
loans complement rather than substitute for existing credit sources. Recent mobile
money-based solutions relying on machine learning methods predict repayment of
credit from mobile phone metadata and have shown a good prediction performance
that could allow access for unbanked individuals, potentially helping microbusinesses
(Bjorkegren and Grissen 2020). In addition to the potential of digital credit markets,
digitalization (for example, mobile money) can facilitate access to traditional finance
(refer to box 6.3).
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FIGURE 6.8

Average Sector-Specific Risk across Emerging Markets and
Developing Economies Using Industry Betas
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Note: The beta quantifies the volatility of a stock or portfolio relative to the overall market, within the
Capital Asset Pricing Model (CAPM). The CAPM is a financial model that describes the relationship
between the expected return of an investment and its risk. Beta equals 1, indicated by the horizontal
line, implies that a stock’s price is expected to move with the market. Equities with a beta greater
than 1 are considered more volatile than the market, meaning they might offer higher returns but
come with higher risk. Telecom = telecommunications.

Recent research (for example, Meli, Djoumessi, and Djiogap 2022) also underscores
the value of financial education for enhancing mobile banking uptake, highlighting the
need for a comprehensive approach to improving both access to finance and adoption
of technology among MSME:s.

One of the most pressing issues is the perceived high risk associated with investing
in MSMEs and tech-focused firms, which is exacerbated by rapid technological changes
and businesses’ lack of tangible assets to use as collateral. Traditional financial institu-
tions often see these factors as barriers, leading to high interest rates and stringent
collateral requirements. This is particularly evident in the African context, where the
funding gap for MSMEs was estimated at $417 billion in 2018/19.2
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BOX 6.3

Combining Mobile Money with Traditional Financial
Services Boosts Productivity

A recent study investigates the effects on labor productivity in Africa
of combining mobile money use with access to traditional financial
services (Konte and Tetteh 2023). Specifically, the paper builds on pre-
vious work that shows that mobile money can reduce financial trans-
action costs (Jack and Suri 2014) and facilitate access to trade credit
and loans (Beck et al.,, 2018; Gosavi 2018). The paper shows that firm
labor productivity is enhanced by synergistic effects of mobile money
when used along with traditional financial services such as bank credit
and account ownership.

Drawing on firm-level data from the World Bank Enterprise Survey across
14 Sub-Saharan African countries, the analysis reveals that although tra-
ditional financial services had a significant positive effect on labor pro-
ductivity, mobile money alone did not show a robust impact. However,
the combined use of both financial avenues leads to increased produc-
tivity. Specifically, combining access to bank capital with mobile money
use increases productivity by 22 percent compared with firms that do
not use any of these services (refer to figure B6.3.1). The findings are
stronger for small and medium-size enterprises in which high-value and
low-value transactions coexist. Mobile money is cost-effective in low-
value transactions, whereas traditional financial services are relatively
cheaper for high-value transactions. Furthermore, because small and
medium-size firms are more financially constrained, receiving resources
from banks and, at the same time, benefiting from transaction cost
reduction offered by mobile money leads to higher productivity.

The untapped potential for private sector investment in mobile money
platforms is striking. For instance, partnerships between commercial
banks and mobile network operators could yield value-added prod-
ucts, facilitating digital credits to small and medium-size enterprises
by leveraging transaction records as a new form of credit scoring.
Through such collaborations, mobile money can directly elevate firm
performance, particularly for firms with limited access to traditional
financial avenues. Strategic enhancements, such as enabling bank-to-
mobile money interoperability and increasing daily transaction limits,
could further amplify this complementarity.

continued
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BOX 6.3 (Continued)

FIGURE B6.3.1

Effects of Finance and Mobile Money on Productivity
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Source: Konte and Tetteh (2023).

Note: Dots indicate the estimated effect, and the extended lines surrounding them indicate
the 90 percent confidence interval surrounding the estimate. Bank capital = 1 for firms that
have a part or all of their working capital financed by traditional banks and O otherwise. The
bank account dummy takes a value of 1 for firms that have a checking or savings account in
a bank.

Another crucial issue is the role of the informal economy, which widens the gap
between information about a given firm available to its owners and managers and
their potential financiers. A considerable part of economic activity in African coun-
tries occurs outside formal financial systems. As a result, financing is lower, particularly
for microbusinesses and young businesses that lack collateral accessible to larger, more
established firms (Atiyas and Dutz 2023).

The financial constraints that firms face to acquiring technology, along with the many
associated market failures, require policy responses. First, there is a need for financial
sector regulatory reforms, such as the establishment of better credit infrastructure to
ease access to capital for technology adoption and innovation. Furthermore, research
has shown that credit enhancement tools such as partial credit guarantees can boost
lenders’ risk tolerance (Begazo, Blimpo, and Dutz 2023). It is also necessary to sup-
port and generate incentives for banks to improve their risk management as well as the
quality of information, including credit bureau coverage, use of nontraditional sources,
and the reform of secured transaction regimes, which can support the productivity and
growth of enterprises (Ghassibe, Appendino, and Mahmoudi 2019).
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To ameliorate such constraints, financial institutions are increasingly accepting
innovative types of collateral, such as movable assets and intangibles (future sales,
inventories, and cash flows). This increases the number of firms with access to finance
by 10 percent on average, reduces interest rates, and extends terms, in particular for
smaller and younger firms (Love, Martinez Peria, and Singh 2016). Digital collateral,
an emerging form of securing lending that uses lockout technology to disable the flow
of services remotely, can also reduce this credit market friction. Using a field experi-
ment evaluation, Gertler, Green, and Wolfram (2021) found that digital collateral led to
higher loan repayment and profitability for lenders.

Moreover, clear frameworks for data protection and cybersecurity can give firms
the confidence to adopt digital solutions. For example, whereas cloud technologies
provide computing and storage capacity at a lower cost, data privacy concerns and
market concentration have deterred their broader adoption by businesses (Bayuo et
al.,, 2022; McKinsey 2018). It is also important to ensure that tax policies targeted
to digital services, especially mobile money, do not end up generating obstacles for
digital adoption or disproportionally affecting lower-income households and small
businesses.*

DFIs also have a role in supporting the flow of credit to small and medium-size enter-
prises intending to adopt digital technologies. For example, blended finance can offer
guarantees, especially in underserved markets and for sectors such as agriculture and
climate, which are critical for food security and sustainability, respectively. DFIs can
also support capacity-building initiatives for financial institutions to develop exper-
tise and knowledge for effectively assessing and financing tech adoption projects. This
includes advisory services to enhance the capability of financial institutions to evaluate
the viability and impact of tech adoption initiatives by small and medium-size firms
(Begazo, Blimpo, and Dutz 2023).

Notes

1. “The process of selling off an investment in a company, typically through a merger, acquisition, or
initial public offering (IPO), to generate a profit or return on investment” (Investopedia 2021).

2. We define capital constrained firms as those nondigitalized firms that have lower capital levels
than the median digitalized firm in their size—sector—country group.

3. This figure is based on 2018/19 MSME financing gap data (IFC 2017).

See, for example, the case of Uganda, where a 0.5 percent tax on mobile money withdrawals
generated an immediate 24 percent drop in transactions (Clifford 2020) and disproportionally
affected the poor (ICTD 2021; IMF 2019; UNCDF 2021).
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CHAPTER 7

Policies to Unlock
Digital Private Investment

Zineb Benkirane, Marcio Cruz, and Mariana Pereira-Lopez

Key Messages

+ DPolicies are needed to support tech entrepreneurs in developing and adapting digital
technologies for the local operating context. Likewise, policies need to facilitate firm
adoption and use of digital technologies for productive purposes. This requires imple-
menting complementary actions, from regulatory reforms to firm-level interventions,
that affect firm inputs, outputs, and capabilities, as well as incentives to attract high-
talent entrepreneurs to innovative and disruptive businesses.

+ Reducing the cost of trading digital goods and facilitating the integration of digital ser-
vices would make technology more affordable in Africa. Despite Africa’s heavy reliance
on imports from outside the continent, it still has one of the highest applied tariffs on
digital goods globally. The African Continental Free Trade Area is expected to reduce
prices and increase the imports of digital goods. Yet, the current and proposed coverage
of tariff reductions on digital goods is limited, given that tariff reductions target intra-
region trade, and most of these goods are sourced outside Africa.

+ Broader regulatory reforms are needed to boost competition, reduce risk, and encour-
age further private investment in digital infrastructure, innovative start-ups, and digital
adoption by businesses. Operationally speaking, these reforms should start at a small
scale to incentivize and pilot private sector—led innovations. Infrastructure sharing can
facilitate competition and reduce deployment costs to improve connectivity. In low-
income countries, priority reforms should focus on increasing access to digital enablers,
such as internet and devices, complemented by actions to facilitate the productive use
of digital technologies by businesses and making digital adoption more affordable.
Middle-income countries more advanced in digitalization should prioritize reforms
enabling fuller use of digital technologies for productive purposes.
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Introduction

This chapter analyzes the role of policies in facilitating fuller use of digitalization,
including reforms to foster private sector investment in this domain. The chapter first
posits that stimulating private investment in digitalization requires action in various
complementary areas. Second, it analyzes how trade policy can foster digital adoption
through further market integration, with in-depth estimates of the potential impact of
the African Continental Free Trade Area (AfCFTA). Third, it provides further examples
of regulatory reforms, sectoral investments, and firm-level interventions, including
a discussion on how country priorities may vary according to country income level.
Finally, the chapter considers how various stakeholders can support actions to unlock
private investment opportunities in the digital space.

The Role of Policies

The scope of the policies required to unlock private investments that could enhance
firm digitalization is broad. They encompass various complementary elements, such as
access to electricity, human capital, regulations, competition, and access to finance for
enabling the productive use of technologies. Recent academic publications and various
reports from the World Bank Group have emphasized several policies to support tech-
nology upgrading.! The design of these policies must be tailored to each country’s local
context. Box 7.1 provides a checklist for the design of these policies and more specific
recommendations for the African context.

New evidence presented in this book can inform actions that policy makers, develop-
ment finance institutions (DFIs), trade organizations, and investors in various domains,
such as trade and market integration, need to undertake. Other areas, discussed in pre-
vious chapters, refer to regulatory reforms to enhance the impact of investments in
digital infrastructure (refer to chapter 4), the potential market failures and opportuni-
ties for private investments in digital solutions (refer to chapter 5), and the benefits
from broader access to finance, linking the needs of different end users of finance with
digitalization (refer to chapter 6).
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BOX 7.1

Policy Priorities: Diagnostic Checklist to Facilitate
Technology Adoption

Previous work undertaken as part of the World Bank Productivity
Project series has pointed to several policy recommendations for
boosting technology adoption by firms. The following steps would need
to be embedded in a country’s firm technology adoption framework to
design effective policies:

e |dentify the types and sizes of the market failures.

e Assess the quality of infrastructure.

e |dentify regulatory bottlenecks.

e Facilitate access to finance for technology upgrading.

e Institutionalize an open trade regime that supports access to exter-
nal knowledge and technology.

e Build institutions to address coordination failures in the provision
of information and training of the workforce in the availability and
use of digital technologies.

¢« Improve the provision of and the markets for business advisory and
technology extension services.

e Enhance awareness, improve targeting mechanisms for govern-
ment support, and strengthen government capabilities.

Beyond suggestions for policy makers and public agencies, the
private sector can benefit from diagnostic tools and instruments for
technology upgrading at the firm level (for example, business advisory
services, technology extension services, technology centers, and
finance instruments, including grants and vouchers). Cirera, Comin,
and Cruz (2022) provide further detail, combined with evidence from
the World Bank’s Firm-level Adoption of Technology survey. They also
emphasize the importance of the supply side of technology in driving
adoption.

The World Bank’s 2023 report Digital Africa: Technological
Transformation for Jobs (Begazo, Blimpo, and Dutz 2023) emphasizes
the impact of digital and complementary technologies on jobs
and poverty reduction. The analysis focuses on improving internet
affordability and infrastructure, innovation and education policies,
and digital inclusion. Policies to promote affordability and access

continued
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BOX 7.1 (Continued)

to infrastructure highlighted in the study include pro-competition
regulation in areas such as licensing. Innovation policies aim at
enabling enterprises and households to use digital technologies more
productively and provide inclusive applications to consumers. To
facilitate the widespread use of digital technologies, increased access
to business advisory services, technology information, skills training,
along with long-term investments in high-quality secondary and
tertiary education, are among the available instruments.

Amin and Gallegos (2023) discuss the importance of affordable devices
for all, focusing on internet-enabled mobile devices for individuals in
developing countries. Hence, their policy recommendations center
on boosting the affordability of internet-enabled devices in low- and
middle-income countries, focusing on areas such as reducing import
duties and other taxes on these devices and offering subsidies or
financial incentives to both manufacturers and consumers. Moreover,
financing initiatives, such as microloans or pay-as-you-go models,
make devices more accessible. Fostering local digital content and
services drives demand, and developing digital literacy programs
enhances user capabilities.

Trade and Market Integration Policies

Effective trade policies can make digital technologies more affordable and foster their
adoption. Simplified import and export regulations, along with the reduction of tariffs
on technology products, can streamline the firm-level acquisition processes of equip-
ment and digital tools. In this context, the AfCFTA trade agreement (officially started
in 2021, encompassing 54 African Union member states) seeks to foster economic inte-
gration by progressively eliminating tariffs between members on 90 percent of traded
goods, promoting trade in services, and implementing rules of origin to ensure prefer-
ential treatment of products. Beyond goods and services, the AfCFTA covers invest-
ment, intellectual property rights, and competition policy. By 2030, the AfCFTA has
the potential to create a single market of more than 1.3 billion people with a combined
gross domestic product exceeding $3 trillion. The agreement sets varying timelines for
cutting tariffs based on countries’ respective development levels.
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The AfCFTA is expected to lower tariffs on digital goods, but the overall regionwide
impact on imports for these goods might be minimal. Simulations from a background
study for this book (Bastos, Castro, and Cruz 2024) indicate that, for the region as a
whole, imports of digital goods are expected to grow by only 0.3 percent and exports by
1.0 percent on average. This result stems from the fact that AfCFTA members are not
currently targeting significant reductions in tariffs for countries that are not signatories
of the agreement (refer to box 7.2). Country-specific estimates suggest, however, that a
few countries could see higher digital imports, while exports could rise by as much as
6.0 percent compared with the baseline.

AfCFTA would lead to much higher trade in a counterfactual scenario with elimina-
tion of external tariffs of digital goods. A counterfactual scenario with full liberalization
of digital goods suggests that imports of these products would increase by 8.0 percent,
compared with 0.3 percent in the current AfCFTA setup, and exports would increase by
3.0 percent, compared with 1.0 percent in the baseline scenario. For several countries,
the increase in imports of digital goods would be closer to or larger than 20.0 percent
(Bastos, Castro, and Cruz 2024).

Regional initiatives such as the African Union’s Digital Transformation Strategy for
Africa (2020-30) aim to secure a digital single market by 2030. This strategy dovetails
with existing programs, such as the Policy and Regulation Initiative for Digital Africa,
focusing on a range of goals, including economic growth, job creation, and poverty
eradication. The Digital Economy Initiative for Africa supports these ambitions by tar-
geting comprehensive digital enablement by 2030.

Besides offering a broader set of alternatives for those adopting technology, condu-
cive trade policy can also expand markets of tech start-ups supplying digital applica-
tions. Regional integration and regulatory convergence (capital requirements, taxes,
standards, intellectual property, and so forth) can facilitate the expansion of markets
for digital solutions. Start-ups can access larger markets and, therefore, benefit from
better potential for scaling up in other countries on the continent, further enhancing
their appeal to investors. Furthermore, the harmonization of standards and regulations
reduces regulatory compliance costs, allowing start-ups to allocate resources more
efficiently and focus on creating innovative solutions. It also reduces uncertainty for
investors. An example of this market expansion is the case of interoperability in pay-
ment systems, which would enable mobile payment providers to have a larger potential
market.

Trade integration and the reduction of uncertainty resulting from trade agree-
ments can also contribute to attracting foreign direct investment (FDI). According
to the United Nations Conference on Trade and Development (UNCTAD 2023),
Africa captured only 3.5 percent of global FDI inflows in 2022. In the framework of
the AfCFTA, a Protocol on Investment was adopted in 2023 to create a coherent and
unified continental investment framework. It also establishes a Pan-African Trade
and Investment Agency for investment promotion, technical support, and invest-
ment facilitation. These actions can support further integration into the global value
chain.
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BOX 7.2

Will the African Continental Free Trade Area Reduce
Prices and Increase Trade of Digital Goods in Africa?

Africa has low import penetration for digital goods compared with
the global average, and intra-African trade in digital goods remains
minimal. In 2019, Africa imported $59.4 billion worth of digital goods,
with 35.0 percent sourced from China and 27.0 percent from the
European Union. Digital goods constitute a smaller share of African
manufacturing imports (about 20.0 percent) compared with the rest
of the world (around 30.0 percent). The Arab Republic of Egypt,
Nigeria, South Africa, and Tunisia collectively account for 56.0 percent
of Africa’s digital goods imports.

Despite its heavy reliance on imports from outside the region, Africa
imposes one of the highest applied tariffs on digital goods globally.
These tariffs have remained relatively constant in Africa, in contrast
to significant declines observed in non-African countries over the
past decade. Tariff protection on digital goods varies across countries
and correlates negatively with income per capita, with tariffs ranging
between O and 15 percent. Tariffs on digital goods are near 10 percent
in large economies (measured by population size), such as Ethiopia,
Ghana, and Nigeria.

Despite the comprehensive liberalization expected from AfCFTA, our
analysis indicates that the agreement is unlikely to have a significant
impact on reducing tariff protection on digital goods in Africa. Hence,
the import-weighted tariff on these products is expected to decrease by
only 0.3 percentage point, from 6.3 to 6.0 percent, on average, across
countries, because of the agreement (refer to figure B7.2.1, panel a).
Despite tariff reductions of 4.4 percentage points, from 4.9 to 0.5,
on average, within AfCFTA members (refer to figure B7.2.1, panel b),
there is an absence of tariff reductions on imports of digital goods
from outside of the trade area, which constitute most digital goods
imports. To cut costs, AfCFTA negotiations should consider including
tariff concessions on digital goods imports from nonmember countries.
Cost reduction would be more pronounced for the poorest countries
with the highest tariffs on digital goods.

continued
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BOX 7.2 (Continued)

FIGURE B7.2.1
Expected Change in Tariffs after Implementation of the AfCFTA by 2030
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Finally, further market integration can also enhance technology upgrade by expand-
ing the opportunities related to the market size of firms in general. Extensive literature
focused on export promotion activities has shown that more information and exposure
to external markets tends to increase the likelihood of exporting (Olarreaga, Sperlich,
and Trachsel 2020), which is also associated with improved performance and digital
adoption. Furthermore, evidence suggests that further exposure to export markets
increases the likelihood of adopting more advanced technologies (Atkin, Khandelwal,
and Osman 2017; Cirera, Comin, and Cruz 2022; Lileeva and Trefler 2010). New evi-
dence for Tunisia, based on an ongoing experiment on export promotion, suggests that
some of these initiatives can have significant effects on export performance for treated
firms (Ali et al., 2024).

Broader Regulatory Reforms and
Public Programs

This section discusses broader regulatory reforms that would increase investment
opportunities in digital businesses in Africa. They include infrastructure sharing and
data protection, start-up acts, financial regulations, sectoral and competition policies,
and firm-level interventions.

Infrastructure Sharing and Data Protection

Infrastructure sharing and access to essential infrastructure can improve competition
and reduce deployment costs of telecommunications services.2 Challenges such as reg-
ulatory capacity, dispute-resolution mechanisms, incentives for first-mover advantage,
lack of trust, and technological issues hinder successful implementation of regulatory
reforms. Evidence from chapter 4 also suggests that a national broadband strategy can
enhance the benefits of investments in digital infrastructure through price reductions.
Lack of regulation regarding access to the fiber optic backbone is also a limitation, with
a significant portion controlled by state-owned enterprises or operators with state
shareholdings. Tower companies play a crucial role in network deployment and passive
infrastructure sharing, leading to substantial cost savings. Estimates across six African
countries suggest potential price reductions from sharing infrastructure in rural areas
of up to 52 percent per user for monthly broadband internet connection costs (Oughton
2023). Yet, mandatory infrastructure sharing can sometimes create barriers to expan-
sion, as seen in cases in which authorization is required to deploy fiber infrastructure,
potentially duplicating or competing with existing incumbents.

Universal Service Funds (USFs), when well structured and governed, can help extend
telecommunications and broadband services to underserved or unconnected areas.
USFs can be financed through levies on telecom operators. Most countries in Africa
have introduced or are in the process of introducing USFs (Okeleke, Bahia, and Borole
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2023). The implementation of USFs often includes the creation of infrastructure in rural
or remote regions where it would otherwise be commercially unviable for private oper-
ators to establish networks. By offering subsidies or financial incentives, these funds
encourage telecom providers to extend their services into these less profitable areas.
Additionally, they might support initiatives to provide affordable devices and connec-
tions, as well as digital literacy programs to enable effective use of these technologies.

Several emerging countries that have had successful experiences with building public
infrastructure can serve as examples for Africa. India has been in the forefront of build-
ing digital public infrastructure, based on a triad of identity, payments, and data man-
agement. This process has been established through public—private partnerships. India
is building public infrastructure to facilitate innovation through digital platforms and
further use of digital technologies by individuals and firms. For example, by generating
records of digital transactions in a framework that facilitates standardized data sharing
while protecting data privacy, this system can reduce asymmetric information in the
credit market. In doing so, it enables the use of data as a collateral to micro- and small
businesses (Alonso et al., 2023; Dixit 2023). This framework can also enable further
applications of artificial intelligence (Al), including ongoing activities with chatbots, to
support farmers and innovations by local tech start-ups (Nilekani and Bhojwani 2023).
Other experiences, such as Brazil’s instant payment system (Pix), can provide additional
options for the public sector to strengthen competition and stimulate innovation in the
financial sector (Saiyid 2023).

Moreover, clear frameworks for data protection and cybersecurity can give firms the
confidence to adopt digital solutions, because they provide certainty regarding compli-
ance. Technology clusters and innovation hubs, supported or established by govern-
ments, can act as incubators where start-ups, academic institutions, and established
firms collaborate on technology solutions. On the financing side, governments can
enhance access to capital for techcentric small and medium enterprises (SMEs) through
low-interest loans or grants or by bolstering the venture capital ecosystem.

Start-Up Acts

Governments in Africa are increasingly promoting start-ups through comprehensive
legislation and regulatory frameworks. These reforms usually aim at fostering entre-
preneurship and enabling the development of new high-growth firms (start-up acts).
For example, Senegal and Tunisia have already embraced this approach, and 16 other
countries are reportedly in the process of doing so (ICR 2021). The Tunisian Startup
Act includes a legal framework that simplifies the start-up launching process. It also
incorporates targeted incentives such as grants, tax benefits, and subsidies for patent
registration, as well as employment programs to develop skills. Moreover, it includes
financial system measures, entitling new firms to issue convertible bonds, a Startup
Guarantee fund, foreign exchange accounts to promote internationalization, and
special conditions for customs.
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For these initiatives to succeed, a participatory approach involving various ecosystem
stakeholders, including the recipients of these policies, combined with rigorous impact
evaluation are critical. Broader participation is needed to better understand the needs
and ensure the right instruments and incentives are in place for all ecosystem members
and not designed to disproportionately benefit entrepreneurs with stronger political
connections. For instance, in Senegal, the design of the Startup Act consisted of a wide
consultative and participatory process of the entrepreneurial community. However,
despite the importance of experimenting with new regulatory solutions to incentivize
new business models, evidence of their impact is still lacking. Therefore, policy makers
need to embed monitoring and evaluation frameworks to make the necessary adjust-
ments toward implementation.

The development of challenge funds and business plan competitions that solicit
motivated and bright entrepreneurs constitute an additional pathway to foster entre-
preneurship. Evidence from business plan competitions in Nigeria suggests that these
competitions can spur high-growth entrepreneurship (McKenzie 2017). However, they
should be accompanied with extensive capacity building for interested entrepreneurs
to create quality business plans and put forward realistic and feasible ideas. Targeted
communication campaigns are also needed to ensure that business competitions reach
the right people and attract innovative and scalable digital projects, including actions
that improve the network of local entrepreneurs with foreign investors. The incentives
could also target country- or subregional-specific bottlenecks that could enhance the
productivity of other businesses.

Financial Regulations

Several financial sector regulators have established frameworks that allow small-scale,
live testing of innovations by private firms in a controlled environment. Such flexibil-
ity, defined as “regulatory sandbox,” could expedite the approval process for new types
of financing or risk-assessment methods aimed at technology adoption. This would
encourage more financial institutions to offer innovative financing options at lower
rates, ultimately reducing the cost of capital for firms. An example of such a framework
is the Sierra Leone Sandbox, created by the Bank of Sierra Leone in collaboration with
development partners (World Bank 2020). The primary objective of this initiative is to
stimulate demand for financial services by allowing businesses to pilot innovative solu-
tions before they are fully introduced to the market. In doing so, the sandbox reduces
the regulatory uncertainty and financial risks associated with deploying new technolo-
gies or services.

Regulatory support for further integration of mobile money platforms can enhance
technology adoption rates. The surge of mobile money in Africa has required some
innovations in terms of regulations and institutions (Suri et al., 2023). Many regulatory
challenges are associated with mobile money, given the need to foster the adoption of
advanced solutions while safeguarding competition and protecting customers. Thus,
regulations might need to be designed at the component level, including customer
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registration, exchange and storage of e-money, foreign transfers, and interoperability
(Aron 2017; Suri et al., 2023).

Sectoral and Competition Policies

Regulatory reforms that boost competition incentivize firms to develop, adopt, and
use technology more effectively. Pro-competition regulation is critical across many
dimensions, starting with a regulatory environment stimulating price reduction
among internet service providers, new entry and expansion of tech start-ups, and
firms adopting better technologies to be more competitive. Evidence has shown that
for firms to adopt and use technologies more effectively, they need the appropriate
incentives, which depend on the competition environment (Iacovone, Pereira-Lépez,
and Schiffbauer 2023).

There are significant synergies between the digital and climate transition agendas
in Africa. Investments in electricity often require public investments in distribution
and transmission networks as well as subsidies for private investments in renewables
to compensate for carbon externalities.® Synergies between the digital and education
agendas also exist. Reducing gaps in skills and capabilities requires public as well as
private investment in education. Finally, the need for skills-appropriate digital apps and
new technologies requires specific subsidies and other enabling mechanisms for digital
entrepreneurs.

Given the prominence of agriculture in the region, conducive agricultural tech
(agtech) policies and strategies can have broad-based benefits. Nonetheless, only a few
African countries have so far developed national digital agriculture policies. Countries
should prioritize the development of agtech policies and institutional frameworks to
create an enabling environment for agtech research and innovation; incentivize inves-
tors and agtech start-ups to support local and affordable solutions for productive use,
especially for low-income, low-skilled farmers; promote widespread adoption; and
ensure safe and responsible use of technologies and data.

Digitalization of Government Services

While technology can be key in streamlining tax identification, detection, and collec-
tion, its use can also yield positive spillovers on digital technology’s supply and demand
(Okunogbe and Tourek 2024). Digitalizing tax administration stimulates firms’ demand
for innovative solutions to engage with the government, fostering entrepreneurial
activity. Additionally, it catalyzes technology adoption across sectors, as evidenced by
higher rates of voluntary e-invoicing among firms with partners mandated to adopt
e-invoicing (Bellon et al., 2023). Many African countries can benefit from further from
digital instruments for tax collection. Nonetheless, further research is necessary to
explore these spillovers comprehensively, as well as to identify potential limitations,
including incentives, costs, and data privacy and security risks, as well as understanding
its political economy implications (Okunogbe and Santoro 2023).
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The adoption of electronic procurement processes may also enhance competition
and facilitates entry from higher quality contractors. Evidence from India and Indonesia
suggests that electronic procurement has improved quality and reduced delays on infra-
structure projects (Lewis-Faupel et al., 2016). E-government can also promote digital
adoption by firms by simplifying their access to information and interaction with gov-
ernment agencies. Moreover, government procurement can also generate demand for
innovative tech solutions. Health tech, for example, still appears to investors as high
risk because of divergent regulations and lack of successful exits. In this context, fur-
ther engagement between governments and start-ups can lead to the development of
disruptive solutions with high social returns.

Firm-Level Interventions

Supportive policy mechanisms can pave the way for companies to more easily embrace
new technologies. Tax incentives and subsidies, including concessional finance, when
governments can afford them, can act as catalysts for firms to invest in specialized
technologies or research and development initiatives and can help overcome financial
hurdles encountered during technology adoption by user firms and during technology
development and scaling by tech start-ups.

Training and business advisory services that improve firm capabilities can also
facilitate firm-level uptake of technology. Given the critical role of firm capabili-
ties, including digital skills and management practices, as complementary factors
for firm-level digital adoption and the associated information failures (for example,
“managers don’t know what they don’t know”), a mix of information (benchmarking)
and targeted support for firms might be suitable.* Furthermore, training programs,
accompanied by strong monitoring and evaluation, could generate complemen-
tary skills and best practices that might lead to more intensive and advanced use of
technologies.

Other potential support mechanisms could be vouchers for insourcing profes-
sional managers as well as financial support for small and high-growth firms to
develop these capabilities. Cirera, Comin, and Cruz (2022) emphasize the role of
business advisory services, technology extension services, and technology centers.
Many of these interventions have mixed results in terms of impact, but they could
potentially be enhanced by closer connection with the private sector. Moreover, poli-
cies could benefit further from wide access to digital enablers as a channel that can
reduce the cost of delivering information and advisory services to businesses. Recent
experiments with the use of digital information provision in East Africa offer causal
evidence of positive effect input purchase choices made by farmers (Fabregas et al.,
2024). Other evidence from Guatemala and Mexico suggests that training sessions
over videocalls through digital platforms are feasible for businesses, but the impact
does not last beyond six months (Davies et al., 2024).
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Priority Actions for Countries and DFls

What are the policy implications for countries amid a wide variation in levels of
digitalization of businesses? The challenge facing policy makers seeking to assess the
implications at the country level is that digitalization varies within countries.> For
example, in Kenya, the share of micro-, small, and medium (formal and informal)
businesses with internet access and with a website in the county of Nairobi is above
30 percent and 20 percent, respectively, compared with below 5 percent of businesses in
other areas of the country (Cruz and Hernandez Uriz 2022). These regional disparities
are common across most countries in Africa.

Improving access to digital enablers, such as internet and devices, should be a prior-
ity action to support low-income countries. Access to digital enablers is disproportion-
ately more expensive in lower-income countries (and subnational regions further from
the capital city or major metropolitan areas), particularly those that are landlocked
or affected by fragility and conflict. These economies need to prioritize reforms that
facilitate further investment in digital infrastructure, lowering the cost of connectivity
and entry-level devices. They also need to expand and upgrade their broadband infra-
structure to handle the explosive growth in data, enabling broader digitalization (World
Bank 2024).

When making efforts to improve infrastructure, targeted policies that facilitate the
productive use of digital technologies by businesses are needed. As documented in
chapter 5, tech start-ups and fully digitalized businesses tend to be concentrated in a few
cities with wider access to human capital and infrastructure, a trend observed world-
wide. Thus, prioritizing the diffusion of existent digital solutions and the development
of simpler and more context-appropriate technologies across the continent, addressing
specific local needs, can significantly benefit these regions, as well as improve trade
integration to reduce the cost of digital goods as inputs for production.

The wide variation in the productive use of digital technologies across and within
firms suggests that policies need to account for the specific challenges facing firms.
Incomplete digitalization and the lack of productive use of digital technologies already
adopted by firms are not an exclusive challenge of low-income economies. Yet, among
digitally enabled businesses (those with access to devices and internet connectivity),
there are levels of incomplete digitalization, suggesting that these businesses are not
adopting these digital technologies to perform business functions, and if they do so,
they are not using these technologies intensively as the most frequently used method to
perform these tasks.

DFIs should focus their support on the implementation of pro-competitive digi-
tal infrastructure, complementing this with support for the increased uptake of
firm-level productive use of digital technologies. DFI-led operations geared to gov-
ernments should prioritize reforms that unlock private investment by facilitating a
reduction in the cost of adoption, including those highlighted in the previous sec-
tion. Regulatory reforms are needed to enhance the effects of investments in digital
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infrastructure on reducing the prices of internet connectivity (chapter 4), including
facilitating access to dark fiber. DFI support should also focus on facilitating the entry
of digital tech firms, which provide innovative digital solutions such as applications
that reduce the barriers of cost, knowledge, and skills to the productive use of digi-
tal technologies (chapter 5). DFI support should also hone in on regulatory reforms
coupled with concessional finance to improve access to information, reduce risk, and
facilitate access to credit for tech start-ups and SMEs adopting digital technologies
(chapter 6). Complementary trade reforms that reduce tariffs on digital products from
outside the AfCFTA and enable further digital trade in services are needed to facili-
tate the adoption of higher-quality inputs by more firms, along with other policies to
boost trade in digital services within African countries. Regulatory reforms that boost
competition incentivize firms to adopt and use technology more effectively (Iacovone,
Pereira-Lopez, and Schiffbauer 2023).

Shifting from digital access to productive use by businesses requires further com-
plementary actions and coordination among DFIs, government, and the private sec-
tor. A key message from the analytical findings of this book is that improving digital
access through broader connectivity is not necessarily translated into wider digital use
for productive purposes. This message has been emphasized by other recent studies
(for example, Cirera, Comin, and Cruz 2022) and is reinforced by the more nuanced
findings of this book showing that the challenge for adopting digital technologies for
productive purpose goes well beyond access, as shown by the findings on incomplete
digitalization. The multifaceted challenges and barriers to digital transformation in
Africa require specific solutions involving commercial, public, and multilateral devel-
opment bank funding.

Concluding Remarks

This book estimates a large potential market for digital upgrade among
businesses in Africa. This includes more than 600,000 formal firms and up to
40 million microbusinesses that possess a high probability of digital upgrade, with
characteristics similar to those of firms that already benefit from these technologies
across the continent. Most of these firms already have access to digital enablers,
such as mobile phones or computers with access to internet. Many of them already
use mobile payments. Yet, there is significant potential to benefit from fuller use
of digitalization. In many cases, particularly for small and microbusinesses, digital
upgrade means that those firms can enhance their capacity to deliver and perform
their tasks more efficiently.

Despite notable progress in digital infrastructure, the cost of data and connectivity
in Africa remains relatively high. Additionally, machinery, equipment, and software are
disproportionately expensive in the region. These barriers, coupled with a lack of other
complementary factors, such as human capital, finance, demand, and firm capabilities,
make the overall process of technology upgrade unattractive for many businesses.
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This incomplete state of digitalization, where many businesses are already digitally
enabled but face obstacles to further digitalization, presents investment opportunities
for the private sector. Investments in new digital technologies have the potential to
further disrupt the way in which many products across agriculture, manufacturing and
services are produced and distributed, making it easier to obtain and interpret informa-
tion, and in the process helping workers upgrade their skills as they work. This book
emphasizes three key areas for investment:

+ Investing in digital infrastructure, particularly in the middle- and last-mile segments,
to leverage the potential expansion of submarine cables by 2027

+ Developing digital services and applications that address the challenges of afford-
ability and low skills, capitalizing on the increased availability and adaptability of
disruptive technologies such as Al to provide tailored solutions for local businesses,
and enhancing the workers’ capabilities with complementary tools; and

+ Increasing access to finance by improving information accessibility to reduce risks
associated with digital and other productive investments.

Policy makers can facilitate these investments by implementing reforms that create a
conducive business environment for digitalization.

Notes

See Alfaro-Serrano et al. (2021), Verhoogen (2023), World Bank (2024), and box 7.1.

2. SeeBegazo, Blimpo, and Dutz (2023) for further details on the potential benefits of infrastructure
sharing.

3. SeelEA and IFC (2023).

Alfaro-Serrano et al. (2021) provide a systematic review of evaluation of interventions support-
ing technology adoption on firms.

5. As described in chapters 1 and 2, most firms in the region (with five or more workers) already
have access to digital devices, especially mobile phones, and at least half of them have access
to computers and internet. There is still a large gap among lower-income countries, and within
these countries there are still large disparities across regions (for example, digital update is sig-
nificantly lower outside the capital cities) and firm size, with small and particularly microbusi-
nesses being significantly deprived of digital devices and connectivity.
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APPENDIX A

Firm-level Adoption
of Technology and
Research ICT Africa Surveys

The World Bank’s Firm-level Adoption of Technology (FAT) survey provides granular
information on technology adoption by firms. It is a nationally representative survey
that collects detailed information about the technologies adopted and used to perform
general and sector-specific business functions. Along with firms’ digital technology use,
it also collects information on various firm characteristics. More details about the FAT
survey are provided by Cirera, Comin, and Cruz (2022).

In Africa, the data are available for six countries: Burkina Faso, for 2021; Ethiopia,
2022; Ghana, 2021; Kenya, 2020; Malawi, 2019-20; and Senegal, 2019. In each country;,
the survey consists of five modules. Module A collects information about the general
characteristics of the firms. Module B collects information on technologies used to
perform general business functions that are common across all firms, such as busi-
ness administration and sales. Module C covers sector-specific technologies. Module D
consists of questions about the barriers to and drivers of technology adoption. Module E
collects information on the firm’s balance sheet and employment.

The survey is stratified by firm size, sectors, and regions within countries. In Africa,
the FAT survey covers 6,830 firms across agriculture, manufacturing, and services. The
sector-specific modules cover 12 subsectors with different levels of stratification across
countries. The survey focuses on formal firms with more than five workers, except for
Senegal, for which data are collected for both formal and informal firms. Table A.1
provides a summary of the number of firms by country.

The Research ICT Africa (RIA) survey covers micro- (fewer than five workers) and
informal businesses. It includes 3,906 firms from Ethiopia, Ghana, Kenya, Nigeria,
South Africa, Tanzania, and Uganda, collected in 2022. Table A.2 shows the distribu-
tion of firms by country. A few questions from the RIA questionnaire were harmonized
with the FAT survey in the 2022 round.
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TABLE A.1

FAT Survey: Number of Observations per Country, by Firm Size
and Sector

Size Sector
Country Small Medium Large Agriculture Manufacturing Services Total
Burkina Faso 335 187 78 80 140 380 600
Ethiopia 999 330 147 149 573 754 1,476
Ghana 773 382 106 85 275 901 1,261
Kenya 408 419 385 150 318 744 1,212
Malawi 284 122 76 0 137 345 482
Senegal 1,219 395 172 204 679 903 1,786

Source: Firm-level Adoption of Technology survey, World Bank.

Note: Additional data for the following countries were used as a benchmark in the analysis of
chapter 1. Bangladesh, Brazil, Cambodia, Chile, Croatia, Georgia, India, Republic of Korea, Poland,
and Viet Nam. Further details on the analysis are provided by Cirera et al. (2024). FAT = Firm-level
Adoption of Technology.

TABLE A.2

RIA Survey: Number of Observations per Country

Number of
Country observations
Ethiopia 499
Ghana 544
Kenya 547
Nigeria 718
South Africa 568
Tanzania 510
Uganda 520

Source: Research ICT Africa survey.
Note: Further details are available in Atiyas et al. (2024). RIA = Research ICT Africa.
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doption of digital technologies is widely acknowledged to boost productivity and employment,

stimulate investment, and promote growth and development. Africa has already benefited

from a rapid diffusion of information and communications technology, characterized by the
widespread adoption of mobile phones. However, access to and use of digital technology among
firms is uneven in the region, varying not just among countries but also within them. Consequently,
African businesses may not be reaping the full potential benefits offered by ongoing improvements in
digital infrastructure.

Using rich datasets, Digital Opportunities in African Businesses offers a new understanding of the
region’s incomplete digitalization—namely, shortfalls in the adoption and effective use of digital
technology by firms to perform productive tasks. The research presented here also highlights the
challenges in addressing incomplete digitalization, finding that the cost of machinery, equipment, and
software, as well as the cost of connectivity to the internet, is significantly more expensive in Africa
than elsewhere.

Digital Opportunities in African Businesses outlines ways in which the private sector, with support from
policy makers, international institutions, and regulators, can help bring down these costs, stimulating
more widespread digitalization of the region’s firms, thereby boosting productivity and, by extension,
economic development. This book will be relevant to anyone with an interest in furthering digitalization
across Africa.

It is clear that new digital technologies are opening up new opportunities for economic growth.
But will African firms be able to take advantage of them? If so, how? To gain traction on these
questions, we first need careful empirical research on what firms are currently doing, and
rigorous thinking about what is getting in the way of greater adoption. This book delivers on
both dimensions. It marries carefully collected new evidence with thoughtful, no-nonsense
analysis of firm behavior and how markets are evolving. It is highly recommended reading for
researchers and policymakers alike.

— Eric Verhoogen, Professor of International and Public Affairs and of Economics,
Columbia University
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