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Senegal recently adjusted the Priority Action Plan for phase II of the Emerging 
Senegal Plan (PAP2A), which, in its strategic framework, underlines the impera-
tive of reducing the digital divide among the lessons learned. Indeed, digital tech-
nologies, the uses of which have become essential nowadays—including to help 
meet the challenges posed by the COVID-19 crisis—are placed at the heart of the 
priorities of PAP2A. Most of PAP2A’s activities should be based on digital technol-
ogies, particularly as engines of growth and job creation.

This ambition to make digital transformation one of the catalysts of more 
inclusive growth, with better jobs for all, is reaffirmed in the Digital Senegal 
2025 (SN2025) strategy, which has the vision of “digital for all and for all uses in 
2025 in Senegal, with a dynamic and innovative private sector in an efficient 
ecosystem.” In this perspective, the state and the operators of the sector, as well 
as new digital entrepreneurs, intend to continue efforts to ensure the coverage of 
the territory by optical fiber to make available high- and very-high-speed inter-
net services, fixed and mobile, at affordable prices and to accelerate the adoption 
and intensive use of digital  technologies in all sectors.

This report explores possible solutions for a more intensive use of digital tech-
nology, especially by small and medium enterprises, to increase their productiv-
ity and create more quality jobs. In this context, the report undoubtedly provides 
insights that will contribute to helping women and young people in particular to 
gain access to decent work and therefore reduce their exposure to poverty.

Thus, appropriate use of this report will make it possible to succeed in the 
challenges of digital transformation, especially in the context of a relatively 
young population that is more open to innovation and change. The Jobs and 
Economic Transformation and Recovery (JET) program promotes this transfor-
mation, aiming to accelerate the competitiveness of micro, small, and 
 medium-size enterprises, formal as well as informal, and job creation. The JET 
program does this through facilitation of access to technologies and skills, and 
 promotion of competitiveness at the level of value chains, supported by 
public-private partnerships and better access to financing.

Amadou Hott
Minister of Economy, Planning and  

International Cooperation
Senegal

Foreword
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The world is undergoing a digital revolution that is reshaping how and where 
better and more jobs are created—centered around investments in data-driven 
technologies such as data sensors and platforms. To achieve their potential, 
these investments need complementary outlays such as in power, tractors, and 
irrigation systems, and in soft technologies such as better management practices 
and innovative public-private partnerships.

This book provides an assessment of Senegal’s technological capabilities and 
proposes a set of public policies to achieve more prosperous and inclusive 
growth. Its focus is on understanding how technological transformation can 
benefit enterprises and households. The book is centered on new measures of 
technologies actually used by enterprises. These data are essential to understand 
the link between technology and jobs. The book argues that better-paying and 
more jobs are created by increasingly productive and competitive firms, includ-
ing informal household enterprises, enabled by using better technologies and 
capabilities. It is through the increased production that results from better tech-
nologies that these jobs are generated. 

The main findings of this book are that enterprises using better technologies 
indeed generate better and more jobs, including for lower-skilled workers, and 
that households covered by mobile internet have better jobs with higher earn-
ings and are associated with lower poverty. Encouragingly, it finds that Senegal 
has had increased use of digital technologies since the onset of COVID-19. 
However, large technological gaps remain between Senegal and comparator 
countries. Within Senegal, divides in terms of access to and use of digital tech-
nologies remain between men and women, richer and poorer households, urban 
and rural people, and higher- and lower-skilled workers. Of great concern, digi-
tal divides are increasing between larger enterprises that are investing at a higher 
rate in better technologies and smaller enterprises that are not. Unaddressed, 
these gaps will likely worsen over time.

The book recommends that the government should build on its existing poli-
cies to ensure more rapid availability of affordable digital infrastructure for all. 
However, this is not enough. The book also recommends that the government 
should implement targeted incentives to promote use of better technologies as 
well as policies to narrow deepening digital divides across enterprises and 

Foreword
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households. Promisingly, the emerging findings of this book have served as ana-
lytical underpinnings to help design a national government program to acceler-
ate competitiveness of small and medium enterprises and job creation supported 
by the World Bank. It includes public policy incentives to support adoption of 
technologies and capabilities by firms through matching grants coupled with 
increased access to finance through partial credit guarantees and equity invest-
ments. The national program also includes policies to reinforce competitiveness 
of value chains focused on fixing coordination problems and promoting shared 
assets and access to markets, as well as the structuring of public-private partner-
ships for needed investments in infrastructure and services—mirroring the rec-
ommendations of this book. Indeed, the technology measures developed to 
understand differences across firms now also serve as credible indicators of 
whether the expected program outcomes will be met. Other complementary 
actions including direct private investments in medium-size firms by the 
International Finance Corporation and political risk insurance support to for-
eign direct investors by the Multilateral Investment Guarantee Agency would 
ideally complement and complete World Bank Group support to Senegal in 
this area. The goal is to improve the competitiveness of selected value chains, 
enterprise capabilities, and private sector investments so that technological 
transformation indeed translates into more inclusive growth in Senegal.

Ousmane Diagana
Vice President  

Western and Central Africa Region
The World Bank
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This book explores the extent of adoption and use of digital and complementary 
technologies in Senegal and describes pathways to increase their beneficial 
effects on economic transformation for jobs and poverty reduction. The main 
message of this book is that broader use of productivity-enhancing technologies 
by households and enterprises can generate better and more jobs, including for 
lower-skilled people, and support both the short-term objective of economic 
recovery and the government’s long-term vision of economic transformation 
with more inclusive growth. But this result is not automatic. For this benefit to 
happen, Senegal should consider strengthening its policies—through targeted 
incentives to promote adoption and use by firms as well as to narrow deepening 
divides across enterprises and across households, in addition to ensuring avail-
ability of affordable infrastructure. This book leverages a novel survey that mea-
sures technology adoption at the firm level and a wide range of in-depth 
background studies.

Senegal needs better and more jobs for its growing population. More than 
300,000 new jobs are required per year, projected to rise to 500,000 per year by 
2050. To resume its trajectory of economic growth and make it more inclusive, 
Senegal needs to create better jobs for more people, the vast majority of whom 
are engaged in the informal sector. Indeed, less than 5 percent of the economi-
cally active population is in the formal private sector, and formal firms with 5 or 
more employees account for a mere 1 percent of all firms. Better and more jobs 
require better and more firms, including more productive and growing formal 
and informal enterprises. 

Firms in Senegal display low levels of technology adoption, even though some 
capable informal enterprises show potential to jump the quality hurdle. The firm-
level adoption of technology survey and analysis in this book exposes a large aver-
age technological gap between firms in Senegal and firms in Brazil (its state of 
Ceará), in the range of 36 percent and 30 percent for extensive (whether firms use 
it at all) and intensive (the most frequently applied) uses, respectively, of better 
technologies such as for business administration and marketing. Except for a 
small share of firms, Senegalese enterprises still mostly use manual procedures 
and predigital technologies to perform general or sector-specific business func-
tions. Micro informal enterprises lag even further. Although 30 percent of larger 
firms use smartphones, only 18 percent of micro informal enterprises do so. 

Executive Summary
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Only about 6 percent use management software tools. However, more than 
27  percent of young-women-owned micro firms use a smartphone, more 
than 12 percent use inventory control/point-of-sale (POS) software, and more 
than 24 percent use the internet to better understand their customers for market-
ing and sales—the highest shares respectively for each of these digital technolo-
gies across age and gender dimensions. This finding highlights a sizable potential 
for some capable informal enterprises as well as formal firms and fast-growing 
start-ups, including young-women-owned businesses, to upgrade technologies, 
strengthen their capabilities, and join the modern economy.

The benefits from technology adoption are significant. Digital technologies 
are an enabler of economywide productivity and job growth by catalyzing adop-
tion of complementary technologies, including many not accessible without dig-
ital infrastructure. For households, mobile internet coverage is associated with 
14 percent higher total consumption and 26 percent higher nonfood consump-
tion, as well as a 10 percent lower extreme poverty rate—and jobs with higher 
earnings. Firms with better technologies have higher levels of productivity, gen-
erate more jobs, and increase the share of unskilled workers on their payroll, on 
average: an increase in technological sophistication for business functions that 
the firm uses most intensively, such as using standard Excel spreadsheet soft-
ware rather than writing by hand for accounting and inventory control, is asso-
ciated with a 14 percent increase in the number of workers in the average firm. 
For micro informal firms, using a smartphone per se does not generate more 
jobs. What matters jointly for productivity, sales, and jobs are digital technolo-
gies for management functions such as inventory control/POS software—in 
addition to having electricity and a loan. Digital technologies also facilitate the 
delivery of a wide range of public services.

Supporting economic recovery through more inclusive and productive job 
creation requires government policies to improve the availability of affordable 
digital infrastructure on the supply side, and bolster the technology uptake of 
firms by strengthening their capabilities as well as their access to markets and 
finance on the demand side. Enterprise response to COVID-19 so far is deepen-
ing digital divides between larger and smaller firms, with 36 percent of large 
firms reporting having invested in new digital solutions in the initial months 
while only 8 percent of small firms have done so. If such digital divides remain 
unaddressed, these diverging investment trends are expected to widen produc-
tivity, sales, and owner and worker income gaps over time. To enhance the avail-
ability of affordable broadband, Senegal needs to ensure affordable access to 
electricity, promote universal coverage of 3G/4G supported by increased compe-
tition in the telecommunications market, ensure effective infrastructure sharing, 
and leverage private investments, among other measures. To boost productive 
use of digital technologies by enterprises, Senegal should institutionalize tech-
nology upgrading and management/worker capability support programs. 
Customizations of such programs according to enterprise capabilities and needs 
are warranted for formal start-ups and larger firms with the potential to become 
globally competitive national champions, and for those micro-size informal 
enterprises willing and able to learn and adopt technologies to attain consis-
tently higher quality levels—thereby providing significantly higher benefits from 
eventual formalization. To yield results, these programs should be anchored in 
industry value chains, such as specific horticulture products, and supported by a 
punctual execution plan and an effective delivery unit. Downstream wholesale/
retail and exporting buyers and digital tool providers will help pull sustainable 
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quality upgrading through the value chain. Additional business environment 
reforms on which this book elaborates are necessary to strengthen the entrepre-
neurship support ecosystem and boost firms’ access to finance. Finally, greater 
adoption and use by households is essential to expand the productive capacity of 
workers and micro-entrepreneurs and connect them to better jobs, as well as to 
increase purchases by households of enterprise offerings, many of which cannot 
be accessed without smartphones. Demand-side policies to stimulate more 
inclusive use include reducing budget constraints and encouraging zero pricing 
for messaging apps for poor households, as well as incentivizing the creation and 
uptake of easy-to-use apps that respond to the needs of lower-income, low-
er-skilled workers and other vulnerable and excluded groups. 
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INTRODUCTION

Senegal needs better and more jobs for its growing population. Stagnant produc-
tivity levels and persistent inequalities, combined with the COVID-19 crisis, 
threaten Senegal’s aspiration to become an upper-middle-income country with 
greater inclusion by 2035. In view of Senegal’s growing labor supply, its main job 
challenge is to sustainably reduce poverty through the creation of more than 
300,000 jobs each year. Absent demographic changes, this number is projected 
to rise to 500,000 per year by 2050.

To ensure that accelerated job creation is productive and inclusive, policies 
are needed to boost use of better technologies across firms and to address deep-
ening digital and other divides across households and across enterprises. The 
COVID-19 crisis presents an opportunity to “build back better.” Evidence is 
emerging that the use of digital technologies (DTs)—defined broadly to include 
not only smartphones and the internet but also a variety of more specialized 
productivity-enhancing digital solutions (World Bank 2016)—can be an entry 
point to enable economies to better respond to emergencies as well as to grow. 
Digital sources of growth largely come from cost reduction, efficiencies, and 
enhanced capabilities associated with households and enterprises using better 
technologies, with many of the latest analog technologies now also incorporating 
links to the internet and better data use. To tap into these sources of growth, 
Senegal needs a mix of supply-side policies to support affordable availability of 
DTs and complementary technologies, as well as demand-side incentives and 
capability-boosting programs to stimulate their adoption and productive use.

Building on government priorities, this book presents a diagnostic of current 
trends and drivers of DT adoption and use in Senegal and explores how the 
country can leverage DTs to boost economic transformation and jobs, while ade-
quately mitigating associated risks. The book’s main objective is to provide new 
data and analyses to support the efforts of the government of Senegal to spur 
inclusive growth through the adoption of appropriate updated technologies, 
while avoiding deepening digital divides between geographic zones, enterprises, 
and groups of people. In particular, this book aims to help address the first chal-
lenge identified in the adjusted and accelerated Plan d’Actions Prioritaires II du 

Overview and Main 
Recommendations
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Plan Sénégal Émergent (PAP2/PSE), namely, the development of a competitive, 
inclusive, and resilient economy.1 This book complements the PAP2/PSE’s anal-
ysis,2 which identifies productivity as the key to structural transformation, not-
ing that Senegal is still lagging in relation to comparator countries.3 The book is 
also aligned with the orientations of the Sénégal numérique 2016–25 (Sn2025) 
strategy, which views the industry that generates, produces, and diffuses DTs as 
a critical sector in Senegal’s economic and social development.4 DTs are an 
enabler of economy-wide productivity gains and job growth by catalyzing the 
adoption of complementary technologies, including many not accessible with-
out digital infrastructure. for higher-quality agriculture, for example, taking 
advantage of the IoT (internet of things) requires investments in DTs but also in 
“things” such as tractors and irrigation systems equipped with sensors, smart-
phones to access weather forecasts and upload pictures of unusual plant dis-
eases, and appropriate apps with video to enable even illiterate farmers to 
integrate into formal value chains, learn from downstream buyers and upstream 
seed providers, and have better access to financing and markets.

This book seeks to answer three main policy questions:

1. What is the extent of digital technology adoption and what are the main 
 barriers preventing a broader adoption by households and enterprises?

2. What are the effects of digital technology adoption on household welfare and 
enterprise productivity?

3. What are key areas for policy intervention that could promote greater adop-
tion and intensity of use of digital technologies?

While answering these questions, the book uses a conceptual framework based 
on five channels leading from affordable DT availability to faster and more inclu-
sive growth with positive welfare effects. The pathways through which DTs can 
enhance the inclusive income generation capacity of households and enterprises 
are labor incomes, capital incomes, consumer surplus, the tax-transfer system, 
and nonmonetary factors (see figure O.1). Of these, the book focuses on three 
channels: (a) labor incomes (DTs enabling better jobs for more people, including 
lower-income people); (b) capital incomes (including profits earned by entre-
preneurs and owners of larger firms as well as self-employed subsistence farm-
ers and owners of other smaller formal and informal enterprises); and 
(c) improved consumption opportunities (through lower prices and a higher 
quality and greater variety of products). The report also refers to how better 
access to financing interacts with these channels to improve efficiency and 
equity outcomes. The book does not focus on how DTs facilitate the delivery of 
a wide range of public services, neither the effect of DT upgrading on e-govern-
ment through the income transfer system nor the effect of e-government and 
other DT improvements on nonmonetary gains.

The overall message of the book is that broader adoption of better tech-
nologies by households and enterprises can produce better jobs for more 
people and support the long-term objective of economic transformation for 
more inclusive growth. none of this economic improvement is automatic. 
greater digital inclusion to connect people to markets requires more efforts 
to broaden affordable and high-quality internet access and use by all, without 
which none of the other more sophisticated technologies can be accessed. 
Some of the measures to achieve digital inclusion include increasing 
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competition in the telecommunications sector and promoting affordable 
access and use of DTs by excluded populations through useful apps and ser-
vices in local languages and videos for illiterate people. gaining better jobs 
for more people requires support for enterprises’ use of better technologies, 
supplemented by a more conducive environment for start-ups with emphasis 
on access to finance. generating more jobs through the adoption of 
productivity-enhancing technologies, including for lower-skilled people, 
requires—in addition to more new firms—larger volumes of production by 
existing firms that should be forthcoming from cost reductions and quality 
improvements enabled by these technologies. These advances, in turn, 
require the following: competition in input and output markets for more effi-
cient firms to expand, sufficient responsiveness of consumer demand to the 
lower prices stimulated by technologies and product competition, and 
adopted technologies to be sufficiently complementary with lower-skilled 
workers so that their jobs are not eliminated but rather transformed into new 
tasks for which they can build the needed capabilities as they work. greater 
digital inclusion and accelerated growth require going beyond “good poli-
cies” that merely cushion the blows of an economic shock and then continue 
with business as usual. They require “great policies” anchored in deep struc-
tural reforms that support technological transformation and skill 

FIGURE O.1

Conceptual framework: From DT availability to inclusive growth
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upgrading, sectoral reallocation, and spatial integration of assets across the 
country and the region toward more productive, job-enhancing uses, includ-
ing for low-skilled, low-income workers.

This overall message becomes even more important and urgent in the con-
text of the COVID recovery. A recent set of Business Pulse Surveys conducted 
by the World Bank in Senegal suggests a significant adverse economic impact 
from the pandemic. At the time of the first survey in early May 2020, 27 percent 
of businesses were only partially open and 15 percent were temporarily closed 
because of containment measures. More than 40 percent of workers in these 
businesses were facing high levels of vulnerability. The negative effect on sales 
has been large and widespread. Almost all (90 percent) of businesses experi-
enced a decline in sales. Small firms were disproportionately affected by the 
shock, with an estimated drop of 55 percent in sales on average over the 30 days 
before the survey, relative to the same period in 2019. At the time of the second 
survey in December 2020–January 2021, still more than three-quarters of all 
firms (76 percent) continued to experience a decline in sales. In response to the 
shock, and until January 2021, almost one-half (40 percent) of firms across all 
size groupings started to use or increased the use of DTs for business purposes. 
At the same time, although the pandemic has accelerated DT use and made 
DTs more indispensable, it also has highlighted persistent and growing digital 
divides: the share of medium and large firms investing in DT solutions in 
response to COVID, at 33 and 36 percent of these size groups, is more than 
twice as large as small firms, at 14 percent (figure O.2). On the one hand, the 
rise in demand for DTs by households and enterprises following the onset of 
COVID could help with the success of public policies that promote technolog-
ical upgrading for better jobs for more people. On the other hand, if these 
 digital divides remain unaddressed and greater supply-side affordability and 
more demand-side use incentives are not forthcoming, these diverging 
 investment trends are expected to widen productivity, sales, and owner and 
worker income gaps over time. 

FIGURE O.2

COVID-19 has accelerated use of DTs but is increasing digital divides
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OVERVIEW OF CHAPTER 2—HOUSEHOLDS: WELFARE 
EFFECTS OF DIGITAL TECHNOLOGIES 

To take advantage of digital technologies, households first need to adopt them. 
uptake is influenced by a range of factors both at the individual level—including 
income, education, area of residence, and other socioeconomic characteristics—
and at the country level, for example, coverage and prices of DTs. 

During the past decade, Senegal has achieved progress in expanding broad-
band coverage; however, the affordability, use, and quality of services remain rel-
atively low. Whereas Sub-Saharan Africa is the region with the lowest internet 
penetration in the world (18.7 percent), Senegal’s penetration, at 29.6  percent, 
is relatively high; yet it remains behind the global average of 49   percent.5 
According to the global System for Mobile Communications Association 
(gSMA), Senegal’s unique mobile internet connections rate, at 31 percent of the 
population in 2019, lags behind regional leaders, such as ghana and South Africa, 
and is far behind high performers in other regions. The mobile broadband cost 
to households—at 3.1 percent of monthly income in 2019 for a data-only pack-
age—lies slightly above the levels established by the Broadband Commission for 
Sustainable Development at less than 2 percent of monthly income. The quality 
of service is low, while both broadband density and internet bandwidth lag 
behind regional comparators such as Côte d’Ivoire, ghana, and nigeria. 

At the household and individual levels, the main factors determining mobile 
internet adoption include household income (measured by consumption per 
capita), price of mobile internet, age, gender, tertiary education, language, living 
in an urban area, employment sector, asset ownership, and access to electricity. 
Increasing monthly per capita expenditures on average by CfAf 40,000 (about 
uS$72)6 per year (equivalent to 1 standard deviation) would increase mobile 
internet adoption by 9.3 percentage points. The affordability of mobile internet 
services also plays a role: an average decline in the monthly price of mobile inter-
net of CfAf 1,100 (uS$2.00) (equivalent to 1 standard deviation) would increase 
adoption by 2.0 percentage points. The evidence also points to gaps across socio-
economic groups. Being a woman lowers the likelihood of adoption by 6 percent-
age points, while having tertiary education or higher increases this probability 
by 16 percentage points. Individuals ages 25–40 years are 21 percentage points 
more likely to have access to mobile internet—and so are those living in urban 
areas (by 4.0 percentage points), reflecting the existence of a rural/urban divide. 
These findings highlight the need for gender, skill, age, and location-specific 
approaches to promote DT adoption. language also matters, because individu-
als who can read and write in french are 13 percentage points more likely to 
access the internet through their mobile phones. In addition, complementary 
analysis using rIA data finds that online social networks appear to be an import-
ant driver of uptake: an increase from one to five in the number of friends who 
use messaging applications is associated with a rise in the adoption probability 
from 2.5 percent to 37 percent.

Once households or individuals adopt DTs, these technologies can have 
important effects on welfare. As shown in figure O.3, mobile internet coverage 
in Senegal is associated with a 14 percent higher total consumption (and about 
26 percent higher nonfood consumption) for covered households, as well as 
with a 10 percent lower extreme poverty rate. These results are in line with 
those of a recent study based on more detailed panel data from nigeria, which 
finds a 9 percent increase in consumption and a nearly 7 percentage point 
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decrease in poverty as a causal result of the internet after three years of cover-
age (Bahia et al. 2020). The analysis for Senegal also finds that welfare effects 
differ across groups, with greater magnitudes in urban areas and for young and 
male-headed households. 

One of the main channels for mobile broadband internet to translate into 
welfare improvements is the labor market. On the basis of household surveys 
and internet coverage data, this book provides evidence that mobile broad-
band coverage is positively correlated with wage and salaried employment, 
formal employment, and monthly earnings. This finding has important 
implications for the potential role of DTs in contributing to improved labor 
market outcomes and job creation. There is also evidence that, at the local 
level, expansion in broadband coverage is associated with modest poverty 
reduction and improvement in local economic activity. Although these anal-
yses are not without limitations, they provide useful insights to inform policy 
discussions on strategies to enhance the welfare effects of mobile broadband 
internet access and reduce the digital divide across territories and socioeco-
nomic groups. 

The government should focus on improving the availability of affordable 
digital infrastructure, underpinned by improved access to electricity, partic-
ularly in rural areas, not just to prevent widening digital divides but also to 
actively narrow them. Policies geared toward universal and affordable broad-
band and electricity coverage are among the most consequential to reach 
excluded populations, including people living in remote and rural areas. In 
this context, accelerating the actions to activate Senegal’s universal Services 
fund (fonds de Développement du Service universel des Télécommunications, 
fDSuT) and delegating the management of the publicly owned fiber-optic 
infrastructure to a private sector wholesale operator could help reduce the 
digital divide by leveraging private investments. Deepening ongoing reforms 

FIGURE O.3

Mobile internet coverage is associated with higher consumption and 
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to increase competition in digital infrastructure and service provision, includ-
ing by stimulating market entry of new service providers, while reducing the 
market power of dominant operators, can also help reduce tariffs for all. 
Importantly, a recently adopted infrastructure sharing policy for rural areas 
should be implemented with adequate safeguards to prevent anticompetitive 
conduct. To take advantage of sizable regional benefits by spurring the devel-
opment of fully regional data markets, Senegal should also consider playing a 
leadership role in increasing regional harmonization, including ensuring 
coordination at the supranational level regarding the West African Economic 
and Monetary union (WAEMu) electronic communications framework and 
Economic Community of West African States (ECOWAS) rules, implement-
ing fully the ECOWAS roaming regulations, and advocating for the elimina-
tion of restrictive (or lack of ) rules across ECOWAS countries.

Concomitant demand-side policies are necessary to enhance the positive 
effects of mobile broadband internet access and ensure its productive use. 
Policies that reduce budget constraints for households, such as social assistance 
transfers and the removal of barriers to financial inclusion, are critical to improv-
ing mobile internet uptake. Encouraging zero pricing for messaging 
 applications—for instance, through a low-usage package attractive only to 
low-income households—can help take advantage of network effects. Promoting 
local language content and continuing to invest in digital skills can ensure that 
mobile coverage translates into effective use. Importantly, vulnerable groups 
may require specific attention, including approaches that are tailored to individ-
uals’ gender, age, and location. 

Although a detailed regulatory analysis goes beyond the scope of this book, 
some regulatory aspects on both the supply and the demand side are touched 
upon in the analysis. The book thereby highlights the importance of regulatory 
frameworks for expanded adoption and use of DTs. Particularly critical are 
promoting market entry and innovation and adopting a broader approach to 
data, digital business models, and privacy/data sharing concerns, which help 
shape the inclusiveness of digitally driven growth. An in-depth analysis of 
these issues is provided by the World Development Report 2021: Data for Better 
Lives.

OVERVIEW OF CHAPTER 3—ENTERPRISES: INNOVATION 
FOR BETTER JOBS FOR MORE PEOPLE 

Better jobs for more people require better and more firms. Better and more 
firms, in turn, require the following: technology upgrading and use of new tech-
nologies by existing enterprises, more new firms and entrepreneurship, and bet-
ter access to financing. Senegal needs to focus its support policies on both formal 
and informal firms.7 formal private sector jobs account for only 5 percent of the 
active working-age population, or fewer than 200,000 jobs. Meanwhile, the 
working-age population is increasing by 300,000 per year and is expected to rise 
to roughly 430,000 per year by 2030. So, to support more inclusive growth, the 
policy focus also needs to include boosting productivity of informal firms, with 
public support for them sufficiently attractive to lead those firms to eventual 
formalization.

The following overview describes the three essential ways to support better 
and more firms. 
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Technology upgrading support for better firms

Senegalese firms lag in the adoption of more sophisticated technologies. 
Compared with the state of Ceará in Brazil,8 Senegal has a gap of 36 percent in 
adopting and using any type of more sophisticated technologies for general busi-
ness functions (for example, keeping accounting records by hand versus by a 
simple Excel spreadsheet versus using a more sophisticated Enterprise resource 
Planning [ErP] solution), and a gap of 30 percent for the most frequently used 
technology. Senegal’s average firm also lags behind Vietnam in technological 
sophistication in these general business functions, both on the extensive margin 
(whether the firm uses the technology at all) and on the intensive margin 
(whether it is the technology used most intensively by the firm). Moreover, 
Senegal lags in the adoption and use of more sophisticated technologies for 
industry-specific business functions. As an example, land preparation for farm-
ing remains largely manually done, with only a small share of firms using a 
single-axle tractor, and almost none using more sophisticated versions of 
gPS-guided tractors with internet-of-things sensors.

Adopting better technologies is associated with faster job growth. Almost all 
more sophisticated technologies today have some digital elements. firms that use 
more sophisticated technologies are more productive than those that use less 
sophisticated ones. Importantly, firms that use more sophisticated technologies 
also have faster job growth than those that use less sophisticated technologies. 
Interestingly, firms that use more sophisticated technologies intensively for gen-
eral business functions, such as for business administration and production plan-
ning, have faster job growth (a 1-point increase in the technology adoption index 
is associated with a 14 percent increase in the number of workers in the average 
firm) than those that use them less frequently, controlling for initial size, age, sec-
tor, region, exporting status, and foreign or domestic ownership (see figure O.4). 
As well, the uses of internal-to-the-firm DTs for business administration and pro-
duction planning have an association with higher average job growth than the 
uses of external-to-the-firm DTs  for upstream sourcing and downstream 

FIGURE O.4

Firms that use more sophisticated digital technologies have faster 
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marketing, sales, and payment methods. This fact could be partly explained by 
the latter requiring a more widespread and effective ecosystem of adoption, 
including other upstream and downstream firms and individuals as users. And 
critically for reducing digital divides, job growth from technology upgrading is 
inclusive: firms with more sophisticated levels of technologies not only generate 
more jobs but also increase the share of unskilled workers on their payroll.

Micro informal enterprises lag even further in technology adoption.9 This 
fact, conversely, means that there may be greater potential for technology 
upgrading and continual learning, productivity, and sales as well as job increases 
for those informal firms that are able to jump the quality hurdle. Though 30 per-
cent of larger firms (including informal ones) use smartphones, only 18 percent 
of micro informal enterprises do so. fewer than 6 percent of these firms ever had 
a loan, and about the same share use general business function management 
software tools instead of writing account information and so forth on paper and 
not being able to consider what it means for company profits and growth.10 
Those informal enterprises that use more specialized DTs, compared with those 
that do not use them, have higher average levels of labor productivity and total 
sales, and are more likely to export products. They also generate higher average 
numbers of jobs (have a larger firm size) and earn higher per-owner average 
incomes. Importantly, the use of inventory control/POS software as a proxy for 
internal-to-the-firm better management practices is the only consistently signif-
icant conditional correlate of productivity, sales, and jobs—in addition to having 
electricity and having a loan. This observation suggests that the adoption of rel-
atively simple DTs to improve basic management functions could be an import-
ant component of a more inclusive job growth agenda.

The main barriers to adoption of better technologies are weak access to 
finance, low levels of firm capabilities, and insufficient access to markets with 
robust competition. lack of finance is most pronounced for smaller firms and is 
most associated with firms not investing more intensively in technology upgrad-
ing. The next important barrier is the lack of internal capabilities to get informa-
tion (on what to buy) and knowledge (on how to use the purchased technologies). 
That barrier is followed by uncertainty of demand, such as whether input and 
output markets, including public procurement, can be accessed by smaller firms 
to enable expansion. It is also linked to upstream and downstream market com-
petition bottlenecks, such as a nonlevel playing field with favored access for 
some players. Most firms, especially smaller and informal ones, do not benefit 
from consulting advice. Informal firms believe they are better than they are (they 
don’t know what they don’t know). These barriers also align with the barriers 
faced by micro informal enterprises—having a loan is the largest significant con-
ditional correlate of smartphone adoption, followed by vocational training of 
business owners and access to electricity.

The government should focus on institutionalizing technology extension and 
management/worker capability support programs, and on continually improving 
these programs through experimentation and learning. These programs should be 
customized to address the different needs of more technologically sophisticated 
firms that are closer to the frontier and of less technologically sophisticated micro-
size and small informal farms and firms able to learn and jump the quality hurdle 
to join the modern economy. A more technologically sophisticated program should 
support firms with more sophisticated capabilities and needs in the highest- 
potential ecosystems to benefit from agglomeration and network economies and 
spatial spillovers. Priority ecosystems include complementary value chains in 



10 | DIgITAl SEnEgAl fOr InCluSIVE grOWTh

agribusiness, wholesale/retail trade, and digital services: average sales per worker 
in high-potential agribusiness ecosystems are 5 times higher than in maturing eco-
systems. A customized part of the program should be offered to firms with less 
sophisticated capabilities, including informal firms that through their actions indi-
cate a willingness and an ability to improve productivity and formalize over time 
as they benefit from sufficiently attractive productivity support programs. for 
example, participation by informal farms in cooperatives receiving public support 
to upgrade quality standards could be made contingent on meeting minimum 
quality and productivity requirements and demonstrating an ability to grow and to 
eventually formalize. Businesses could benefit from current programs,11 appropri-
ately modified and anchored in industry value chains such as specific horticulture 
products, focused on solving coordination problems and facilitating technology 
transfer, learning, and market access from larger formal downstream buyers and 
upstream sellers as well as between smaller firms. Such programs need to be sup-
ported by a punctual execution plan and an effective delivery unit. The design and 
scaled use of DTs should be supported, not only for value-chain-specific informa-
tion, financing, and management tools but also to reduce implementation costs in 
the provision of consulting and monitoring services. 

Start-up entrepreneurship support for more firms

Senegal lags behind comparators in the dynamism of new firm creation. 
According to the 2018 World Bank Entrepreneurship Database, the share of new 
registered businesses per thousand working-age population in Senegal is 
0.5 versus more than twice as many in Kenya (1.1) and Côte d’Ivoire (1.5). 
Increasing the number and quality of new firms can have a significant influence 
on job creation over time. Senegal also lags behind comparator countries—such 
as Côte d’Ivoire, Kenya, and Morocco—in total factor productivity, as highlighted 
in the PAP2/PSE.12 The main barriers faced by productive start-up entrepre-
neurs in high-potential ecosystems are insufficient access to markets, difficulty 
in distributing and selling final products, and burdensome regulations. Weak 
capabilities are also a constraint, associated with the lack of access to technology 
and low levels of human capital.

Some foundational legal and regulatory frameworks need updating to 
 stimulate the creation of better and more firms. To help spur entrepreneurial 
dynamism, the government should focus on reforms that facilitate ease of entry 
and growth as well as ease of exit and reentry if the initial investments and busi-
ness models are unsuccessful. As highlighted in the Programme de réforme de 
l’Environnement des Affaires et de la Compétitivité now entering its third phase 
(PrEAC3), deepening the digitization of g2B transactions is a priority—though it 
also requires ensuring affordable internet availability to all firms wanting to avail 
themselves of these opportunities.13 This effort is particularly important for the 
payment of taxes and fees. That area has registered substantial progress in recent 
years but still constitutes one of the biggest constraints to business growth and 
formalization. Improving trade facilitation and logistics—aided by DT solutions 
for strengthened risk management, centralized logistics cost payments, tracking 
and tracing, and scaling up of the vehicle booking system in the port of Dakar—
could support imports of key products, including those critical for the COVID-19 
response. It could also improve livelihoods in the longer term by facilitating par-
ticipation in global value chains, business investments, export performance, and 
job growth. finally, the digitization of g2B transactions should include a trans-
parent and fair public procurement platform, enabling entrepreneurs, especially 
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smaller firms, to participate in tenders. Additional priorities include labor regula-
tions, which have proven burdensome for many formal businesses and fail to 
effectively support formal employment creation. Access to land is another area 
where deeper reforms should continue to be pursued, in particular by streamlin-
ing allocation procedures of land titles and ensuring transparent and reliable land 
rights inventory, secured land rights deliberations, and determination of the 
rental value of built properties. Strengthening the regulatory framework govern-
ing competition at the national level is another priority, given its current de facto 
lack of effectiveness, with the need to clarify mandates with the WAEMu regional 
framework.14

Beyond economywide reforms, policy attention should be focused on address-
ing key barriers that are specific to high-potential ecosystem value chains. These 
barriers include human capital in agriculture and access to technology and 
finance for the digital economy. Many resources have already been allocated to 
supporting start-ups and digital solutions. The allocation of future resources 
would benefit from a screening on the basis of business priorities in high-poten-
tial ecosystems. Solutions need to be designed to solve problems in specific value 
chains, for example, the mango value chain.15 

Financing support for better and more firms

Technology upgrading and start-up entrepreneurship need to be enabled by 
financing. Senegal has a gap of uS$1 billion in access to finance for micro, small, 
and medium enterprises (MSMEs), with needs for both debt and equity finance. 
Across WAEMu, firms in Senegal report being the most financially constrained. 
The main barriers are lack of competition in the banking sector, lack of credit 
infrastructure, a poor legal framework, and insufficient public interventions. 
Moreover, Senegal has neither a partial credit guarantee scheme nor a public–
private venture capital fund to create a pipeline of start-ups. Opportunities to 
take advantage of e-wallets are still minimal, with only 7 percent of the adult 
population having received an e-payment from the government.16 Overall, 
despite a few DT-based initiatives in finance, such as EcobankPay, financial DT 
solutions are not widespread in Senegal.17

financing support could include a matching grant fund and financing of 
de-risking mechanisms. A matching grant fund could be used to support a range 
of initiatives, including (a) the digitization of microfinance institutions (MfIs) 
through a mutualized digital core banking system; (b) the expansion of rural 
mobile money agent networks; (c) the adoption of uSSD codes by value-added 
service providers; (d) the digitization of business-to-government (B2g) pay-
ments such as the rural family support scheme; and (e) a package of measures 
supporting micro, small, and medium enterprises (MSME) financing, including 
an expansion of the small and medium enterprises (SMEs) rating system by 
ADEPME, the creation of a crowdfunding platform, and e-insurance. financing 
of de-risking mechanisms could include support to the capitalization and oper-
ationalization of a start-up public-private risk capital fund, and a sustainable 
MSME guarantee fund. fintech solutions, such as digital credit scoring services, 
should help overcome transaction costs and low capabilities (for example, 
less-prepared business plans) by allowing financiers to extend e-credit based on 
firms’ credible business transaction records and other e-based criteria. 
government support could also include the setting up of quicker out-of-court 
settlement procedures for firms that face solvency problems in a more unpre-
dictable post-COVID-19 environment. See table O.1.
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LOOKING FORWARD

The work summarized in this book could make important contributions to 
technical capacity building and inclusive technology policies in Senegal and 
SSA. The book team implemented the firm-level Adoption of Technology 
(fAT) survey in the country in close collaboration with the national Agency of 

TABLE O.1 Summary of main policy recommendations

AFFORDABLE INTERNET AVAILABILITY TIME HORIZON

Enhance access to affordable electricity, especially in poor rural areas. Short term

Deepen ongoing reforms to boost competition in digital infrastructure and service provision as a way to 
reduce consumer prices and improve quality of services.

Short term

Delegate management of public fiber-optic network to private, wholesale infrastructure operator. Short term

Implement the recently adopted infrastructure-sharing policy with adequate anticompetitive conduct 
safeguards.

Short term

Activate FDSUT to reduce digital divides by leveraging private investments. Short term

Play a leadership role in increasing regional harmonization, including ECOWAS and WAEMU pro-competition 
and data market rules.

Medium term

HOUSEHOLDS: PRODUCTIVE USE OF DTs

Reduce budget constraints for poor households, including through social assistance transfers and financial 
inclusion.

Short term

Encourage zero pricing for messaging apps for lowest-income households (and entrepreneurs) to take 
advantage of network effects.

Short term

Promote local language content and continue investing in education and basic digital skills. Medium term

ENTERPRISES: PRODUCTIVE USE OF DTs

1. Technology Upgrading and Support for Better Firms

Institutionalize technology upgrading and management/worker capability support programs for firms, with a 
public-private dialogue mechanism and an effective delivery unit.

Short term

Build institutional mechanisms to continually improve business support programs through experimentation, 
evaluation, and learning, including by leveraging digital platforms and firm-level benchmarking based on 
existing microdata for Senegal and abroad.

Medium term

2. Start-Up Entrepreneurship Support for More Firms

Deepen reforms to enhance competition in input and output markets to facilitate firms’ entry and expansion 
as well as exit and reentry. 

Short term

Deepen digitization of G2B transactions, including by improving access by all firms to tender for government 
procurement contracts. 

Short term

Improve trade facilitation and logistics through DT solutions focused on risk management of controls on 
movement of goods across borders and centralized payment of all logistics costs.

Medium term

Promote mechanisms to facilitate networking and interaction within high-potential local ecosystems across 
different value chains and digital solution providers. 

Medium term

3. Financing Support for Better and More Firms

Strengthen a digital MSME scoring system, including for informal firms, to extend e-credits based on transac-
tion records.

Short term

Create a new SME financing mechanism to support high-growth SMEs. Short term

Increase effectiveness of the partial credit guarantee fund to facilitate sustainable MSME funding. Short term

Support crowdfunding platforms and e-insurance products. Short term

Source: World Bank.
Note: DT= digital technology; ECOWAS = Economic Community of West African States; FDSUT = Fonds de Développement du Service Universel 
des Télécommunications; G2B = government to business; MSME = micro, small, and medium enterprise;  SME = small and medium enterprise; 
WAEMU = West African Economic and Monetary Union.
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Statistics and Demographics (Agence nationale de la Statistique et de la 
Démographie, AnSD). The fAT survey may be incorporated into the standard 
set of firm-level surveys implemented regularly by AnSD because of the value 
added of evidence-based policy making supported by this work. The comple-
mentary survey of largely informal, micro firms compiled by research ICT 
Africa (rIA) in 2017–18 should be replicated in panel format, including a larger 
number of firms over time.18 In addition, the work helped implement the 
COVID Business Pulse Survey (BPS), which has provided a rapid diagnostic of 
the effects of COVID-19 on firms and has identified characteristics allowing 
firms to cope during the crisis. future rounds of the BPS would allow some of 
the same firms to be tracked over time, generating deeper insights about the 
connection between policies, firm behavior, and better jobs for more people. 
Moreover, the book presents a new methodology to identify local entrepre-
neurship ecosystems using firm-level census data, which is now being repli-
cated in a few other countries, including Kenya. finally, the work has 
contributed to the technical debate on the importance of DTs for achieving 
inclusive growth in Senegal by means of integrating different sources of data, 
including household survey data, firm-level data, customs data, and digital 
infrastructure coverage maps.

The background studies underpinning this book address a wide array of 
policy questions—on the barriers to DT adoption as well as on the effects of 
DTs on efficiency and equity—that could help support the jobs and economic 
transformation agenda in Senegal and beyond. This work begins to close sig-
nificant knowledge gaps and suggests concrete policy recommendations to 
foster more inclusive technology upgrading. Key findings and insights could 
be explored by other low- and middle-income countries and allow for effec-
tive benchmarking. The work is a critical input into the forthcoming World 
Bank flagship report on the foundations of the digital economy for Africa,  
Technological Transformation for Jobs in Africa: How Digital Can Support 
Inclusive Growth (Begazo-gomez, Blimpo, and Dutz, forthcoming) and could 
inform joint African union and World Bank DE4A operational initiatives. 
The findings are a contribution to the ongoing policy discussion on the costs 
and benefits of expanding the coverage, access, and productive use of DTs by 
households and enterprises across the country and at the regional level. By 
showing the potential of DTs for enhanced firm performance and better jobs 
for more people, poverty reduction, and broader welfare gains, the work pro-
vides evidence and suggests recommendations that policy makers should 
consider when making decisions on the next wave of policy and program 
reforms. finally, this book could inform operational engagements by the 
World Bank and other development partners aimed at fostering business 
development, entrepreneurship, and inclusion. It is hoped that the wide col-
laboration with government agencies in Senegal in the preparation of this 
book will provide a context for greater consensus-building and more effec-
tive multisectoral implementation during the COVID-19 recovery and beyond.

NOTES

 1. As the PAP2/PSE states (in section II.2.1, “Challenges”), “the acceleration of structural 
transformation cannot be achieved without high productivity in high-growth sectors, 
massive job creation and an increase and diversification of exports. As such, it remains 
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fundamental to increase productive investments, to consolidate existing value chains and 
to implement, at the level of the regions, infrastructures to support development. It is 
equally important to accelerate the industrialization process, by relying on the develop-
ment of SMEs, the promotion of national champions, the attraction of direct investments 
to capitalize on innovation opportunities, leveraging the potential of agricultural, tourism 
and mining, as well as the development of a new oil & gas ecosystem and a more innova-
tive digital economy.” The PAP 2A (Adjusted and Accelerated), spanning 2021–23, was 
modified in September 2020 and approved by the president on September 29, 2020. It is 
the latest plan that aims to implement the PSE initiated in 2012. The PAP 2A document 
states that the COVID crisis has brought new challenges related to the need for abundant, 
resilient, and high-quality agriculture; inclusive health; a high-performing education sys-
tem; a strong local private sector; stronger social protection; and digital transformation.

 2. See section I.3.3. of the PAP2/PSE.
 3. In the PAP2, these are Costa rica, Côte d’Ivoire, Kenya, Malaysia, Morocco, and Peru.
 4. See para. 10, Senegal numerique 2016–2025 (Sn2025) strategy in appendix A.
 5. Data are for 2017 and are from the World Bank’s World Development Indicators database 

October 2020 edition. Internet penetration rate is defined as the number of individuals 
using the internet as a percentage of the population. Internet users are those individuals 
who have used the internet (from any location) in the past three months. The internet can 
be accessed via a computer, mobile phone, personal digital assistant, games machine, dig-
ital TV, and so on. Data are from the World Bank’s World Development Indicators data-
base October 2020 edition. Source organization: International Telecommunication 
union, World Telecommunication/ICT Development report and database.

 6. Based on an exchange rate of uS$1.00 = CfAf 555.45 in 2018. International financial 
Statistics (database), International Monetary fund, Washington, DC, https://data.imf 
.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b.

 7. Informal firms are defined in two ways: (a) In our work on larger firms (5 or more full-
time employees), informal firms include all firms that do not use a standardized account-
ing system (according to AnSD, Senegal’s national Statistical Agency’s definition in its 
latest national enterprise census). (b) In our work on micro firms (where more than half 
of the sample are self-employed household enterprises with no full-time paid employ-
ees), informal firms are firms not having all the following indicators of formality: being 
registered with a local authority, being registered with the national revenue authority, 
paying local or municipal taxes, and being registered for VAT or sales tax.

 8. The state of Ceará has about 9 million inhabitants and is ranked in the lower half of states 
in per capita income, 18th in a total of 27 states in Brazil, according to the Brazilian 
Institute of geography and Statistics (IBgE) in 2019. 

 9. This book and most of the supporting background studies define firm size in terms of 
full-time paid employees: micro firms include self-employed firms with no employees up 
to 4–5 employees, small firms include 5–19 employees, medium firms include 20–99 
employees, and large firms include 100 or more employees.

10. These tools include accounting and inventory control/point-of-sales (POS) software; the 
latter facilitates documenting and tracking the changing levels of inventories and cus-
tomer purchases over time. 

11. Including by the Agency for Development and Supervision of Small and Medium 
Enterprises (Agence de Développement et d’Encadrement des Petites et Moyennes 
Entreprises, ADEPME), Business upgrading Agency (Bureau de Mise à niveau des 
Entreprises, BMn), and general Delegation (fund) for the Acceleration of 
Entrepreneurship (Délégation générale à l’Entreprenariat rapide, DEr).

12. See chapter I.3.3., figure 6a, PAP2/PSE.
13. PrEAC is the government’s business environment and competitiveness reform program, 

which is embedded in the Plan Sénégal Émergent (PSE). The PrEAC is entering its third 
phase, hence the abbreviation “PrEAC3.” references to the PrEAC can be found in key 
PSE documents, such as PAP2/PSE.

14. See IfC (2020) Creating Markets in Senegal: Country Private Sector Diagnostic, which 
summarizes findings from prior analytical work, including the World Bank group’s 
Senegal Enterprise Survey (2014), the World Bank group’s Doing Business (2020), and the 
World Economic forum’s “Executive Opinion Survey” (2017). These priorities are also 
aligned with the PAP2/PSE highlighted in particular in section III.2.3. on reforms.

https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b�
https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b�
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15. An interesting tool called CommAgri, the solution used to manage the nataal Mbaye 
agricultural extension program, has shown promising uptake among producer collec-
tives. This experience has inspired the development of a similar app, called Commango, 
which aims to better connect mango producer collectives to markets and (soon) to 
financing. 

16. Data are from the 2018 global findex database.
17. This initiative is a pilot program initiated by Ecobank that seeks to equip thousands of 

merchants with virtual electronic payment terminals, which in turn allows Ecobank 
credit allocation based on payment records. 

18. This survey was also administered in ghana and nigeria in western SSA; in Kenya, 
rwanda, Tanzania, and uganda in eastern SSA; and in Mozambique and South Africa in 
southern SSA. 
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THE IMPORTANCE OF DIGITAL TECHNOLOGY ADOPTION 
FOR TECHNOLOGICAL AND ECONOMIC TRANSFORMATION 

Digitization can translate into increased economic opportunities for households 
and enterprises, including for the large number of low-skilled people living in 
low- and middle-income countries. Digital technologies (DTs) help reduce 
 different types of costs, such as search, replication, transportation, tracking, and 
verification costs (Goldfarb and Tucker 2019). As costs decline, the shifts in 
 economic behavior affect households’ welfare, in part by affecting firms and 
 governments. This book uses the term “economic transformation” to capture 
pathways to inclusive productivity growth, namely, better ways that generate 
more jobs and income, especially for low-income people. This book emphasizes 
technological transformation driven by innovation. Technological transforma-
tion as a pathway to more inclusive productivity growth occurs as enterprises 
adopt and more intensively use better existing technologies and/or leapfrog via 
the creation of new-to-the-world technologies—with these technologies gener-
ating more jobs and income for low-income people as well. In addition, comple-
mentary sources of inclusive productivity growth are spurred by policy and 
regulatory reforms and public investments. These reforms address the 
 misallocation of resources—both sectoral reallocation of resources to more 
 efficient, job-creating activities across firms and industries driven by market 
contestability, and spatial integration, that is, reallocation to more efficient, 
job-creating locations driven by different types of integration. The latter is 
driven by the following: greater regional regulatory harmonization, deeper 
regional digital platforms and trade, better links between smaller and larger local 
and global firms in specific value chains, urbanization and associated agglomer-
ation economies, and improved integration across urban and rural/lagging 
regions.1 

Evidence suggests that DTs can play an important role in facilitating technolog-
ical and economic transformation for all enterprises, and for households, both as 
producers and as consumers. Reporting results from Argentina, Brazil, Chile, 
Colombia, and Mexico studies, Dutz, Almeida, and Packard (2018) show that low-
skilled workers can also benefit from the more intensive use of the internet because 
of the output expansion effect from increases in productivity and consequent 

Digital Technologies 
ENABLERS TO “BUILD BACK BETTER” 1



18 | DIGITAl SEnEGAl foR InCluSIvE GRowTh

lower prices. Although firm-level use of a faster internet can result in a substitu-
tion effect, whereby some lower-skilled workers are replaced by the new technol-
ogy, a sufficiently strong output expansion effect results in a net increase in the use 
of lower-skilled as well as higher-skilled labor.2 More generally, as long as adoption 
of DTs expands production volumes and does not totally eliminate the need for 
lower-skilled workers, it results in more jobs over time, including both higher- and 
lower-skilled jobs. A large output expansion effect requires that demand be suffi-
ciently responsive to the lower affordable prices, which is more likely in lower-in-
come countries where demand for many products is still far from being satiated 
and therefore demand is more likely to be highly elastic (Bessen 2019). The output 
expansion effect is additionally facilitated through exports.

In Africa, the expansion of fixed broadband has been found to enable faster job 
creation and economic activity, though the greater potential lies with mobile 
broadband.3 Most existing studies of DTs focus on basic cell phone access (or 2G 
technologies).4 As for the internet, little is known about the causal effects of mobile 
broadband internet (for example, 3G/4G technologies) on the welfare of house-
holds and individuals. This lack of evidence is particularly troubling considering 
that most people in Africa access the internet through mobile phones rather than 
through fixed broadband internet.5 A better understanding of the effects of mobile 
broadband on households as well as on different types of enterprises could have 
important implications for policy. A notable exception is a test of the effect of 
3G/4G technologies on households, using data from nigeria (Bahia et al. 2020). 
Those results show that the rollout of mobile broadband internet increased house-
hold consumption and contributed to reducing moderate and extreme poverty. 

with its rising position as a west African tech hub, Senegal has significant 
potential to benefit from expanding access to the internet, which could contribute 
to increased labor and total factor productivity, agricultural production, and wage 
employment, as well as improved financial inclusion.6 over the past decade, 
Senegal has experienced a rapid expansion of digital technologies. Many 
Senegalese have gained access to basic cell phone services, and a sizable number 
also have gained access to mobile internet. Access to fixed broadband is growing 
but is still low. The number of incubators and investment funds in the country is 
also rising. whereas Sub-Saharan Africa (SSA) is the region with the lowest inter-
net penetration in the world (18.7 percent), Senegal has a relatively higher rate of 
internet penetration (29.6 percent), yet it remains well behind the global average 
(49.0 percent).7 figure 1.1 shows internet use and fixed broadband subscriptions 
for Senegal relative to peers, as well as to the 5th and 95th percentiles of SSA coun-
tries. over the past 15 years, Senegal has ranked between first and second place in 
coverage compared with Côte d’Ivoire, Kenya, and Rwanda. Yet comparing Senegal 
to the regional leaders (figure 1.2) shows that the country still has room to catch up. 
Despite the rapid growth of digital infrastructure, Senegal still lags behind regional 
leaders in mobile broadband connectivity and internet use. A focus on unique 
mobile internet subscribers tells a similar story. Market penetration of mobile con-
nections increased from 40 percent in 2011 to 52 percent in 2019, while the share 
of unique mobile internet subscribers increased from 11 percent to 31 percent. But 
again, as of 2019, the ratio of unique mobile internet subscribers was below that for 
leaders such as South Africa (50 percent) or Ghana (36 percent).8 

Investing in expanding the digital infrastructure network in Senegal could 
foster growth and help reduce income inequality and poverty. A recent 
cross-country empirical study focusing on SSA shows the potential effects on 
economic growth and inclusion from an increase in the speed of the digital 
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infrastructure network expansion in Senegal relative to aspirational peers.9 If the 
speed of network expansion in Senegal were to reach that of Chile or new 
Zealand (the 90th percentile of the world, excluding SSA), the rate of economic 
growth would increase by 1.7 percentage points per year, according to this study. 
Most of the effect would be through faster accumulation of capital per worker 
(2.6 percentage points). A similar counterfactual analysis was conducted for 

FIGURE 1.1

Digital infrastructure in Senegal vs. peer countries

Source: World Bank staff, based on data from the World Bank’s World Development Indicators database, with underlying data collected by the 
International Telecommunication Union, World Telecommunication/ICT Development Report and database. Accessed on October 2020.
Note: Red and green lines represent the values of countries ranking in the 95th and 5th percentile, respectively, of the cumulative distribution 
function (CDF) of the variable of interest for the group of countries that belong to SSA countries; the CDF uses an estimate of the latest year with 
available information. For more information about the methodology, see Mexico SCD (World Bank 2018). The 95th-percentile countries for 
individuals using the internet are Cabo Verde, Gabon, and South Africa, and the 5th-percentile countries are Burundi, Eritrea, and Somalia. For 
fixed-broadband subscriptions, the 95th-percentile countries are Cabo Verde and Mauritius, and the 5th-percentile countries are Chad, 
Democratic Republic of Congo, and South Sudan.
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FIGURE 1.2

Mobile broadband and internet users in Senegal vs. leading regional countries

Source: GSMA, MBC connections = 3G + 4G connections. Source: Annual trends and World Bank staff, based on 2020 
World Development Indicators database.
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inequality and poverty. If the speed of network expansion in Senegal were again 
to reach that of Chile or new Zealand, inequality, measured by the Gini coeffi-
cient, would decline by 4 percent, and the poverty headcount index would drop 
by 2.2 percentage points. This analysis also concludes that the effects of digital 
infrastructure on economic growth appear to be larger for digital connections 
(3G and 4G) than analog ones (2G), and that there are significant complementary 
relationships between digital infrastructure and access to electricity from accel-
erating economic growth. 

over the past few years, the government of Senegal has taken several steps to 
create an enabling environment to digitalize its economy. Recently, the govern-
ment implemented explicit reforms to increase internet usage, as outlined in 
“Stratégie Sénégal numérique 2016–2025” (République du Sénégal 2016), and 
robust infrastructure is already in place. The new wave of sectoral reforms aims 
to further open the sector—including through the entry of more internet service 
providers10—and the consolidation and sharing of digital infrastructure, to catch 
up with regional leaders. Some indicators have already improved, such as in the 
speed of asymmetric digital subscriber line (ADSl) offers, and a reduction in the 
installation times of ADSl (from one month to five days).

Senegal is well connected to international networks through submarine 
fiber-optic networks. however, the distribution of international connectivity 
infrastructure across main telecom operators is highly uneven. Sonatel’s access 
to the main international gateway “effectively gives it a monopoly over data 
transmission. The absence of regulatory measures focused on access to the inter-
national gateway further strengthens the dominant position of the historical 
operator and is likely to contribute to the high cost of international calls and 
data transmission in Senegal” (world Bank 2019, 34). 

Senegal cannot make good use of its significant amount of fiber optics under 
public ownership. After sizable public investments, the State Informatics Agency 
(Agence de l’Informatique de l’État, ADIE) has a network of about 4,000 kilome-
ters of fiber-optic cables. however, because of the technical, legal, and financial 
limitations of ADIE, the infrastructure is inefficiently managed. ADIE cannot 
provide access to its network because it does not have an operator’s license. 
Beyond this legal barrier, ADIE is deemed to have insufficient capacity to man-
age its network efficiently (world Bank 2019). 

overall, broadband penetration and quality of service are low and the market 
is highly concentrated. Mobile markets in Senegal are highly concentrated and 
are dominated by orange-Sonatel, which owns essential infrastructure. until 
recently, monopolies in ADSl and 4G persisted.11 The latter is partly a conse-
quence of the opaque and ad hoc allocation to orange-Sonatel of a 4G license on 
the basis of a bilateral negotiation rather than an open and competitive proce-
dure.12 The number of active mobile broadband capable subscriptions13 in 
Senegal is above the average for the region (43.7 versus 35 per 100 inhabitants), 
as is the number of fixed broadband subscriptions (0.82 versus 0.43 per 100 
inhabitants). Yet these numbers remain low compared with regional leaders; for 
example, the number of fixed broadband subscriptions in namibia, Cabo verde, 
and Mauritius (2.5, 2.8, and 21.6 per 100 inhabitants, respectively) is much higher 
than Senegal’s. The country’s low number of fixed broadband subscriptions is 
reflected in the fact that 98.5 percent of users in Senegal accessed internet 
through their mobile phones in 2018 compared with only 1.5 percent via fixed 
broadband.14 Quality of service is low, despite access to three submarine cables 
and low wholesale prices. And broadband penetration lags behind regional 



Digital Technologies  | 21

leaders such as Cabo verde, Côte d’Ivoire, Ghana, and nigeria in indicators such 
as broadband density and internet bandwidth. furthermore, the number of 
secure internet servers per 1 million people (17.1) is low compared with interna-
tional standards (6,173 servers per 1 million people),15 posing a security and gov-
ernance challenge for internet adoption, e-commerce, and mobile money. 

Digital divides remain in coverage and access to the internet across the terri-
tory and population groups. Despite significant improvement in coverage since 
2016, mobile internet coverage and accessibility gaps across the country persist 
(see figure 1.3, panels a and b). The coverage rate of 2G in 2017 was 98.2 percent, 
while access to 3G was lower, at 78.2 percent. Despite relatively high levels of 
coverage, access to 3G services is low: 3G connections as a share of total market 
population were 26 percent in 2017, below the regional average of 30 percent.16 
In contrast, 2G connections as a share of total market population stood at 73 
percent in the same year. In addition, an important 3G coverage gap persists 
between urban and rural areas, and there is significant connectivity inequality 
between Dakar and secondary cities (Pikine, Touba, and Saint-louis), as well as 
within Dakar’s neighborhoods. The country also has a relatively expensive data-
only mobile broadband price basket, which can be a source of digital divide. In 
2019, the cost to households—at 3.1 percent of its gross national income (GnI) 
per capita—was slightly above the levels established by the Broadband 
Commission for Sustainable Development at less than 2 percent of GnI per cap-
ita (ITu 2020).17 The most vulnerable groups are more prone to be disconnected 
from any infrastructure except mobile phones (2G coverage is relatively high 
across both low- and high-poverty incidence areas).18 

There are persistent horizontal inequalities in digital use, such as with mobile 
money. Senegal lags behind leading regional peers in mobile money account 
ownership, at 31.8 percent compared with 38.9 percent in Ghana and 72.9 percent 
in Kenya. There are also significant disparities within the country, for example, 
in relation to gender and location. Thirty-five percent of males own mobile 
money accounts in Senegal compared with 29 percent of women (figure 1.4, 
panel a),19 while the share of mobile money account ownership in urban areas is 
35 percent compared with 27 percent in rural areas (figure 1.4, panel b).20 There 
are also gaps in usage by gender, age, education, income, and location in internet 
usage for digital payments, such as for purchases and bills. online payments are 
more common among men, the more educated, those in the labor force, and peo-
ple in the top 60 percent of the consumption distribution (figure 1.5). This lim-
ited use of digitally enabled financial services can be a barrier to profiting from 
digital sources of growth. 

Although Senegal has traditionally lagged behind peer countries in DT adop-
tion, it is catching up in digital financial service use. figure 1.6 shows how 
Senegal’s performance improved compared with benchmark countries between 
2014 and 2017. By 2017, 39.5 percent of Senegalese households made or received 
digital payments, compared to 38.3 percent in Côte d’Ivoire and 38.9 percent in 
Rwanda. Yet Senegal is still significantly behind compared with best-performing 
countries such as Kenya, where 79 percent of households made or received dig-
ital payments in the past year. The same pattern holds once income is adjusted 
for the poorest 40 percent of the distribution. In terms of the share of house-
holds that used mobile phones to make payments, Senegal (at 33.5 percent) 
ranked just below Côte d’Ivoire (with 34.9 percent) and just above Rwanda (at 
31.4 percent). when adjusting for the poorest 40 percent of the income distribu-
tion, Senegal (at 28.9 percent) fared better than Côte d’Ivoire and Rwanda. with 
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FIGURE 1.3

High market concentration and the persistent digital divide 

Source: World Bank DECA and competition report (2018), based on Autorité de Régulation des Télécommunications et des 
Postes (ARTP).
Note: HHI is the Herfindahl-Hirschman Index.
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a. Market concentration in mobile telephony and mobile internet, Senegal, 2016 

Source: World Bank staff elaboration based on Orange-Sonatel data.

b. Mobile telephony coverage, Senegal, 2017
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FIGURE 1.4

Mobile money account ownership, West African Economic and Monetary Union countries, 2017

Source: Global Findex 2017 database. 
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FIGURE 1.5

Gaps in usage, by socioeconomic characteristics

Source: Global Findex 2017 database.
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regard to internet usage, Senegal also outperformed peer countries, with 10.4 
percent of households using the internet to make payments or to buy something 
online, albeit significantly behind Kenya (at 26.1 percent). Adoption, however, 
does not directly translate to usage. In 2017, Senegal lagged behind Kenya, 
Rwanda, and Côte d’Ivoire in mobile money transactions per 100,000 adults. 
Though adoption by Senegalese households has improved in recent years, gaps 
remain in the magnitude of use. 

This book aims to use new data and analyses to lead to a better understanding 
of the extent of digital and complementary technology adoption in Senegal—and 
how jobs and inclusion outcomes can be associated with this adoption to a 
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FIGURE 1.6

Digital services adoption by Senegalese households is catching up to peers

Sources: 2017 G20 Financial Inclusion Indicators from the World Bank’s World Development Indicators database and the Global Findex 2017 
database.
Note: “Made payment using a mobile phone or the internet” indicator for 2014 excludes the internet because of a change in the time series 
definition.
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greater extent. To that end, the book summarizes its conceptual framework in 
figure 1.7. The framework links availability of DTs and their use to inclusive 
growth and household welfare. The framework builds on the theory of change 
proposed in the world Bank’s Digital Economy for Africa (DE4A) initiative. It 
includes five enablers of DT availability—namely, infrastructure, skills, business, 
finance, and public platforms—facilitating use and impact. The framework 
begins with the figure’s left column on availability of DTs. Affordable availability 
of both electricity and broadband internet infrastructure are necessary condi-
tions as economywide enablers, without which none of the other more sophisti-
cated DTs and complementary technologies that rely on electricity and the 
internet can be accessed and used. Affordable availability also includes invest-
ments in analog complements in addition to electricity infrastructure: the inter-
net of things requires not only internet but also things, such as the tractors and 
irrigation systems on which data sensors can be installed. Policies are required 
to enhance access to affordable electricity, especially in poor rural areas, and to 
deepen ongoing reforms to boost competition in digital infrastructure and ser-
vice provision to reduce consumer prices and improve the quality of services. 
Policies also are required to activate the universal Services fund (fonds de 
Développement du Service universel des Télécommunications, fDSuT)  to 
reduce digital divides by leveraging private investments. 

The middle column is about adoption and use, by firms, by individuals and 
households, and by government. Barriers to use by enterprises and individuals, 
in addition to the affordable availability of electricity and DTs on the supply side, 
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stem from demand-side factors, including the following: purchasing power and 
access to finance; age, gender, language, and capabilities (owners/managers hav-
ing vocational training for micro-sized firms); being part of effective networks 
such as having friends or other firms in one’s ecosystem using DTs; and various 
types of risk and uncertainty. Addressing these demand-side factors may benefit 
from different types of usage incentives. Policies for more inclusive use include 
the following: facilitating affordable devices and data services, such as encourag-
ing operators to offer zero pricing for basic messaging apps for poor people; 
promoting universal 3G/4G coverage; supporting technology upgrading by 
micro-, small-, and medium enterprises; and public investments to pull demand, 
including ID4D (digital identification systems to improve development 
outcomes), digital delivery of public services to households, and digitization of 
government-to-business transactions (such as access by all firms to tender for 
government procurement contracts).

finally, as highlighted in the figure’s right column, the effects of DTs depend 
on how intensively people use technologies that enhance productivity. 
Interactions with analog technologies and other complements as well as with 
the prevailing business environment also affect outcomes arising from DT 
adoption. The framework is centered on the distinguishing characteristic of 
DTs: their effect on reducing different types of economic costs or busi-
ness-related frictions.21 The internet is a “general purpose technology” that 
reduces costs across the economy and allows better data-driven 

FIGURE 1.7

Conceptual framework: From DT availability to inclusive growth 

Source: World Bank. 
Note: Text in bold represent the focus areas of this book.
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decision-making,22 which in turn can enable technological and broader eco-
nomic transformation. The framework clarifies how these cost reductions have 
effects across five channels: jobs and labor income arising from lower costs 
faced by enterprises and individuals as workers; entrepreneurship and capital 
income earned by owners of larger firms and household enterprises; consumer 
surplus arising from lower prices, higher quality, and wider variety; the 
tax-transfer system; and nonmonetary gains.23 As costs decline, the resulting 
shifts in economic behavior have implications for firms, households, and gov-
ernment. The cost-centric framework and its components highlight how DT 
adoption and use increase opportunities to access local and global product, 
labor, land, and financial markets by enterprises and individuals, as these costs 
include search, job-matching, transportation, and other transaction costs—clar-
ifying as well that it is through the reduction of various costs that DT adoption 
and use facilitate business continuity when face-to-face or close-contact pro-
duction of goods and services would otherwise be disrupted by CovID. Policies 
for inclusive effects include the following: incentivizing start-up software 
developers’ creation and facilitating users’ uptake of easy-to-use apps that 
respond to the needs of low-skilled workers and low-income, excluded individ-
uals; strengthening digital MSME scoring systems to extend e-credits based on 
transaction records rather than on collateral (including for informal firms); and 
adopting complementary sectoral and spatial policies to ensure that invest-
ments in new technologies are allocated to firms and sectors in line with 
national comparative advantage and in ways that support the benefits from 
greater small-large enterprise links, rural-urban links, and regional 
integration.

The book’s conceptual framework is further illuminated by a recent anal-
ysis of the mechanisms through which DTs affect poorer households’ 
income-earning choices (Porto 2020). Porto uses household data from 
Senegal (and Kenya) to investigate the implications of lower consumer prices 
for rice and higher producer prices and lower input prices for groundnuts 
enabled by the adoption of specific DTs.24 A DT upgrading that lowers con-
sumer prices for rice benefits the average poor household twice as much as 
the average household, or the rural household more than the urban house-
hold, because rice is mostly consumed within the household and most rural 
households producing rice are net consumers. The welfare effects of a pro-
ductivity improvement in groundnut production are significantly larger than 
those of a price increase at the farm gate (the price received by the producer 
from direct sales at the farm) because the productivity shock is assumed to be 
much larger than the price shock.25 

The main chapters of this book—chapter 2, on households, and chapter 3, on 
enterprises—examine the extent of digital technology adoption, barriers to that 
adoption, and effects on outcome variables (depending on data availability), 
and they suggest policy options for greater inclusion supported by better jobs 
for more people. Chapter 2 focuses on digital infrastructure upgrading. It 
explores internet availability and uptake at the household level to identify its 
factors of adoption and effects on inclusive growth. The rest of the chapter 
follows this logic, looking at the main drivers (and barriers) of mobile internet 
adoption first, and then at its effect on welfare—including at the local level. The 
chapter finishes with a policy discussion that includes infrastructure-focused 
recommendations on broadening affordable internet access for all. Chapter 3 
focuses on DTs and complementary technology upgrading by enterprises. 
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Its main message is that better jobs for more people require better and more 
firms. Better and more firms, in turn, require technology upgrading, more pro-
ductive entrepreneurship, and more and better-allocated financing. 

Vital aspects of digital technology adoption during the 
COVID-19 recovery 

The relief, restructuring, and more productive recovery measures required 
as a response to the CovID-19 pandemic provide an opportunity to “build 
back better”—with digital technology adoption mattering even more than it 
did before. The CovID crisis has inverted the economic transformation 
agenda, which had been focused on generating better jobs for more people. 
It has refocused it over the coming months on relief measures to counter job 
destruction in the face of large declines in economic activity. These declines 
have been driven globally by disruptions in trade and value chains and 
reduced foreign financing flows (in the form of capital flight and lower for-
eign direct investment, foreign aid, remittances, and tourism revenues). 
locally, social distancing measures by governments and citizens’ responses 
have added to the reasons. In the new time of CovID-19, many of the produc-
tivity channels that were expected to be pathways to economic transforma-
tion are under threat, including financing for DT and other technology 
adoption, competition as a driver of sectoral reallocation, and trade and 
regional regulatory harmonization, better functioning supply chains, and 
local agglomeration economies as drivers of spatial integration. Also at threat 
are the reforms and investments needed for skills, infrastructure, and insti-
tutions to support inclusive productivity growth. 

Moving forward, Senegal needs to adopt more radical incentive-driven 
reforms supported by an enhancement of capabilities to help it rebound 
forcefully following CovID-19. These reforms should include replacing 
existing rent-seeking structures and incentives with a focus on technology 
upgrading, entrepreneurship, and financing to build the skills and capabili-
ties of unemployed and underemployed informal workers to engage in bet-
ter work. Adoption of DTs and other complementary technologies matters 
even more, because it expands work and business opportunities, and 
together with entrepreneurship and financing support, boosts inclusive 
productivity growth.

Senegal needs better jobs for more people by focusing on both formal pri-
vate firms and informal firms. Senegal has experienced an increase in job-
lessness. Its pre-CovID-19 growth acceleration (above 6 percent per year 
since 2014) failed to create enough jobs to meet its growing labor supply and 
reduce poverty sustainably. Senegal’s key poverty-reduction challenge is to 
create more than 320,000 jobs each year, because higher earnings through 
jobs is the only sustainable way to reduce poverty. Senegal is rich in young 
people—Senegal is adding more than 300,000 people to its labor force each 
year. over the current decade to 2030, Senegal will add more than 4 million 
people to its labor force.26 The formal sector in Senegal in 2015 employed 
about 318,000 people, of which only about 188,500 were in the private sector 
(accounting for only 5 percent of the active working-age population), so 
Senegal needs to create more than all its current “formal sector jobs” each 
year to absorb new entrants into the labor force (figure 1.8). Therefore, cre-
ating better jobs for more people needs to include (a) better and more formal 
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FIGURE 1.8

Population in employment categories in Senegal, 2015 

Source: Enquete Nationale sur l’Emploi au Senegal, Agence Nationale de la Statistique et de la Demographie, 2015.
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private firms—to come closer to the technology frontier as well as leapfrog 
through the creation of new-to-the-world technologies, and to have more 
formal entrepreneurship; and (b) higher productivity for informal sector 
firms—for those able to take advantage of better government support services 
and other advantages of formalization, jump the quality hurdle, and join the 
modern sector in specific value chains.

Private businesses are facing new challenges since the CovID-19 
outbreak.27 Recent surveys RE conducted by the world Bank suggest that the 
downturn in sales has been large and widespread (figure 1.9a), with small 
firms being the most affected overall (figure 1.9b). ninety percent of busi-
nesses experienced a decline in sales during the 30 days before the survey 
compared with the same period in 2019 during the late April–early May 2020 
period, with slightly fewer firms though still a majority (76 percent) experi-
encing a decline in sales in the December 2020–early January 2021 period 
relative to a year earlier. Importantly, the drop was widespread across sec-
tors, firm sizes, regions, and firm age categories. The estimated average 
reduction in sales for small firms was significantly larger compared with 
medium and large firms in the initial April–May 2020 period, with an average 
drop in sales of 55 percent compared with 40 percent for medium and large-
sized firms, with a continued drop in sales of roughly 40 percent across all 
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FIGURE 1.9

Sales comparisons and predicted effect, by size of firm in the COVID-19 pandemic

Source: COVID-19 Business Pulse Surveys in Senegal, April 28–May 8, 2020 (wave 1) and December 10, 2020–January 8, 2021 (wave 2).
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FIGURE 1.10

Changes in digital technology uses by firms during the COVID-19 pandemic

Source: COVID-19 Business Pulse Surveys in Senegal, April 28–May 8, 2020 (wave 1) and December 10, 
2020–January 8, 2021 (wave 2).
Note: Because all three questions are “in response to COVID-19,” only responses to the second wave of the survey 
are reported. However, for those firms in the panel (that responded to both waves), a “yes” response was recorded 
whether they replied affirmatively in either wave.
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size groups in the December 2020–January 2021 period (though slightly less, 
at 29 percent, for medium-sized firms), controlling for other observable 
characteristics such as sector, age group, region, and exporting status. 

The adjustment of firms to the crisis signals the importance of DT upgrading 
for businesses. In response to the CovID-19 outbreak, 40 percent of firms have 
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started to use, or have increased the use of, the internet, online social media, 
specialized apps, or digital platforms for business purposes. About 17 percent of 
firms are investing in new equipment or software to adapt their product mix, 
while 19 percent of firms are changing their product mix. These results suggest 
that there already is a sizeable increase in demand for DT solutions applied for 
business, which can also lead to new opportunities for digital entrepreneurs in 
Senegal. An ongoing study is investigating if having access to DTs before the 
CovID-19 pandemic helped firms to cope better with this shock. of greater con-
cern in terms of widening digital divides is the finding that the share of medium 
and large firms investing in DT solutions in response to CovID-19, at 33 and 
36 percent of these groups, respectively, is more than twice as large as it is for 
small firms, at 14 percent, as figure 1.10 shows. A similar divide exists between 
formal and informal firms. If these digital divides remain unaddressed, these 
diverging investment trends are expected to widen productivity, sales, and 
owner and worker income gaps over time.

DATA AND METHODOLOGICAL LIMITATIONS, KNOWLEDGE 
GAPS, AND FUTURE WORK 

Several caveats and limitations were identified in the process of the preparation 
of this book. first, regarding the studies of digital adoption by households and 
individuals, there is scarce micro-level information on the usage of DTs such as 
fixed and mobile (2G/3G/4G) broadband internet, mobile money, and use of 
other digital platforms. for instance, the 2017–18 household budget survey, the 
Experimental light Survey 2017–18 (ElEPS), 28 does not offer any direct or indi-
rect measure of whether individuals/households use mobile broadband inter-
net—which account for a large majority of internet users in Senegal—nor on 
ownership of smartphones. Even if household surveys ask questions on the use 
of internet such as in the EhCvM 2018/2019 survey, such self-reported internet 
access measures tend to be highly imprecise because of the lack of understand-
ing by households and individuals of what access to the internet really means (as 
shown by International Telecommunication union [ITu] and Research ICT 
Africa [RIA] studies). Because of these limitations, some proxy measures for 
internet use/adoption were used in the analysis, particularly to measure trends 
over time. however, these proxies are not free of measurement errors. Collecting 
more granular and reliable information on coverage, access, and use of the inter-
net through micro-level surveys would allow a more rigorous analysis on barri-
ers of adoption of new technologies and their effects on outcomes of interest.29

Expanding the availability of key data on coverage, access, and use of DTs is 
key for data integration and to conduct a more rigorous analysis of the impor-
tance of DTs for jobs and economic transformation. Second, the results pre-
sented in this book correspond to cross-sectional analyses only. Data with 
granular spatial coverage of digital infrastructure such as 2G/3G/4G were very 
difficult to obtain, sometimes only for some providers and with limited temporal 
coverage. having reliable longitudinal data on digital infrastructure and the use 
of other DTs such as mobile money and digital platforms—which can be disag-
gregated at the subnational level—would allow future work to identify potential 
spatial gaps in access to DTs and how these gaps have changed over time. It also 
would allow a better understanding of the economic and welfare implications of 
such digital divides. 
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The analyses included in this book do not make any causal claims about the 
impacts on welfare and efficiency of DTs or provide exact evidence on what fac-
tors cause individuals or firms to adopt new technologies. Given limitations in 
the data available, the findings presented in this book should be interpreted as 
correlations and upper- or lower-bound effects of the relationship between DTs 
and outcomes. Identifying causal relationships requires rigorous implementa-
tion of empirical strategies based on quasi-experimental methods to explicitly 
address multiple issues such as self-selection in the dependent variable, survival 
bias, endogeneity, and measurement error, among other issues. 

Several important policy questions linking DTs to household welfare and 
firm performance remain to be answered and should be the subject of future 
research. It would be desirable to continue expanding the evidence base on the 
efficiency and equity effects of DT adoption. A long list of questions remains 
unanswered and should be the subject of future work. for example, what is the 
relative contribution of different factors that explain the effect of DTs on welfare 
and poverty? what is the current and potential future role and effect of greater 
youth and women participation, at owner/entrepreneur, managerial, and worker 
levels, and across sectors?30 how do education levels and digital skills affect the 
degree to which individuals benefit from access to internet and associated DTs? 
what are the critical complements that maximize the gains from DT adoption? 
how does the use of digital platforms such as mobile money and e-commerce 
affect efficiency and equity? who would benefit most from a fast rollout of digi-
talization of government functions, particularly delivery of services such as the 
world Bank’s ID4D (Identification for Development) initiative; asset registries 
including land, taxation, health and education; and social protection services 
that mitigate various risks by providing insurance? what are the business func-
tions that are most relevant for inclusive productivity growth, and what is the 
relative importance of different DTs (such as availability of different digital 
finance services applications including insurance services and management 
applications such as inventory control and point-of-sale software)? Is the sup-
port of access and the capabilities to use internet and DT solutions that ride on 
the internet to upgrade general business functions sufficient to significantly 
improve productivity? or is it also essential to support access and the capabilities 
to use the DT solutions to upgrade sector-specific business functions if sustained 
productivity growth and better jobs for more people are to be achieved?

Additional work to identify the causal effects of technology adoption on firm 
performance is being produced using the firm-level Adoption of Technology 
(fAT) survey (introduced in the overview). The first study explains the main 
sources of variation in technology adoption across countries, sectors, and 
regions, and within firms, and it shows how these variations are associated with 
productivity levels. This analysis compares Senegal with Brazil and vietnam. 
The second study seeks to understand how technology adoption, especially DTs, 
can help firms to better cope with CovID-19. A follow-up survey already has 
been implemented in a subsample of firms in Senegal, Bangladesh, Brazil, and 
vietnam. The third study categorizes the patterns of digitalization among firms 
to understand how investments in infrastructure and other potential comple-
mentary factors can further stimulate this process. 

further work also is being considered using the Business Pulse Survey to 
monitor the continuing effect of CovID-19 on businesses. Additional work is 
being explored with AnSD and ADEPME to conduct new waves of the firm-
level survey and integrate Senegal’s analysis with those done by other countries. 
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Senegal is the first country to have completed the first wave of this survey. Its 
analysis has been used as an example for other countries. ongoing work includes 
benchmarking the data for cross-country comparisons.

Additional work on these issues would benefit from new data such as the 
Enquête harmonisée sur les Conditions de vie des Ménages (2018/2019) 
(EhCvM) survey, and a second round of the Senegal fAT survey. The EhCvM 
survey contains more granular information on the adoption and usage of DTs 
and asset ownership at the individual/household level. It allows better geo-
graphic integration of household survey data with digital infrastructure data. 
The EhCvM survey also allows for benchmarking digital adoption and use by 
households with regional peers, given that these data have been harmonized 
across wAEMu countries. A second round of the fAT survey in the form of a 
longitudinal instrument would allow implementing of quasi-experimental tech-
niques to conduct more rigorous analyses of determinants of technology 
adoption at the firm level. It also would allow exploring the causal effects of 
technology upgrading on different dimensions of firm performance, including 
the contributing factors leading to better jobs for more people.

finally, the implementation of a Public Expenditure Review (PER) of business 
support policies and programs is a priority. Such a PER, based on a methodology 
implemented in a variety of country contexts, is divided into three phases: 
(a) a mapping of policy instruments supporting entrepreneurship and innova-
tion (both technology adoption as well as the generation and commercialization 
of new-to-the-world and new-to-Senegal technologies); (b) a functional analysis 
of the existing programs and policy instruments; and (c) an efficiency analysis. 
Close collaboration with the Ministry of Economy is ongoing to obtain more 
details on programs supporting businesses, with a focus on entrepreneurship as 
part of the entrepreneurship ecosystem assessment. Questionnaires have been 
implemented with some agencies, such as ADEPME and DER. however, this 
exercise has typically been more effective when implemented in collaboration 
with the unit responsible for budget prioritization and allocation (for example, 
Ministry of finance). Members of the Ministry of Economy, including the pri-
vate sector development unit, are very supportive of this exercise because it con-
tributes to the rationalization of scarce fiscal resources and to the identification 
and elimination of the duplication of functions and activities across different 
government agencies. ultimately, a PER of business support policies and pro-
grams should be an ongoing activity that helps policy makers understand the 
impact of expenditures and improve policies and programs over time—supported 
by a transparent process of “diagnostic monitoring,” with new programs 
benefiting from structured experiments that are subject to monitoring in the 
form of diagnostics, namely, to learn what works and what does not, and to con-
stantly raise the program’s benefits by using new learning.31

NOTES

 1. These three types of economic transformation and their different sources of inclusive 
 productivity growth—technological, sectoral, and spatial transformations—require 
 complementary policy reforms and public investments to expand productive private 
investment in ways that are inclusive, including skills, infrastructure (both soft infra-
structure like finance and hard infrastructure, especially digital and energy as well as 
transportation and logistics) and institutions (especially to ensure macroeconomic stabil-
ity and the required transparency and accountability for good governance). See Rodrik 
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and Sabel (2020) on the positive social externality of good jobs, and the significant eco-
nomic, social, and political costs of failure to generate sufficient good jobs that private 
firms typically do not take into account.

 2. The assumption that technology in combination with more skilled workers increases firm 
productivity is known as skill-biased technological change. This assumption is borne out 
in most of the country studies summarized by Dutz, Almeida, and Packard (2018). Even 
though the number of low-skilled jobs increases along with increased use of the internet, 
there is a relatively greater increase in the number of higher-skilled jobs. however, the 
Chile study, focusing on the adoption and use of complex software rather than the inter-
net, finds an increase in the number of low-skilled production jobs over the six-year 
period analyzed, with the levels of employment of high-skilled production workers and 
managers not changing. whether the effect of DT adoption on workers is inclusive is also 
found to depend on whether firms invest in workers. for an application of these ideas to 
Africa, see Choi, Dutz, and usman (2020).

 3. See hjort and Poulsen (2019). The study also finds that higher-skilled workers benefit 
 relatively more from fixed broadband expansion in the form of increased employment 
and earnings.

 4. 2G technologies enable voice, SMS, and limited internet access, while 3G and 4G technol-
ogies enable faster internet browsing and data downloading, as well as other digital solu-
tions such as picture and video taking and their uploading, and more specialized 
productivity-enhancing applications. Evidence shows that mobile phone expansion and 
coverage can have positive effects on household income, consumption, and poverty 
reduction (Beuermann, McKelvey, and vakis 2012; Blauw and franses 2016; Blumenstock 
et al. 2020). one of the mechanisms identified behind the positive effects is a rise in 
female employment associated with the rollout of mobile phone networks (Klonner and 
nolen 2010). Mobile phones also improve access to information, reduce costs, and 
improve coordination, with positive effects on agricultural production, prices, and mar-
ket access and participation (Aker and Mbiti 2010; Aker 2008, 2010; Aker and fafchamps 
2015; Jensen 2007; Muto and Yamano 2009; Zanello 2012). The literature also highlights 
the role of mobile money in improving access to the financial system: reducing transac-
tion costs, easing the ability to make payments, and facilitating savings (Aker and wilson 
2013; Demombynes and Thegeya 2012; Munyegera and Matsumoto 2018).

 5. The number of active mobile broadband subscriptions per 100 inhabitants in Africa in 
2019 was 34, compared with 0.4 for fixed broadband subscriptions (ITu 2019).

 6. Evidence suggests that the internet can contribute to firms’ labor productivity and 
employment (fernandes et al. 2019; Paunov and Rollo 2014). It has been associated with 
positive effects on output, crop prices, and wage employment in rural markets (Goyal 
2010; Kaila and Tarp 2019; Ritter and Guerrero 2014; Salas-Garcia and fan 2015). Mobile 
broadband has been linked with positive financial inclusion outcomes (hasbi and Dubus 
2019). heterogeneous effects analyses suggest evidence of stronger labor income effects 
among new users and low-income households (De los Rios 2010; Marandino and 
wunnava 2014) and improved labor market outcomes for women (Menon 2011; Chun and 
Tang 2018; viollaz and winkler 2020). E-commerce has been linked to gains in income 
among rural households (Couture et al. 2018) and with positive effects on reducing spatial 
inequality (fan et al. 2018). Access to digital platforms such as mobile money—which are 
not exclusive to mobile broadband and are often based on 2G technology—can affect con-
sumption and reduce poverty (Suri and Jack 2016), including by improving the distribu-
tion of government cash transfers (Aker et al. 2016).

 7. Data are for 2017. Internet penetration rate is defined as the number of individuals using 
the internet as a percentage of the population. Internet users are those individuals who 
have used the internet (from any location) in the past three months. The internet can be 
accessed via a computer, mobile phone, personal digital assistant, games machine, digital 
Tv, and so on. Data are from the world Bank’s world Development Indicators database 
october 2020 edition and are based on the International Telecommunication union, 
world Telecommunication/ICT Development Report, and database.

 8. The source for these data is the GSMA. when consumers use multiple SIM cards to take 
advantage of special discounts or avoid high charges for off-net calls, market penetration 
in terms of unique subscribers provides a better picture of the degree of access to mobile 
services. The ratio of subscribers with multiple SIM cards in Senegal is reported to be 
around 55 percent and is expected to remain at that level over the next 4 years (based on 
email correspondence with Sonatel, June 15, 2020). 
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 9. The study is based on a sample of 177 countries (47 of which are in SSA) from 1990 to 2018. 
The data are organized in nonoverlapping, 5-year panel data observations to avoid the 
influence of economic fluctuations. To address the issue of likely endogeneity and reverse 
causality, the study uses the GMM-Iv system estimator. See Calderón and Cantú (2020).

10. In July 2018, three internet service providers were granted licenses, each with coverage 
obligations in five regions of the country. https://www.researchandmarkets.com/research 
/xr4gnn/the_senegal?w=4.

11. Tigo, Senegal’s second-largest mobile network operator by number of subscribers, has 
been rebranded as free Senegal as of october 1, 2019, following the company’s 
acquisition by the Saga Africa holdings consortium in April 2018. A website featuring 
the free brand identity has been live since then and promotes the operator’s new “4G+” 
lTE-A network, which is said to cover Dakar and most regional capitals and offer the 
country’s fastest mobile data speeds.

12. See world Bank (2019, 33). According to TeleGeography, “a month after the Sonatel 
award, in July 2016 Tigo (now operating as free) said it was preparing the groundwork 
for lTE and confirmed that it was in talks with the ARTP to secure a license, yet it was 
not until December 2018 that the ARTP granted a concession to Tigo for Xof27 billion,” 
after the operator was taken over by a consortium (TeleGeography, GlobalComms 
Database, Senegal, December 2019, 9).

13. Estimations based on data from GSMA Intelligence. Accessed on June 2020. MBC con-
nections = 3G + 4G  connections. Regional calculation was done by adding 3G and 4G for 
all 48 countries in SSA and dividing by the total population. Eritrea was excluded because 
of a lack of available data for 3G and 4G connections.

14. According to the Internet observatory of Senegal’s Regulatory Authority for 
Telecommunications and Post (Autorité de Régulation des Télécommunications et des 
Postes, ARTP).

15. Data are from the world Bank’s world Development Indicators database and refer to the 
number of distinct, publicly trusted TlS/SSl certificates found in the netcraft Secure 
Server Survey. The sources for these data are netcraft (http://www.netcraft.com) and 
world Bank population estimates.

16. Data are from the GSMA Intelligence 2020 database. Accessed on June 2020.
17. The data-only mobile broadband basket consists of a monthly data allowance of at least 

1.5 GB, irrespective of the device used, over a 3G or higher network.
18. The lowest 2G coverage—at around 92 percent of the population—is in the Kédougou 

region, which has the second-highest poverty rate in the country, according to data from 
mobile services providers and the EhCvM 2018/2019 survey.

19. Senegal’s gender gap—where ownership among males is about 21 percent higher than for 
females—is slightly larger than Côte d’Ivoire’s but smaller than in niger or Benin, where 
male ownership is more than twice the share of female ownership.

20. Rural clusters are defined as areas with a density of at least 300 inhabitants per km2 of 
permanent land and with at least 500 and less than 5,000 inhabitants. urban clusters are 
composed of towns and semidense areas and cities. Town and semidense areas are 
defined as clusters with a density of at least 300 inhabitants per km2 of permanent land, a 
built-up surface share on permanent land greater than 0.03 percent, and at least 5,000 
inhabitants. Cities are defined as clusters with a density of at least 1,500 inhabitants 
per km2 of permanent land or with a built-up surface share on permanent land greater 
than 0.5 percent, and with at least 50,000 inhabitants.

21. Goldfarb and Tucker (2019) explore how standard economic models change as certain 
costs fall substantially and approach zero with the use of digital technologies. They focus 
on five types of lower costs: search (including matching suppliers and demanders), repli-
cation, transportation, tracking, and verification (with the final two jointly reducing mon-
itoring costs).

22. General purpose technologies, or GPTs, are transformative technologies (such as the 
steam engine at the time of the Industrial Revolution in the late eighteenth century, the 
electric motor in the late nineteenth century, and the internet) that are characterized by 
pervasiveness (used as inputs by many downstream industries), inherent potential for 
technical improvements, and the creation of many positive spillovers. As GPTs are 
adopted across the economy, they generate economywide productivity gains. for a semi-
nal article, see Bresnahan and Trajtenberg (1995).

23. Effects on the tax-transfer system include those linked to greater efficiency in tax collec-
tion and in the targeting and delivery of social transfers and longer-term public 

https://www.researchandmarkets.com/research/xr4gnn/the_senegal?w=4�
https://www.researchandmarkets.com/research/xr4gnn/the_senegal?w=4�
http://www.netcraft.com�
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investments, as well as from greater accountability from citizens for public domestic rev-
enue mobilization and expenditures by enabling better governance and oversight of the 
 collection and spending of public resources, and more transparent anticorruption mea-
sures. Effects on nonmonetary gains include those linked to quality-of-life-related bene-
fits from better delivery of health, education, and other public services, as well as positive 
 contributions to human dignity and individual empowerment.

24. The Kenya case study complements the Senegal explorations to illustrate the effect on 
nonfarm enterprises, many of which are informal businesses. They cannot be explored in 
the Senegal case because of lack of a detailed data.

25. Even though, as Porto (2020) argues, the price shock is more likely to reach a larger num-
ber of groundnut producers than a technology shock. for example, more exhaustive price 
information via cell phones would arguably benefit a larger number of farmers than 
advice on input use or on how to better utilize specific types of agriculture practices. 
Information can be used immediately if it is credible, but changing agricultural practices 
may require complementary skills or may need to circumvent cultural barriers. In the 
end, there will be a balance between the plausible size of the shock (7 percent price shock 
versus 32 percent technology shock) and its accessibility.

26. The share of youth younger than 20 makes up 53 percent of Senegal’s population. Senegal 
needed to create 329,000 jobs to keep pace with net entrants into the job market in 2020, 
namely, the number of people age 15 (new entrants) minus those age 65 (exiters). This 
number is projected to rise to 427,000 for Senegal in 2030, and to 500,000 by 2050. 
Senegal’s population of 16.7 million is expected to double to 33.2 million by 2050. These 
figures are based on the un world Population Prospects 2019 standard projections 
(medium variant).

27. The CovID-19 Business Pulse Survey (Cov-BPS) was implemented in Senegal during the 
last week of April and the first week of May 2020 in a first wave, and during end- December 
2020 to early January 2021 in a second wave, to obtain information on the population of 
formal and informal firms with five or more employees. The implementation of the sur-
vey included establishments in Dakar, Thiès, Diourbel, Kaolack, Saint-louis, and 
Ziguinchor. These regions account for 75 percent of businesses and 82 percent of employ-
ment in the 2016 establishment census. Surveyors conducted 508 phone interviews 
between April 28 and May 8, 2020 (wave 1), and 505 interviews between December 10, 
2020 and January 8, 2021 (wave 2). In wave 2, 374 were panel firms (responding to both 
waves) and 131 were replacement firms. These samples are representative of the universe 
of formal and informal firms with five or more employees according to the Recensement 
Général des Entreprises (RGE), the latest establishment census conducted by the Agence 
nationale de la Statistique et de la Démographie (AnSD). The samples were stratified 
across firm size based on number of employees (small 5–19, medium 20–99, and large 
100+), sector, region, and formal status. The estimations include sampling weights to pro-
duce nationally  representative indicators.

28. The 2017–18 Enquête légère Expérimentale sur la Pauvreté (light Experimental Poverty 
Assessment Survey, ElEPS), carried out by the Agence nationale de Statistique et de la 
Démographie (AnSD), sampled three geographic areas across Senegal: Dakar, other 
urban centers, and rural areas, with an 89 percent response rate. 

29. The RIA (Research ICT Africa) After Access household and Individual survey 2017–18 
also does not have a direct question on mobile internet subscriptions. however, “using 
mobile internet” can be defined based on two available variables, namely, the combina-
tion of “ having a smartphone” and “using internet at least once a day.” These data are very 
rich in the level of detail on usage questions asked. This data collection initiative, includ-
ing both household/individual and complementary business surveys, have up until now 
been supported by Canada’s International Development Research Centre (as well as the 
Swedish International Development Cooperation Agency). The initiative is invaluable for 
the world Bank Group’s digital work and for policy makers in all African countries— 
especially its nationally representative, cross-country, and longitudinal features. 
Initiatives like these warrant sustainable data funding and Africa-wide institutional 
 support, ideally in  collaboration with national statistical agencies.

30. Table C.1 in appendix C highlights that Senegal has a relatively low number of firms 
with female owners: only 28 percent of firms covered by the fAT survey (a represen-
tative survey of firms with 5 or more workers) and 35 percent of firms covered by the 
RIA business survey (a  representative survey of smaller micro firms, with most being 
either informal or semiformal)—relative to an average of 51 percent of RIA firms 
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across eight other SSA countries. Senegal stands out in having more female owners 
in micro agricultural firms (56 percent) but fewer in other sectors (manufacturing 
and services) relative to the other SSA countries. The female ownership variable did 
not have a statistically significant  association with either adoption of smartphones 
or with firm productivity or profitability, in both fAT and RIA data for Senegal. More 
work is needed to better understand the role and effect of women and youth in firms’ 
use of DTs, as well as in individual and household usage (including the use of dis-
tance learning for girls).

31. on the concept of diagnostic monitoring or “learning by monitoring,” see Sabel (1994).
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This chapter aims to shed light on the main drivers of mobile internet adoption 
and on its effect on household welfare in Senegal, and then to offer policy 
recommendations to broaden affordable internet access for all.1 The first step in 
understanding the potential effects of digital technologies (DTs) on welfare is to 
find out how households decide to adopt them or not, identifying the factors 
and barriers that drive behavior. The next step is to untangle their effect on 
 welfare—first, for those who have access to the internet in general; and second, 
whether benefits are geographically differentiated and whether lagging regions 
are catching up. The focus of this chapter is on digital infrastructure, particu-
larly internet access, and on households, to identify the factors for the adoption 
of DTs and their effects on welfare. The chapter also explores some of the chan-
nels of transmission, specifically, the effect of internet provider competition on 
welfare through a (lower) price of services and the resulting entry of new cus-
tomers into the market; the role of the labor market as a potential channel of 
transmission toward improvements in welfare; and the role of mobile money in 
expanding transfers.

DRIVERS OF INTERNET ADOPTION

As access to the internet—in the form of fixed and mobile broadband—continues 
to expand in Senegal, it is increasingly important to understand the differences, 
if any, on which households and individuals decide to adopt these technologies.2 
A better understanding of these issues can inform the discussion of policies to 
bridge the digital divide. Despite important progress to expand internet access, 
there is evidence of a digital divide in SSA compared with the rest of the world 
(Calderón et al. 2019). Within countries, the gap is even broader, particularly in 
rural areas. And rural households in Africa, which are poorer on average, have 
been found to face lower rates of internet access (World Bank 2019). 

The analysis on the determinants of internet adoption for households is based 
on a nationally representative household expenditure survey.3 Specifically, the 
study exploits 2019 household survey data from the West African Economic and 
Monetary Union (WAEMU), namely, the Enquête Harmonisée sur les Conditions 

Households
WELFARE EFFECTS OF DIGITAL TECHNOLOGIES 2
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de vie des Ménages (2018/2019) (EHCvM). The results presented in this section 
focus on the case for Senegal, where a total of 7,157 households were successfully 
interviewed, representing 36,754 individuals above the age of 15. The study 
analyzes the decision to adopt the internet considering the different mechanism 
of accessing the technology, with a primary focus on mobile internet adoption. 
This focus is particularly important in African countries, where most people 
access the internet through mobile phones rather than through fixed broadband 
internet.4 Mobile internet adoption considers those individuals that accessed the 
internet through their mobile telephone devices in 2018, which for Senegal stood 
at 34.2 percent. Demographic and socioeconomic characteristics—such as age, 
gender, educational attainment, labor force status, language, as well as asset 
ownership variables (including age of cell phone, access to electricity, and 
whether the household owns a television set, a computer, and a tablet)—are con-
sidered. The analysis also considers policy-related variables, such as the price of 
mobile data and access to electricity.5 Different internet access modalities—such 
as access to internet at home, work, school, university, cybercafes, and public 
places—are also incorporated into the analysis as covariates to determine if they 
complement or substitute for mobile internet adoption. 

Significant connectivity gaps remain in income, gender, location, and 
education. Before looking at the probability of adoption, the analysis presents 
descriptive statistics by individuals with access to mobile internet in the country 
in 2019 (table 2.1).6,7 individuals living in households above the median income 
threshold are more likely to be connected to mobile internet (52 percent) than 

TABLE 2.1 Mobile internet connectivity data for individuals

INDIVIDUALS CONNECTED AND NOT CONNECTED TO THE INTERNET THROUGH THEIR 
CELL PHONES

SENEGAL

DISTRIBUTION GROUPS CONNECTED (%) NOT CONNECTED (%)

Income threshold

 Above 52 48

 Below 21 79

Urban 49 51

Rural 17 83

Men 40 60

Women 30 70

Age

 15 to 24 years old 37 63

 25 to 40 years old 45 54

 41 and older 21 79

Education

 Less than primary 20 80

 Primary and secondary 48 52

 Tertiary 86 14

 Read and write French 54 46

(continued)
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TABLE 2.1, continued

INDIVIDUALS CONNECTED AND NOT CONNECTED TO THE INTERNET THROUGH THEIR 
CELL PHONES

SENEGAL

DISTRIBUTION GROUPS CONNECTED (%) NOT CONNECTED (%)

Do not read and write
French and illiterate 19 81

Sector

 Agriculture 13 87

 Industry 45 54

 Services 46 54

 Unemployed/inactive 31 68

Household assets

 Computer ownership 65 35

 Television ownership 47 53

 Tablet ownership 62 38

Complementary infrastructure

 Access to electricity 47 53

Total population 34 66

Source: EHCVM 2018/2019. 
Note: This table includes only individuals 15 and older and only those individuals who accessed the 
internet through their mobile phones. Each tabulation is carried out at the individual level, adjusting 
for household weights. The agriculture sector includes jobs in crop yields, fisheries, and animal 
breeding. The industry sector includes extractive, manufacturing and other industries, and public 
works/construction jobs. The services sector includes commerce, restaurants/hotels, transportation, 
communication, education, health, other, and personal services jobs. Secondary education is defined 
as individuals with less than tertiary but more than primary education. Tertiary is defined as 
individuals with tertiary education or more.

those below (21 percent). Connectivity is also highly correlated with education 
levels: 86 percent of individuals with tertiary education and above are likely to be 
connected, compared with only 20 percent with less than primary education. 
Being literate and proficient in the main language available online also plays a 
role. More than half of individuals who are able to read and write in french are 
connected to mobile internet compared to 19 percent of those who are unable to 
read and write in french or are illiterate. The sector of employment matters: 
46 and 45 percent of workers, respectively, in the services and industry sectors 
are connected, compared with only 13 percent of those employed in agriculture. 
About a third of people who are unemployed or not participating in the labor 
force are connected, which could reflect individuals using the internet to look for 
jobs. individuals between 15 and 25 years old were 37 percent likely to be con-
nected, and this share increases to 45 percent for those between 25 to 40 years of 
age, while only 21 percent of people 41 years and older had access to mobile inter-
net. With regard to gender, only 30 percent of women were connected to mobile 
internet, that is, 10 percentage points lower than men. individuals who reside in 
rural areas are much less likely to be connected to mobile internet (17 percent) 
than those in urban areas (49 percent). finally, household assets also play a role. 
More than 60 percent of individuals who live in households that own computers 
and tablets were connected to mobile internet.
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results from the probabilistic model of adoption8 show that the most 
important factors for mobile broadband adoption are household income 
(measured by consumption per capita), price, gender, age, tertiary educational 
attainment, language, and employment sector, television ownership, access to 
electricity, and living in an urban setting.9 Age follows a concave function, where 
individuals younger than 25 years are 15 percentage points more likely to have 
access to mobile internet than those older than 40 (the group of reference), 
while the likelihood of connection is even higher for individuals ages 25 to 40, 
who are 21 percentage points more likely to have access compared with the 
group of reference. With regard to household income, on average increasing 
monthly per capita expenditures by CfAf 40,000 (about US$72) per year would 
increase adoption by 9.3 percentage points.10 regarding education, high-skilled 
individuals (having tertiary education or more) are 16 percentage points 
more likely to adopt mobile internet. on language, individuals who can read and 
write in french are 13 percentage points more likely to access the internet 
through their mobile phones, suggesting that the language of content matters. 
Having access to the internet at work is also an important factor, increasing the 
probability of adoption by individuals by 19 percentage points. on other loca-
tions of access, having access to the internet at home has a complementary effect 
on the adoption of mobile internet (17 percentage points); having internet access 
through cybercafes is a direct substitute, reducing the probability of adoption by 
13 percentage points. 

important barriers to adoption remain, including in relation to price, gender, 
location, and access to electricity (see figure 2.1). on average, a decline in the 
price of monthly mobile internet by CfAf 1,100 (about US$2.00) would increase 
adoption by 2.0 percentage points.11 Being a woman lowers the likelihood of 
adoption by 6 percentage points compared with men. This gender gap, despite 
high levels of existing infrastructure, draws attention to the existence of barriers, 
which may limit adoption by women and other vulnerable groups. Urban 
location increases mobile internet adoption by 4.0 percentage points, reflecting 
the existence of a rural/urban divide. furthermore, households with access to 
electricity are 6 percentage points more likely to adopt mobile internet. This 
result highlights the limitation that lack of electricity represents for households 
and the need to include its access in policies to encourage internet adoption. 
Another interesting finding highlights a link with the labor market, where 
employment in the service and industry sectors is associated with an increase of 
8.1 and 9.4 percentage points in adoption, respectively.

The second part of the analysis on the determinants of internet adoption for 
households reiterates the importance of income, wealth, and having electricity, 
while also underlining the importance of education and network effects. This 
complementary analysis is based on another household dataset by research iCT 
Africa (riA), a representative dataset on internet use consisting of 1,233 obser-
vations for Senegal in 2017–18.12 This analysis examines the correlates of mobile 
internet adoption (defined as a dummy variable that equals 1 if the respondent 
has a smartphone and uses the internet a least once a day). Both income and 
wealth (measured by the ownership of consumer durables such as automobiles, 
refrigerators, and television sets), having electricity, and having a job are import-
ant correlates of adoption (figure 2.2). Another important correlate is education: 
an increase in schooling from 5 to 15 years is associated with an increase in the 
probability of adoption from 4.5 percent to 12.3 percent, at the mean of the sam-
ple. The analysis also finds sizable network effects linked to having friends who 
use smartphones: an increase from 1 to 5 in the number of friends who use 
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Source: Rodríguez-Castelán et al. 2021.
Note: Point estimates are at a 5 percent confidence interval from a Heckman-corrected probit model. Average marginal effects: Marginal 
effects for log per capita expenditure, price, and household size are calculated based on a one-unit increase in standard deviation, equivalent, 
respectively, to CFAF 40,000 (US$72.00) per capita per month, CFAF 1,100 (US$2.00) per month, and about six household members. Mobile 
internet access refers to when individuals access the internet through their mobile telephone devices. Mobile internet price is obtained by 
calculating the median expenditure of prepaid mobile phone cards and airtime/data transfers among mobile internet users in each country’s 
geographic area in which the survey is representative. This value is then computed as a share of total consumption at the same geographic 
level to adjust for cost of living. This value is then imputed to each individual observed in the microdata. The baseline dummy for location 
refers to rural areas. The age baseline dummy is 41+ years. The base variable across education categories is individuals with less than primary 
education. Secondary education is defined as individuals with less than tertiary but more than primary education. Tertiary is defined as 
individuals with tertiary education or more. The base category for read/write French refers to national languages, other languages, and those 
that cannot read and write. Age of cell phone is the median value of time that the household has owned the device at the enumeration area 
level. The base variable across labor market sectors refers to inactive and unemployed. The agriculture sector includes jobs in crops, fisheries, 
and animal breeding. The industry sector includes extractive and other industries, and public works/construction jobs. The services sector 
includes commerce, restaurants/hotels, transportation, communication, education, health, other, and personal services jobs. Per capita 
expenditures, household size, access to electricity, and owning a computer, tablet, and television are household-level variables. All results are 
statistically significant, with the exception of primary and secondary education, individuals employed in the agricultural sector, median age of 
cellphone, those with access to the internet at school or a university, and households that own a tablet or computer.
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FIGURE 2.1

Determinants of mobile internet adoption in Senegal, 2018–19

messaging applications is associated with an increase in the probability of 
adoption from 2.5 percent to 37 percent. 

IMPROVEMENTS IN WELFARE FOR HOUSEHOLDS WITH 
INTERNET ACCESS, INCLUDING THROUGH ITS EFFECT ON 
THE LABOR MARKET 

identifying the effects of the internet on welfare (and its transmission channels) 
is increasingly important as access continues to expand in Senegal. in a recent 
study, Hjort and Poulsen (2019) find positive effects of fixed broadband on 
employment rates across the skill distribution, with high-skilled workers 
benefiting the most, according to data from 12 African countries. very little evi-
dence exists, however, on the effects of mobile broadband on households and indi-
viduals, despite many people in low- to middle-income countries relying on it as 
their main way to access the internet. An important recent addition to the research, 
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however, is the research of Bahia et al. (2020), who show that the rollout of mobile 
broadband internet increased household consumption between 7 and 11 percent 
and reduced extreme poverty between 5 to 8 percentage points in nigeria. 

To analyze how internet access correlates with poverty and household 
consumption, this section relies on a new study merging household survey data 
and mobile (and fixed) broadband internet coverage information.13 The study 
considers the Experimental light Survey ESPS 2017–18 (ElEPS) and 2017 
mobile internet coverage and fixed-broadband infrastructure maps. The study 
matches the location of households—based on gPS coordinates of enumeration 
areas—with data on the location of fiber-optic transmission nodes and 2g/3g 
mobile coverage maps.14 Coverage maps were obtained from Collins Bartholomew 
(as in the previous analysis), as well as from the main telephone communication 
providers: Senegal Expresso, orange (its local subsidiary, Sonatel), and Tigo. The 
study performs a diagnostic of how proximity to—and coverage of—fixed and 
mobile broadband infrastructure affected household consumption and poverty 
in 2011 and 2017–18. it is one of the first studies to measure the effects of both 
mobile broadband and fixed-broadband infrastructure on households’ welfare. 
The focus on mobile broadband is key because, as mentioned, most people 
access the internet through mobile phones in Senegal (ArTP 2019). The study is 
also the first to use rich data from Senegal’s household consumption surveys to 
measure the welfare implications of different types of technology: mobile phone 
access and fixed and mobile broadband internet.
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FIGURE 2.2

Main factors associated with mobile broadband internet adoption 
in Senegal 
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Mobile broadband internet coverage in Senegal is associated with higher 
household consumption and lower poverty rates.15 These results showcase the 
potential benefit that access to mobile broadband internet can have on increas-
ing consumption and reducing poverty in Senegal (figure 2.3). Specifically, esti-
mates show that total consumption in households covered by 3g is 14 percent 
higher than that of households without coverage, conditional on a set of indica-
tors that proxy for household wealth, education, and location. This figure is even 
larger for nonfood consumption, which is about 26 percent higher among 
3g-covered households. Also, the findings show a 10 percent lower extreme pov-
erty rate for households covered by 3g. To put this in context, similar work for 
nigeria—integrating household panel data and historical coverage maps—finds 
an 11.1 percent increase in total consumption and a 7.9 percentage point decline 
in extreme poverty after three years of coverage (Bahia et al. 2020).16 The analy-
sis of heterogeneous effects in Senegal also shows differences in the magnitude 
of welfare effects across groups. Although the welfare effect of 3g coverage is 
evident in both urban and rural areas, its magnitude is larger in urban areas and 
for young or male-headed households. 

internet access has been positively associated with employment. literature 
on the subject shows that the internet can lead to improvements in labor produc-
tivity and employment (fernandes et al. 2019; Paunov and rollo 2015). The liter-
ature has also found positive effects of the internet on agricultural markets 
(goyal 2010; Kaila and Tarp 2019; ritter and guerrero 2014; Salas garcia and fan 
2015). There is evidence of heterogeneous effects, with stronger labor income 
effects among new users and low–income households (De los rios 2010; 
Marandino and Wunnava 2014) as well as of improved labor market outcomes 
for women (Chun and Tang 2018; Menon 2011; viollaz and Winkler 2020). 
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Impact of 3G coverage on consumption and poverty in Senegal
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Mobile broadband has also been linked with positive financial inclusion out-
comes (Hasbi and Dubus 2019).

The study finds evidence of a labor market mechanism through which 
mobile broadband internet could be translating into improvements in welfare. 
The expansion of digital infrastructure and access to the internet may not 
only help the creation of jobs in the information and communication 
technology (iCT) sector but also reduce transaction costs for people in find-
ing jobs, for productive inputs, or for improved labor productivity (World Bank 
2016). The effect of mobile broadband technologies on wage/salaried or 
formal employment is of particular interest because a shift away from infor-
mal self-employment toward more productive wage/salaried or formal 
employment in private and public services is deemed to be a potential path-
way to reducing poverty rates in Africa (World Bank 2016, 2019b). The study 
finds that 3g coverage is positively correlated with employment in “better” 
jobs—or formal, wage/salaried jobs with higher earnings.17 These findings are 
consistent with other studies (for example, Bahia et al. 2020; Hjort and 
Poulsen 2019) showing similar results, namely, that access to the internet 
translates into increased employment in wage or higher-skilled jobs. The 
finding draws attention to the potential role that DTs can play in improving 
labor outcomes— and, particularly, employment in “better” jobs. 

PRODUCTIVE USE OF THE INTERNET: THE CASE OF 
EXPANDING ACCESS TO MOBILE MONEY

The internet can facilitate access to markets and information to households, 
both as producers and consumers, contributing to an expansion of their welfare. 
from a consumer perspective, the internet is often employed as a source of news, 
to engage in e-commerce and do research on purchases, for paying utilities 
online, and for accessing government services such as telemedicine or health 
information. from an income-generating activity view, the internet can provide 
market-related information to farmers, enable small business transactions, and 
aid in job searches. importantly, the internet can facilitate access to the financial 
system, benefiting both consumers and producers. it also enables people to com-
municate with each other, through email and chat, as well as to engage in social 
media. The internet can also be a platform for leisure activities, such as online 
games.18

Expanding mobile money in Senegal could help reduce horizontal inequali-
ties in digital financial services and provide access to capital to a larger share of 
the population. Doubling the current share of mobile money users in Senegal 
from 31.8 percent to 63.6 percent—in alignment with one of the main targets of a 
World Bank operation for WAEMU—can have significant welfare implications, 
according to a simulation exercise (see box 2.1). Expanding access to mobile 
money accounts can reduce horizontal inequality in the use of mobile money, 
such as by gender, location, or income. Specifically, women’s ownership increases 
from 29 percent to 57 percent, access to accounts in rural areas increases from 
27 percent to 62 percent, and the mobile money gap between the poorest and 
richest income quintiles is reduced by 5 percentage points, according to simula-
tion results. improved access promoted by lower transaction costs can lead to an 
estimated 70 percent increase in remittances transactions, and twice the private 
payments related to labor activities. in the long run, increased access to digital 
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Expanding digital financial services in WAEMU to improve livelihoods and 
reduce horizontal inequalities

DTs have the potential to improve livelihoods through 
different channels of transmission, an important one 
of which is increasing financial inclusion among pre-
viously underserved individuals. Policies that expand 
mobile financial inclusion can have significant bene-
fits, including for groups of the population whose 
members have socioeconomic disadvantages, accord-
ing to a recent simulation exercise for countries in the 
WAEMU region. Per this analysis, expanding finan-
cial inclusion can lead to a reduction in differences in 
account ownership by gender, education, rural/urban 
area, income, and labor force participation status. in 
this way, expanding the mobile money supply can 
have important effects on reducing inequalities 
between socioeconomic groups.

Expanding digital financial services can increase 
the provision and affordability of financial services to 
traditionally unserved and underserved populations 
in three ways: (a) fostering interconnectivity between 
banks; (b) reducing transaction costs; and (c) increas-
ing the supply of mobile money agents to rural areas. 
This set of policies is part of a series of reforms that 
WAEMU is promoting to expand digital financial 
inclusion across the region.

The simulation exercise referenced here estimates 
the likely effects of expanding the supply of financial 
services with a focus on mobile money services in the 
WAEMU region. Although financial inclusion in 
WAEMU countries has increased over time, particu-
larly for mobile money subscribers, the share of 
account holders is still relatively low and concentrates 
at the top of the welfare distribution. Clear subgroups 
of the population face a disadvantage in access to 
mobile money accounts: women, individuals with rel-
atively low educational attainment, those who are out 
of the labor force, those living in rural areas, and those 
who are relatively poorer.

The analysis reveals that policies aiming to expand 
access to mobile money accounts to achieve the tar-
gets of the World Bank WAEMU’s financial inclusion 
regional Development Policy operation Project 
would reduce subgroup differences, including greater 
take-up by women and those in the bottom 40 per-
cent of income distribution. in addition to narrowing 
the gap on mobile accounts, expanding the access and 
use of mobile money can enhance welfare, including 
through increasing savings and investment in human 
capital, diversification of economic activities, and

BOX 2.1

continued

financial services can have a positive effect on consumption and poverty 
reduction.

ACCESS TO DTs CAN PROMOTE LOCAL ECONOMIC 
ACTIVITY

As internet access continues to expand, it is valuable to find out whether its ben-
efits are geographically differentiated and whether the more lagging regions are 
playing catchup.19 This section presents the results of a recent analysis on the 
subject at the territorial level in Senegal.

The analysis investigates the potential benefits and costs of DTs at the local 
level using spatially disaggregated data.20 The study takes advantage of spatially 
disaggregated information on poverty, a proxy for economic growth—that is, 
nighttime lights (luminosity)—and data on 2g coverage and fiber-optic network 
maps. Specifically, it integrates two poverty maps for 2005 and 2013 (produced 
following the method by Elbers, lanjouw, and lanjouw 2003) with information 
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Box 2.1, continued

enhanced risk management. Mobile money adoption 
can facilitate the transaction of transfers, both remit-
tances and public transfers. These developments can 
lead to an expansion in per capita consumption in the 
long term and, potentially, to a reduction in the inci-
dence of extreme poverty and food insecurity. 

Doubling the current share of mobile money users 
in Senegal by 2020—an increase from 31.8 percent to 
63.6 percent per the goals set by WAEMU reforms—
would have the following welfare implications, 
according to the simulation exercise. it would raise 
ownership among women from 29 percent to 

57  percent (see figure B2.1.1), induce increased 
account access for individuals in rural areas from 
27  percent to 62 percent, and reduce the mobile 
money gap between the top and bottom quintiles by 
5.1 percentage points. in turn, improved access can 
potentially increase the use of mobile accounts for 
sending or receiving payments and private transfers. 
indeed, simulation results estimate an increase in 
remittances (of those potential receivers) by 
70 percent, and a doubling of private payments related 
to labor, such as wages and payments for 
self-employment and agricultural activities.

Source: Box 2.1 is based on results presented as part of the Poverty and Social Impact Analysis of the World Bank WAEMU Financial 
Inclusion Regional Development Policy Operation Project (P171234).
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FIGURE B2.1.1

Mobile money account ownership, by gender and simulation methods, 2017

Source: Global Findex 2017 database.
Note: Two methods are employed to simulate the expansion. Method 1 uses a probabilistic model of the likelihood of owning a 
mobile money account, estimated based on current access to mobile financial services in each country. Method 2 predefines new 
potential users of mobile money services based on particular conditions faced by individuals, and then applies a random selection 
among these candidates to fill the quotas set. The figures reported in the text correspond to method 1.

on access to fixed broadband internet—using the presence of terrestrial trans-
mission nodes as a proxy—and 2g coverage maps.21 The study employs regres-
sion analysis to evaluate the association between digital infrastructure and local 
economic activity.

Expansion of iCT coverage is associated with modest improvements in local 
economic activity and poverty reduction (figure 2.4). A 1 percentage point 
increase in 2g connectivity is associated with a 0.055 percentage point decline in 
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the poverty rate. There is also evidence of a positive correlation between local 
economic growth and the expansion of both mobile phone technology and fixed 
broadband internet. However, these relationships cannot be treated as causal 
because of (a) data limitations, and (b) the sensitivity of results to how welfare is 
measured and whether demographic and geographic controls are included in 
the analysis.

POLICIES TO BROADEN AFFORDABLE INTERNET 
AVAILABILITY FOR ALL

Having reliable and timely evidence of how mobile broadband could improve 
welfare is key to informing the policy discussion on DTs. As in other African 
countries, mobile broadband is the dominant channel through which people 
access the internet in Senegal. This chapter has highlighted the main findings of 
recent analyses conducted on the subject in the country—both in what drives 
and what hinders mobile broadband adoption, as well as what its effects are once 
it has been adopted. The results show that having purchasing power to acquire 
technology services is the most important factor for mobile broadband internet 
adoption. With regard to impact, mobile broadband internet coverage in Senegal 
is indeed associated with higher household consumption and lower poverty 
rates. At the local level, expansion in iCT coverage is associated with modest 
improvements in local economic activity and poverty reduction. Although these 
analyses are not without limitations, they provide useful conclusions to inform 
the policy discussion on strategies to enhance the welfare effects of mobile 
broadband internet access.
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FIGURE 2.4

Effect of 2G coverage on poverty and luminosity in Senegal, 
2005 and 2013
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improving the availability of affordable digital infrastructure—particularly in 
rural areas, including policies geared toward universal 3g coverage—is key to 
preventing a widening digital divide. none of the benefits of internet access can 
be realized without being able to adopt the technology first. The analysis of fac-
tors of adoption shows that individuals who are poor, illiterate, rural, and female 
are less likely to adopt mobile internet. overall, rural areas lag urban ones when 
it comes to mobile internet adoption, especially due to limited network coverage. 
This rural/urban divide can have significant economic and welfare implications. 
improving the availability of affordable digital infrastructure (box 2.2) can 
encourage new users and unleash economic opportunities. Policies geared 
toward universal coverage of 3g mobile service are among the most consequen-
tial to reach excluded populations, including people in rural and remote areas 
who live out of reach of traditional cellular mobile networks. Policies that make 
headway toward this goal already have the support of the Broadband for All 
Working group, which offers an action plan for universal broadband connectiv-
ity in Africa.22 nevertheless, the feasibility of these efforts will require the con-
tinued participation from the government, the private sector, and development 
partners.

given the importance of purchasing power as a determinant of broadband 
mobile internet adoption, the chapter has called attention to the need for tools to 
reduce budget constraints as well as address other barriers. Policy instruments 
like social assistance direct transfers can help ease budget constraints for the 
most income-constrained households and, in turn, facilitate more technology 
adoption. According to Senegal’s Systematic Country Diagnostic, ample scope 
exists for increasing the poverty-reducing effect of direct transfers in the coun-
try; some means are increasing expenditures, improving the quality and effi-
ciency of spending, and further enhancing targeting (World Bank 2018). Another 
important tool to ease budget constraints is to continue to remove barriers—
including illiteracy and lack of collateral—to financial inclusion. Another finding 
from the study suggests that networks—that is, the number of friends using mes-
saging services—are an important driver of adoption. Encouraging a zero price 
for messaging applications in a low-usage package (only attractive to the low-
est-income households) can also incentivize adoption. At the same time, reduc-
ing budget constraints for the poor is crucial but not sufficient to improve their 
access to mobile internet services. Policy design needs to consider the fact that 
adoption does not directly translate into usage for everyone, whereby specific 
attention must be given to vulnerable groups. in addition, given the importance 
of literacy and other skills, continuing investments in education—though they 
will take time to materialize—can help increase the adoption rate of mobile 
internet services. 

increased competition in digital infrastructure—such as through more 
intense rivalry between a higher number of mobile operators and a reduction in 
the market power of the dominant operator—has measurable benefits on welfare 
by reducing prices and incentivizing new entrants. Box 2.3 shows the results of 
an exercise simulating the distributional effects of a rise in competition in the 
mobile internet market in Senegal through its effects on the price of services. 
Market concentration (and high prices) in the sector affect all households. The 
simulation results show that increasing competition—from three to seven 
firms—leads to a 31 percent reduction in prices, which increases households’ 
purchasing power and leads to welfare gains. Specifically, the rise in competition 
in the mobile internet market could lead to a reduction in poverty in the 
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Enhancing digital infrastructure policies and regional coordination

government policies to deepen affordable digital 
infrastructure include a range of measures (see 
foch 2019 and World Bank 2020). one measure is 
the implementation of Senegal’s recently adopted 
infrastructure sharing policy (with adequate safe-
guards to prevent anticompetitive conduct). new 
evidence suggests that a shared rural network could 
particularly generate high cost savings (figure 
B2.2.1). next steps could include developing effec-
tive regulations to implement the secondary legisla-
tion on infrastructure sharing and preparing a 
national fiber-optic plan.

improving the management of public telecommu-
nications infrastructure by involving the private sec-
tor through a public-private partnership (PPP) could 
also be valuable. The objective would be to pool the 
national public infrastructure under a patrimonial 
company and entrust its management to a competent 
private operator under a PPP arrangement (see foch 
2019 and World Bank 2020). next steps could include 
finalizing the concessioning of the State informatics 
Agency (Agence de l’informatique de l’État, ADiE) 
network and assessing the benefits from more 

effective management of other public digital assets 
such as those deployed by the Senegal national 
Electricity Agency (SEnElEC) or being deployed by 
the Senegalese national highways and railways 
network.

A diagnosis of existing infrastructure in Senegal 
shows an urgent need to provide private operators with 
passive infrastructure so that they can extend their net-
work coverage at low cost to unserved areas (through 
network-extension, passive infrastructure such as 
fiber-optic backbones and shared pylons). The service 
of areas eligible for universal service could be achieved 
through a patrimonial approach, which consists of 
deploying public infrastructure to cover areas that are 
not profitable for the provision of the required services. 
This type of project would involve the deployment of 
broadband infrastructure open to all electronic com-
munications operators. The operation of this infra-
structure would be entrusted to a private wholesale 
operator of infrastructure that would market its ser-
vices to retail operators. The state can also choose to 
use the “pay or play” mechanism allowing operators to 
reduce their contribution to the Universal Services 
fund (fonds de Développement du Service Universel 
des Télécommunications, fDSUT) up to the net cost of 
universal access/service projects they agree to imple-
ment. it will be important to finalize the fDSUT con-
sultations with private players and launch calls for 
tenders to invest in new digital infrastructure projects. 

Senegal could also take a range of steps to promote 
regional benefits through increased regional harmo-
nization. one useful direction is to help ensure coor-
dination at the supranational level regarding the 
WAEMU electronic communications framework and 
Economic Community of West African States 
(ECoWAS) rules, promoting closer coordination 
between national and regional sectoral regulators as 
well as competition agencies. Among others, this 
coordination could include fully implementing the 
ECoWAS roaming regulations. on regional data mar-
kets, Senegal could take the lead in advocating for the 
elimination of restrictive (or lack of ) rules across 
ECoWAS countries to spur development of fully 
regional data markets. regarding security, an 
ECoWAS directive provides a list of offenses related 
to iCTs, compelling member states to adapt their 

BOX 2.2
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Effect of shared digital infrastructure on savings
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under an assumed average revenue per user of US$2.00–
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medium-to-long run of 0.67 and 0.85 percentage points, respectively. The price 
reduction also increases new customers (by 2.9 percentage points), with the 
largest rise in adoption in the third and fourth quintiles of the distribution. These 
findings highlight the importance of deepening the ongoing reforms in Senegal 
to increase competition in mobile broadband services. Policy efforts to broaden 
affordable internet access for all could include promoting a sustainable presence 
of the three existing internet service providers (iSPs) in the market and facilitat-
ing further entry of new wholesale and retail players. Among other measures, 
this iSP action could help address rents in the mobile oligopoly, including the 
dominant position of Sonatel-orange across the international access, mobile, 
and backbone infrastructure—as well as addressing how this dominance extends 
to mobile money and data ownership, and to e-commerce (through indirect 
ownership in Jumia).

The regulatory aspects mentioned draw attention to the importance of regu-
latory frameworks in the way DTs contribute to shaping the inclusiveness of 
digital-driven growth. A detailed regulatory analysis is beyond the scope of this 
overview. Yet some of the regulatory dimensions touched on, including digital 
infrastructure policies (and the value of shared rural networks) and the potential 
welfare effects of a rise in telecom sector competition (which makes the case for 
reforms to lift barriers to entry for providers and operators), emphasize their 
importance. regulatory frameworks can play a significant role in the expansion 
of DTs, such as in relation to promoting new entrants (providers, operators, 
firms, and customers) and innovation. They are also key to supporting digital 
business models and to addressing issues around privacy and data sharing. The 
World Development Report 2021: Data for Better Lives will help shed further light 
on these issues.

procedural and criminal laws to address cybercrime 
issues, and promotes international cooperation on 
cybersecurity. Although implementation is required 
by all member states, many either have no relevant 
legislation or are still in the process of adopting it. 
Senegal stands out as the only country that intro-
duced cybercrime  legislation before the ECoWAS 
directive (World Bank 2021). 

More work is needed to explore the extent of bene-
fits, feasibility, and best implementation modalities of 
deeper regional market integration that can create 
bigger markets with more competition and reduced 
costs—supported by regional spectrum auctions to 
allow for the entry of new regional-level operators and 
cross-border trading of spectrum between existing 
operators. An enhanced regional approach to regula-
tion, including the widening of national markets into 

a fully regional market, is likely to generate the follow-
ing short-term cost efficiencies, in addition to longer 
term competition and innovation-related benefits: (a) 
cost savings as a product of linking sites to the nearest 
nodes rather than to those located within national 
borders but that are more distant; (b) the reduction of 
site administration costs, particularly by allowing the 
grouping of existing national companies that are part 
of the same regional operators to serve several coun-
tries through one corporate entity and interact with 
only one regulatory body; (c) the reduction of spec-
trum acquisition costs; and (d) economies of scale, 
including by purchasing equipment in larger quanti-
ties. for the case of a 4g network, the cost savings have 
been estimated to be as high as 20 percent, though 
these findings are preliminary and depend on assump-
tions regarding cost reductions (oughton 2020).

Box 2.2, continued
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Distributional effects of competition in Senegal’s telecommunications market: 
A microsimulation approach

Competitive and efficient environments are crucial 
to fully reaping the benefits of iCTs for welfare. The 
lack of competition across iCT markets limits acces-
sibility, affordability, and quality of services, while 
hindering private sector investment and innova-
tion. recent simulation exercises show that 
increased competition in digital infrastructure in 
Mexico and Djibouti can significantly improve wel-
fare by reducing the price of iCT services 
(rodríguez-Castelán et al. 2019; Decoster et al. 
2019). The importance of competition for DT adop-
tion and use has been stressed by other studies, 
including competition’s role as a potential determi-
nant of the large disparities in cell phone coverage 
systems in Sub-Saharan Africa (Buys et al. 2009; 
Howard and Mazaheri 2009). 

The Senegalese telecommunications market is 
often categorized as having low competition, 
resulting in low quality and high prices. Against 
this backdrop and with the objective of driving the 
digital transformation of the economy, the 

government has implemented a series of reforms to 
overcome barriers to entry for new internet service 
providers and wholesale infrastructure operators 
in the country. 

Using the Welfare and Competition tool 
(WElCoM) developed by the World Bank, this 
exercise simulates the distributional effects of a rise 
in competition in the mobile internet market in 
Senegal and its effects on the price of services.a 
Market concentration—and high prices—in this sec-
tor affect all households. As shown in figure B2.3.1, 
the poor spend 1.0 percent of their total expenditures 
on mobile internet services, while the expenditures 
of the richest quintile lie at 4.0 percent. The simula-
tion relies on the assumption that the mobile internet 
market behaves as an oligopoly. for the purpose of 
this exercise, the scenario assumes increasing com-
petition from three to seven firms in the mobile 
internet market and a price elasticity of demand of 
–1.5.b The data used are obtained from Senegal’s 
EHCvM 2018/2019 survey.

BOX 2.3

FIGURE B2.3.2
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Box 2.3, continued

The simulation results show that increasing com-
petition could achieve a lower-bound impact on pov-
erty reduction in the medium-to-long term of 
0.67 percentage points (figure B2.3.2). This number 
would mean lifting about 106,000 people above the 
poverty line. in the long run, the estimates suggest a 
poverty reduction of 0.85 percentage points. The 
mechanism behind this result is that increased com-
petition would lead to lower prices, specifically to a 
31  percent reduction. As households are able to 
 consume services at lower prices, their purchasing 
power rises, leading to gains in welfare. 

All quintiles would benefit from higher competi-
tion in mobile internet, particularly the top one, 
because higher disposable income—resulting from the 
price reduction—allows individuals to spend more on 
mobile internet (figure B2.3.3).c The large relative wel-
fare incidence in the top quintile is also explained by 
its high degree of 3g coverage, at 98.2 percent (com-
pared with 85.7 percent for the poorest quintile; this 
lower coverage reduces the margin of adoption and 

welfare impact for the poorest households). 
Considering current users alone (not taking into 
account new users resulting from the price reduction), 
higher competition would induce a total relative wel-
fare gain of 1.74 percent.

Welfare gains from increased competition could 
also be significant because of the additional technol-
ogy adoption by new users who were previously 
priced out. Using the simulated (lower) prices result-
ing from higher competition, it is possible to estimate 
the uptake of users and calculate an expected change 
in the quantity consumed. Estimates suggest that a 
31 percent reduction in prices as a result of higher 
competition leads to a 2.9 percentage point increase in 
the number of users, where the third and fourth quin-
tiles see the largest relative increase in adoption, ben-
efiting middle-income households relatively more 
(figure B2.3.4). This change represents 258,000 new 
entrants in the market, increasing the total coverage of 
mobile internet from 28.4 to 31.3 percent of the popu-
lation.d new market entrants would subsequently lead 
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FIGURE B2.3.4

Relative effect on households’ budget and welfare 
monetary incidence associated with higher 
competition in 3G servicesb

Source: Simulations based on EHCVM 2018/2019.
Note: Simulation relies on the assumption that mobile broadband market behaves as an oligopoly. Simulation scenario assumes 
increasing competition from three to seven firms and a price elasticity of demand of –1.5, resulting in a 31 percent price reduction.
a. Based on current users among individuals above 15 years of age by expenditure quintile.
b. Based on all consumers (= current + new users) among individuals above 15 years of age by expenditure quintile.
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to a welfare increase of 0.05 percent in average per 
capita household expenditures, resulting in a 1.79 per-
cent total relative welfare gain. The welfare effect is 
dominated by current users: between 200,000 and 
300,000 existing users around the poverty line would 
perceive a welfare increase, compared with 30,000 
new users. When the welfare effect is adjusted for 

new entrants only, it is still of a considerable 
 magnitude (a 2.8 percent increase in total  household 
per capita expenditures for the poorest quintile and 
a 1.8 percent increase for the richest). The  combined 
welfare effect of competition on both current and 
new users would induce total poverty reduction of 
0.72 percentage points.

a.  The WELCOM (Welfare and Competition) simulation tool was developed by the Poverty and Equity GP at the World Bank. For more 
information, see Rodríguez-Castelán et al. (2019), http://dasp.ecn.ulaval.ca/webwel/welcom.html. Regarding data, the latest wave of 
Senegal’s household survey (WAEMU) does not cover expenditures on mobile internet. To the best of our knowledge, there are no other 
indicators available at a granular level to measure expenditures on mobile internet. Therefore, to determine household expenditures on 
mobile internet, we create a proxy that identifies individuals with positive expenditures on prepaid mobile phone cards and airtime/
data transfers, who reported accessing the internet through their mobile phones. This proxy can be considered an upper bound for 
potential mobile internet users, where the underlying assumption is that all users who claim to access the internet through their mobile 
phones (and have positive expenditures on mobile services) own smartphones that enable them to access the internet.

b.  There is no price elasticity of demand (PED) specific to the Senegal mobile services market available. The estimate used should be taken 
with caution as it is from 2005 and corresponds to values obtained for a pool of developing countries (Waverman, Meschi, and Fuss  
2005). However, given the scant empirical evidence on PEDs of mobile services in developing countries, particularly in SSA, using this 
estimate appears to be a reasonable solution.

c.  Relative welfare is the per capita welfare monetary incidence divided by total per capita expenditures.
d.  The 28.4 percent coverage serves as the baseline adoption threshold for this simulation as it considers individuals who reported 

accessing the internet through their mobile phones and had positive expenditures on mobile services. This figure differs from the 
34.2 percent coverage mentioned in previous sections of the document, which does not consider expenditures.

improving digital literacy, local linguistic content, and the quality of digital 
services can help enhance the positive effects of mobile broadband internet 
access for users. The evidence presented in this chapter showcases the concrete 
benefits of mobile broadband for household welfare, in increased consumption 
and lower poverty reduction. Digital literacy is an important foundation of 
adopting and using digital technologies, highlighting the importance of continu-
ing to invest in education. Another important finding from the analysis is that 
the high degree of coverage has not necessarily translated into usage, for several 
reasons. A rural/urban divide prevails, highlighting a quality gap between areas. 
improving the quality of services is key to bridging this divide. Another area for 
policy refers to the promotion of local linguistic content. if Wolof is the main 
preferred spoken language and it is not, in fact, widely available online, then 
people who speak Wolof and not french would find that to be an obstacle to 
adoption and use. future work can focus on a better understanding of the role of 
accessible content, as well as on the uses of mobile internet by households, such 
as in leisure versus productive use—for example, for job searches.

Promoting financial inclusion and the productive use of digital technolo-
gies—including mobile money, digital payments, and electronic commerce—
can improve people’s livelihoods. As described in box 2.1, expanding digital 
financial services can increase the delivery and affordability of financial ser-
vices to populations underserved by the traditional financial system. The anal-
ysis shows that expanding access to mobile money accounts in Senegal can 
reduce differences in account ownership by gender, education, rural/urban 
area, income, and labor force participation status, reducing horizontal inequal-
ity. Expanding the use of mobile accounts will likely lead to an increase in 
remittances and private payments. These findings highlight the importance of 

Box 2.3, continued

http://dasp.ecn.ulaval.ca/webwel/welcom.html�


56 | DigiTAl SEnEgAl for inClUSivE groWTH

mobile money and of policies that foster interconnectivity between banks, 
reduce transaction costs, and increase the supply of mobile money agents in 
rural areas. Subsequent research can shed light on the implications of mobile 
broadband as a cornerstone for private and public platforms, including mobile 
money and e-government applications, which so far tend to be based mostly 
around 2g technology in the region.

NOTES

1. This chapter is based on the results and analysis from the following background papers: 
Atiyas and Doğanoğlu (2020); Enamorado et al. (2020); Masaki, granguillhome ochoa, and 
rodríguez-Castelán (2020); and rodríguez-Castelán et al. (2021a, 2021b). The policy dis-
cussion incorporates inputs provided by izak Atiyas. The chapter benefited from com-
ments from Mark Dutz.

2. The literature identifies socioeconomic characteristics such as education, gender, income, 
age, digital literacy, or household size as drivers related to the adoption and use of the 
internet (Coelho, Silva, and Ehrl 2019; goldfarb and Prince 2008; grazzi and vergara 2014; 
Kongaut and Bohlin 2016; Martínez-Domínguez and Mora-rivera 2020; and nishijima, 
ivanauskas, and Mori Sarti 2017). Existing studies from SSA reach similar findings (Penard 
et al. 2012, 2015; Birba and Diagne 2012; gillwald, Milek, and Stork 2010). Most of this 
research, however, concentrates on fixed rather than mobile broadband. This distinction is 
important in the context of African countries, where most people access the internet 
through mobile phones rather than through fixed broadband (iTU 2019). Country-level 
characteristics can also play a role on internet coverage and adoption. Electricity access 
appears to be a key driver of internet adoption in poor countries (Armey and Hosman 
2016). And increased competition among digital service providers can reduce prices and 
allow new entrants to adopt internet services (Decoster et al. 2019; rodríguez-Castelán et 
al. 2019). indeed, competition appears to have had a positive and significant effect on cell 
phone coverage systems in SSA (Buys et al. 2009). other research considers the role of 
prices and variable and fixed costs as factors behind internet adoption. Studies from the 
United States show that consumers tend to place a premium on unlimited data and unme-
tered pricing, and a lower value on bandwidth (liu, Prince, and Wallsten 2018; varian 
2002). others focus on the surplus generated from residential broadband usage and the 
degree of capture of internet service providers (nevo, Turner, and Williams 2016). A 
cross-country oECD study finds that the demand for internet services is price-inelastic—
where people continue demanding it even as its price increases—while its income elasticity 
is greater than one, suggesting that relative to changes in income, the internet is more of a 
luxury good (goel et al. 2006).

3. This section draws results from the background paper “Mobile internet Adoption in West 
Africa” (rodríguez-Castelán et al. 2021). 

4. The number of active mobile broadband subscriptions per 100 inhabitants in Africa in 2019 
was 34, compared with 0.4 for fixed broadband subscriptions (iTU 2019).

5. These variables are defined at the household level. Cell phone age corresponds to the ques-
tion “for how long have you owned the following item?” 

6. All variables pertain to characteristics of individuals above 15 years of age. Each tabulation 
is carried out at the individual level adjusting for household weights. Connectivity should 
thus be interpreted as the percentage of individuals who access the internet through their 
mobile phone.

7.  The results presented in this paragraph and the next one regarding the difference of means 
between connected and not-connected individuals compared with sociodemographic 
characteristics are all significant at the 1 percent level, except where marked otherwise. 

8. The analysis models adoption as a two-stage process, implementing a Heckman-corrected 
probit model to account for selection bias. it is assumed that there is a fundamental rela-
tionship between households that are covered by 3g (first stage) and those that decide to 
adopt mobile internet (second stage). in addition to a welfare metric (household expendi-
tures), the analysis incorporates a human capital dimension (education, sector of employ-
ment, language), access to different internet modalities and household assets (computer, 
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television, and tablet ownership), and a price proxy for mobile internet. The analysis also 
controls for selection bias by truncating the sample conditional to those households with 
3g coverage. Coverage data were obtained directly from Collins Bartholomew, a digital 
mapping provider, and the three major mobile operators in Senegal: Expresso, orange 
(or its local subsidiary, Sonatel), and Tigo. Mobile internet price is obtained by calculating 
the median expenditure of prepaid mobile phone cards and airtime/data transfers among 
mobile internet users in each country’s geographic area for which the survey is represen-
tative. This value is then computed as a share of total consumption at the same geographic 
level to adjust for cost of living. This value is then imputed to each individual observed in 
the microdata.

 9. interpretations of the model are based on average marginal effects (AME). The results 
presented here differ slightly from previous estimates reported by Zeufack et al. (2020) 
as the model now controls for 3g coverage by implementing a Heckman-corrected probit 
model (though the parsimonious model yields similar results) and incorporates the price 
proxy derived from individual-level expenditures on prepaid mobile phone cards and air-
time/data transfers.

10. This change is equivalent to a one unit increase in the standard deviation of the log of per 
capita expenditures. Currency conversion based on an exchange rate of US$1.00 = CfAf 
555.45 in 2018. international financial Statistics (database), international Monetary fund, 
Washington, DC, https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b.

11. This change is equivalent to a 1-unit increase in the standard deviation of the mobile data 
price proxy derived from individual-level expenditures on prepaid mobile phone cards and 
airtime/data transfers.

12. This section draws results from the background paper “internet Adoption in Senegal,” 
Atiyas and Doğanoğlu (2020).

13. This section draws results from the background paper “Broadband internet and Household 
Welfare in Senegal” (Masaki, granguillhome ochoa, and rodríguez-Castelán 2020).

14. Data on terrestrial backbone networks were obtained from http://www.africaband 
widthmaps.com. internet traffic in countries runs first through national “backbone” or 
fiber -optic networks, which are then connected to end users through last-mile infrastruc-
ture such as fiber cables, copper cables, wireless transmission, or cell phone towers among 
others. See Hjort and Poulsen (2019) for a detailed discussion. 

15. results are robust after controlling for household demographics and other spatial charac-
teristics (for example, region-fixed effects, road density, nighttime lights, or elevation) as 
well as for access to complementary digital infrastructures, such as 2g coverage or fixed 
broadband internet. results are also robust to an iv approach, using distance to 3g cover-
age in neighboring areas as an instrument.

16. Taking advantage of longitudinal data in nigeria, Bahia et al. (2020) prove that the paral-
lel-trends hypothesis holds for their difference-in-difference analysis. in contrast, the 
results for Senegal likely overestimate the real effect of internet access, because the digital 
infrastructure is almost surely located in more affluent areas with lower poverty rates and 
higher household consumption.

17. Employment is defined as working-age (15–64 years) individuals who worked at least one 
hour in the past seven days. Salaried/wage employment includes those employees who 
work in a place that is not their own farm or in a business not run by their own 
household.

18. Socioeconomic characteristics—such as age, education, and income—appear to influence 
the adoption of DTs for different uses. A study using data from Cameroon finds that young 
people tend to use the internet for leisure purposes while users who are older, more edu-
cated, and computer savvy are more likely to use it to search for information (Penard et al. 
2015). Analogously, a study of rural users in Mexico finds that young people are more likely 
to use the internet for entertainment, while working-age people go online for information, 
communication, and e-commerce activities (Martínez-Domínguez and Mora-rivera 
2020). The study also finds that higher education increases the types of uses. in the United 
States, goldfarb and Prince (2008) show that low-income people are more likely to do 
time-consuming, inexpensive activities online. However, the authors find that more hours 
using the internet are related to an increase in the use of more “valuable” activities, such as 
for e-government, researching purchases, telemedicine, and news. 

19. The literature suggests that the internet may have heterogeneous effects by location, ben-
efiting some geographic areas over others, as its effect in reducing frictions and costs varies 

https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-52b0c1a0179b�
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according to local factors (greenstein, forman, and goldfarb 2018). But little is known 
about the potential impact of DTs on regional poverty trends, particularly for developing 
countries. Most evidence on the territorial digital divide concentrates on developed econ-
omies. A study from the United States finds that broadband increased employment rates 
more in low-density rural areas than in urban ones (Kolko 2012). Conversely, forman, 
goldfarb, and greenstein (2012) find that the internet exacerbates regional income inequal-
ity, based on data from US counties. As for developing countries, research from Brazil sug-
gests that, while positive, the incidence of broadband on productivity is not uniform across 
regions, with evidence of regional convergence (Jung and lópez-Bazo 2020). faster down-
load speed and critical mass, which account for network externalities, it is argued, tend to 
enhance the economic impact of broadband.

20. This section draws from the background paper titled “local Welfare Effects of Digital 
Technologies in Senegal” (Enamorado et al. 2020).

21. As in the previous analyses, 2g coverage maps are obtained from Collins Bartholomew, 
while African Bandwidth Maps is the source for maps of the fiber-optic networks.

22. The plan calls for the following: Ensuring that the commercial broadband market is open 
and structurally prepared for competitive private investment; providing public/donor 
funding support for larger, high-cost infrastructure investments to reduce risk and increase 
commercial viability; providing direct funding support for extending affordable broadband 
access to commercially challenging rural and remote areas, and to women and low-income 
users under a “Mobilizing finance for Development” approach; reducing noneconomic 
costs and risks of market entry and investment; expanding the market through government 
procurement and implementation of broadband-based digital services, networks, and facil-
ities; and ensuring that the technical skills needed to operate and maintain digital infra-
structure are increasingly available in the region. for more, see Connecting Africa through 
Broadband: A Strategy for Doubling Connectivity by 2021 and Reaching Universal Access by 
2030 (World Bank 2019a).
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SENEGAL NEEDS BETTER AND MORE FIRMS 

A pressing challenge for Senegal, with its large population of young workers, is 
to generate enough good jobs for its growing labor supply.1 Senegal has a high 
incidence of early-stage business activity but a low entry rate into the formal 
sector. The 2016 Recensement Général des Entreprises (RGE), which is the most 
recent and comprehensive establishment-level census conducted by the Agence 
Nationale de la Statistique et de la Démographie (ANSD), identifies 407,882 eco-
nomic units, including formal and informal businesses.2 The data suggest that 
fewer than 3 percent operate in the formal sector, roughly 12,000 firms.3 Most 
activities are informal and driven by subsistence needs. Those entrepreneurs 
choose that work largely by necessity and would be better allocated as wage 
earners in growing firms if such jobs were available. But they are not. However, 
among micro informal enterprises, there is an intermediate group of potentially 
productive held-back entrepreneurs who are constrained from entering the 
modern economy by the risks and costs of building the required bundle of capa-
bilities; they have the potential to join the modern economy and create better 
jobs if they can benefit from support from other small producers like themselves, 
more sophisticated buyers, and appropriate government support programs.4

The formal sector is small—so creating better jobs for more people needs to 
include boosting the productivity of informal enterprises in addition to better 
and more private sector formal jobs. A small share (6 percent) of firms in Senegal 
has 5 or more employees and is responsible for 48 percent of workers and 
81 percent of sales (table 3.1). The share of formal firms with 5 or more employ-
ees is even smaller, at 1.3 percent of the total number of firms. These formal firms 
with 5 or more employees employ 28 percent of workers, account for 77 percent 
of all sales, and are about 7 times more productive (based on sales per worker) 
than the average establishment in the RGE database.5 This large difference in 
productivity is also observed between formal and informal firms, disregarding 
their size in number of employees (table 3.1). Improving the productivity of both 
formal and informal firms, and increasing the number of firms over time in the 
growing formal group, including both more small and medium enterprises 
(SMEs) and more large firms, could have a significant effect on the overall pro-
ductivity, number, and quality of jobs in the country.

Enterprises
INNOVATION FOR BETTER JOBS 
FOR MORE PEOPLE

3
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Yet even formal firms in Senegal are lagging in technology adoption, and the 
entry rate of new formal firms is low. New measures of technology adoption at 
the firm level suggest a large technological gap of firms in Senegal compared 
with the state of ceará in Brazil, or vietnam.6 The results, which are presented 
in greater detail in the following sections, suggest that firms in Senegal are still 
 relying mostly on manual procedures to perform many of these tasks, even 
though there is a lot of heterogeneity between formal and informal firms. 
Moreover, the entry rate of formal firms, which are usually more capable and 
productive, has been very low in Senegal. Despite improvements in the number 
of new registered businesses per thousand working-age population, from 0.29 in 
2013 to 0.47 in 2018, this number is still low compared with côte d’Ivoire (0.74), 
Zambia (1.1), Kenya (0.9), or South Africa (10). The combination of a large tech-
nological gap of existing firms and a low entry rate of firms with higher potential 
leads to a lower likelihood of having the number of firms with capabilities to be 
more productive, compete domestically and abroad, and scale up, as would be 
required to generate more jobs with higher earnings. 

Senegal needs to improve the quality of existing firms through technological 
catchup plus increase the entry of better-quality firms. Acting in both dimen-
sions simultaneously is difficult. However, it is critical to speed up the potential 
of having a larger share of more productive firms that have the larger production 
and sales needed to absorb more workers with better earnings. Digital technolo-
gies (DTs) can play an important role in this process. Evidence for African coun-
tries, including Senegal, suggests that the arrival of fast internet increases firm 
entry, productivity, and exporting, and contributes positively to higher net job 
creation and income.7 Yet DTs are not a panacea. Except for mobile phones that 
have been diffused widely (largely 2G rather than 3G/4G),8 many firms in Senegal 
are still not adopting basic DT solutions that ride on the internet, even in places 
where these technologies are available, such as Dakar. understanding the reason 
for this behavior is critical to designing policies that are more effective and com-
plement the current efforts associated with investments in digital 
infrastructure.9 

This chapter analyzes the challenges faced by Senegal to generate better and 
more firms through both within-firm technology upgrading and start-up entre-
preneurship dimensions. first, it provides a detailed picture of the current state 
of technology adoption by firms in Senegal and analyzes the main obstacles they 
face to increase adoption. Second, it identifies spatially based entrepreneurship 
ecosystems with high potential and analyzes some of the key challenges they 

TABLE 3.1 Share of firms, workers, sales, and relative productivity, by size

SIZE

TOTAL FORMAL

FIRMS (%) WORKERS (%) SALES (%) PROD.a FIRMS (%) WORKERS (%) SALES (%) PROD.a

Micro (0–4) 93.6 52.0 19.5 1.0 1.2 0.8 3.8 2.5

Small (5–19) 5.6 14.6 20.8 1.1 0.9 3.0 17.5 6.9

Medium (20–99) 0.6 9.4 18.6 1.4 0.3 5.5 18.3 7.0

Large (100+) 0.1 24.0 41.1 2.7 0.1 19.9 41.0 7.5

Nonmicro firms (5 or more 
employees)

6.4 48.0 81.5 1.1 1.3 28.0 77.0 7.0

Source: ANSD-RGE.
a. Refers to labor productivity, measured as the ratio between the median value of sales per worker in the respective size group and the median value of sales 
in the total population. Results suggest that a median formal firm with 5 or more employees is 7 times more productive than an average firm. 
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face in generating more firms, including both DT-supplying and DT-adopting 
firms. Third, it discusses the key policies to address the main obstacles associ-
ated with technology adoption and start-up entrepreneurship and proposes how 
DT solutions could be used to facilitate this process. 

TECHNOLOGY UPGRADING: TOWARD BETTER FIRMS

The findings presented in this section are based on the new firm-level Adoption 
of Technology (fAT) survey in Senegal, as well as on a survey of DT adoption by 
micro enterprises based on Research IcT Africa data.10 The fAT survey—
developed by cirera, comin, and cruz (2020)—is a new tool to measure technol-
ogy adoption at the firm level. The fAT data provide new measures of firm-level 
adoption along three dimensions: (a) standard measures of technologies; 
(b)  technologies applied to general business support functions; and 
(c)   sector-specific technologies. The standard, firm-level measures of 
technologies refer to “traditional” measures of general purpose technology 
(GPT) adoption, which enable firms to apply more technologies toward specific 
tasks. They include access and usage of GPTs such as electricity, phone, comput-
ers,  internet, and social networks. Technologies applied to general business 
support functions are those technologies used by any firm, irrespective of the 
industries they are in, such as technologies used for business administration, 
production planning, sales, and payments methods. The sector-specific technol-
ogies are those applied to business functions that are industry specific, for 
example, land preparation in agricultural industries or input testing in the food 
processing industry. A detailed description of these technology measures—
comparing data from Senegal, vietnam, and the State of ceará in Brazil—is 
provided by cirera et al. (2020).

Standard measures of DTs: Use of information and 
communication technology

Except for basic mobile phones for business purposes, standard measures of DT 
adoption that focus on the use of information and communication technology (IcT) 
suggest that firms in Senegal are lagging. Although there is a clear correlation 
between the size of firms and access to landline phones, about 90 percent of firms 
use some type of mobile phone for business purposes (table 3.2). This finding is 
consistent with previous findings on the diffusion of fixed-line telephones com-
pared with mobile phones in several countries in Africa. However, the same pat-
tern is not observed with other digital enablers such as the number of computers, 
smartphones, and tablets. with regard to the quality of fixed internet access, most 
firms that use it rely on DSl (20 percent of all firms, or 63 percent of the 34 percent 
of firms that use the internet). About 12 percent of firms using fixed internet still 
rely on the much slower dial-up services. This number is larger for informal and 
small firms. The adoption of computers and smartphones or tablets for business 
purposes varies in expected ways across firm sizes. larger firms have a signifi-
cantly larger number of devices available, which is consistent with their scale. on 
average, small firms have less than 1 computer per firm (0.8), while there are about 
2.7 computers per firm across all firms, and large firms have about 31 computers, 
either desktop or laptop, per firm.
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large firms are more likely to have access to the internet, a website, and a 
social media account, and use cloud computing, but the share of large firms 
adopting these DTs is still low. fewer than 35 percent of establishments with 5 
or more employees in Senegal have access to the internet, although it is more 
widely available among formal firms and large firms. Yet it is striking that about 
one-quarter of large firms do not have access to the internet. The share of large 
firms having their own website, using social media, and using cloud computing 
for business purposes is higher than for small and medium firms (figure 3.1). 

TABLE 3.2 Access and quality of ICT, by enterprise type

TECHNOLOGY MEAN (%) STD. DEV. (%) SMALL (%) MEDIUM (%) LARGE (%) FORMAL (%) INFORMAL (%)

Share of firms (%)

Having telephone 32 47 26 55 76 87 17

Having mobile phone 89 32 89 88 90 88 89

Having computer 36 48 30 58 77 93 20

Having smartphone 30 46 28 36 40 36 28

Having internet 34 47 28 58 73 87 19

Type: Dial-Up internet 12 33 16 6 1 3 25

Type: DSL internet 63 48 55 75 87 85 34

Type: Wireless internet 12 33 13 13 8 10 15

Type: BPL internet 2 13 3 0 1 1 4

Acquisition of software 7.1 25.7 5.0 13.0 30.1 25.1 2.0

Average number of 
equipment

Number of telephones 1.0 6.6 0.4 1.8 11.2 3.6 0.3

Number of mobile phones 3.9 13.1 2.2 7.1 31.9 9.3 2.4

Number of computers 2.7 24.4 0.8 5.5 33.5 10.7 0.3

Number of smartphones 0.9 11.2 0.5 1.6 8.4 2.6 0.4

Source: Cirera et al. (2021) based on the Firm-Level Adoption of Technology Survey data for Senegal.
Note: When internet type does not sum to 100, the difference is in the “others” category. Std. Dev. = standard deviation.

FIGURE 3.1

Access to the internet, own website, social media, and cloud computing, by size groups 

Source: Cirera et al. 2021.
Note: Estimated probability for using the respective technology, controlling for formality, sector, size, and regions.
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These technology enablers are important, but these measures do not tell us 
how DTs are being used by firms. The main issue with these measures is that 
they do not identify the main purpose of use. for example, if the firm does have 
access to the internet or social media, how are these technologies being used to 
perform specific business functions? overall, the lack of access to these GPTs 
becomes a constraint for the use of any DT solution that rides on top of the inter-
net (for example, if a firm does not have a computer, it will likely not have access 
to an ERP system for production planning).11 But having access to digital GPTs is 
not a sufficient condition for applying these technologies to perform specific 
tasks. The next subsection provides further details on how firms are using DTs 
applied to specific business functions.

Technology use for general business functions

Advanced technologies for performing general business functions (GBfs) are 
predominantly digital. GBf tasks are defined as those being commonly per-
formed across all firms, irrespective of the industries they are in. figure 3.2 pres-
ents the distinct technologies associated with six GBfs that the survey covered, 
which are (a) business administration, (b) production planning, (c) obtaining 
customer information for marketing and new product development, (d) sales 
methods, (e) payment methods, and (f ) quality control. The technologies associ-
ated with each of these GBfs follow a ladder of sophistication that goes from the 
most basic (for example, a handwritten process) to the most sophisticated level 
(for example, ERP systems for business administration).12 

Most firms in Senegal still rely on predigital technologies to perform GBfs. 
Even when firms are adopting DTs to perform GBf tasks, they are still very basic. 
A very small number of firms, fewer than 10 percent, use specialized software or 
ERP systems for processing information related to business administration 
(accounting, finance, and human resources). The use of computers with stan-
dard software is the most diffused DT for business administration, but still fewer 
than half of the 29 percent of firms that perform this task extensively with stan-
dard software rely intensively on it (13 percent).13

Among GBfs, payment method is an exception, with a large share of firms 
already adopting more advanced DTs, but only on the extensive margin. The 
results summarized in figure 3.2 indicate that a large majority of firms still rely 
mainly on the most basic technologies to perform these tasks: 77 percent rely 
mostly on handwritten methods of business administration; 91 percent 
rely mostly on face-to-face chats to obtain consumers’ information for marketing 
purposes and product development; 96 percent rely mostly on the establish-
ment’s premises or phone, email, and representatives for sales; and 85 percent 
rely mostly on cash for payments.

for measurement of the technological gap, the technologies are combined 
into an index for both extensive and intensive margins, summarizing the techno-
logical sophistication for each business function.14 The index varies between 1 
and 5, where 1 stands for the most basic level of technology and 5 reflects the 
most sophisticated. with the help of experts for each industry, a rank was 
assigned to the technologies in each business function according to their sophis-
tication and the complementarity or substitutability within business functions.15 
figure 3.3 shows the average firm-level technology index for each GBf. The 
results emphasize important differences between extensive and intensive mar-
gins and across GBfs. Although some firms are adopting more sophisticated 
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FIGURE 3.2

Share of firms using technologies applied to GBFs, extensive and intensive margins 

Source: Cirera et al. 2021.
Note: The extensive margin refers to the share of firms using a given technology for a given business function (whether they use it at all). The 
intensive margin refers to the share of firms using this technology as the most frequently used technology to perform this business function 
(whether they use it the most). CRM = Customer Relationship Management; ERP = Enterprise Resource Planning.
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FIGURE 3.3

The technology index applied to GBFs 

Source: Cirera et al. 2021.
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technologies for a specific GBf (for example, payment 
methods), these are not the most-used technologies, 
and the gaps are large, especially in formal firms. The 
gap between the extensive and intensive margins also 
varies across GBfs. 

formal firms in Senegal are more advanced than 
informal firms in technology adoption, but they still 
face a large gap. This gap is statistically significant and 
robust across different GBf dimensions, even after 
controlling for size, sector, and region. figure 3.4 
shows that formal firms dominate informal firms on 
the adoption of technologies in all GBfs. But the gap 
decreases significantly when considering the intensive 
margin. Although, for payment methods, both formal 
and informal firms use relatively advanced technolo-
gies (for example, digital payment methods), both 
groups rely mostly on simpler technologies for other 
GBfs. In business administration (for example, human 
resources and finance), formal firms are more likely to 
use them in the extensive margin, but also have a large 
gap in the intensive margin. large firms also use more 
advanced technologies in most GBfs, but the gap across size is smaller for the 
intensive margin. This is because firms in general adopt less-sophisticated 
technologies.

firms in services and manufacturing are adopting more advanced technolo-
gies for GBfs, but their levels of adoption are also low and the differences in the 
intensive margins are small. Similar patterns of more advanced technologies for 
payment methods (for example, e-wallet and digital platforms) exist in the 
extensive margin, but overall large gaps in the intensive margins are also observed 
across sectors. Agriculture has a larger share of informal firms and lower levels 

FIGURE 3.4

Levels of technological sophistication, by GBF: Formal vs. Informal firms 

Source: Cirera et al. 2021.
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of technologies applied to GBfs than other sectors. No matter the sector of the 
firms, only a very small share has adopted frontier technologies. Although the 
fourth industrial revolution is a common term in many policy discussions,16 firms 
in Senegal have yet to widely adopt the technologies associated with the second 
and third revolutions. Almost 80 percent of firms with more than 5 employees in 
manufacturing still rely mostly on manual procedures for fabrication (intensive 
margin). Even in the extensive margin, only a small share of firms (fewer than 10 
percent) is adopting machines operated by computers; the use of robots or 3D 
printers is not observed in the intensive margin in Senegal.

Technology use for sector-specific business functions

Sector-specific business functions (SSBfs) are used to determine the level of 
sophistication of technologies related to core production processes or services 
by specific industries. overall, agricultural firms that produce crops, vegetables, 
and fruits in Senegal use a low level of technological sophistication, both on 
extensive and intensive margins (table 3.3). The average SSBf index for Senegal 
is 1.6, while the intensive margin is 1.3. when the index is split across four sectors 
for which the survey is stratified—agriculture, food processing, wearing apparel, 
and wholesale/retail—the extensive margin varies between 1.58 in wholesale/
retail and 2.03 in food processing, while the intensive margin varies between 1.21 
in wholesale/retail and 1.48 in food processing.

In agriculture (crops, fruits, and vegetables), the SSBfs with more advanced 
technologies are those related to land preparation and irrigation, both on intensive 
and extensive margins. These results suggest that farms on average are using tech-
nologies that go beyond manual operation for these tasks, such as animal-aided 
tools or tractors for land preparation (figure 3.5, panel a). Similarly, for irrigation, 
technologies such as surface flood irrigation are adopted by 13 percent of the firms, 
and irrigation by small pump is adopted by 21 percent on the extensive margin; 
about 20 percent of firms are also adopting one of these two technologies on the 
intensive margins. The small gap between extensive and intensive margins in irri-
gation suggests that this SSBf is one in which a business function has been adopted 
intensively and is the most advanced technology used by the farmer. Yet for tasks 
related to packaging, storage, harvesting, weeding, and pest management, the level 
of technological sophistication is below 2 on the extensive margin, and below 1.5 on 
the intensive margin. overall, these results suggest that farms in Senegal are still 
relying mostly on manual operations to perform these tasks. This fact suggests het-
erogeneity in the level of technology used across SSBfs within farms.

In food processing, the technology sophistication index for SSBfs varies 
between 2.6 for mixing, blending, and cooking or food storage and 1.8 for input 
testing on the extensive margin. These values are smaller on the intensive margin, 
varying from 2.1 for mixing, blending, and cooking to 1.3 for input testing 

TABLE 3.3 Levels of technological sophistication across SSBFs, by sector

SSBF TYPE AGRICULTURE FOOD PROCESSING WEARING APPAREL WHOLESALE AND RETAIL

Extensive 1.75 2.03 1.58 1.58

Intensive 1.30 1.48 1.34 1.21

Source: Cirera et al. 2021.
Note: SSBF = sector-specific business function.
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(figure 3.5, panel b). overall, the indexes on the extensive margin suggest that the 
average firm has been adopting technologies with the support of machines, 
although many machines are still manually operated. Although almost 30 percent 
of establishments rely on supplier reviews for input testing,17 86 percent of estab-
lishments rely on “human sensory” methods, which is the most basic procedure 
available to perform this task. for mixing, blending, and cooking, firms are using 
machines, but mostly manually operated ones. Seventy-three  percent of firms use 
“manually operated machines” on the extensive margin, and about half of firms 
use this technology in the intensive margin, while 32 percent of firms still rely on 
fully manual processes. for antibacterial processes, the average firm has adopted 
between “wash or soaking” and “thermal methods,” but 43 percent still rely mostly 
on minimal processing or wash or soaking. for packaging, most firms (85 percent) 
still use manual procedures as the more-often-used technologies; while for stor-
age, 82 percent rely on the most basic technologies (minimal protection or a closed 
building).

for wearing apparel, most firms still rely on manual design and cutting, man-
ually operated machines for joining parts, and manual ironing as the most-used 
technologies. Sewing is the business function with the highest index, for which 
a large share of firms is adopting manually operated machines (almost 80 percent) 
or semiautomatic sewing machines (22 percent) (figure 3.6). Sixty-eight percent 
of firms use one of these processes as the most-used technology for sewing. on 
the other hand, design and cutting are the business functions for which most 
firms still rely on manual processes. Ninety percent of firms use manual cutting 
in the intensive margin; almost all firms rely only on manual design without 
adopting digital technologies such as digital 2D or cAD.

In retail, on average, firms are still relying mostly on manual technologies for 
customer services, pricing, merchandising, inventory, and advertisement. About 
20 percent of firms are using social media for customer service, but less than 
3 percent of them use it as the most frequently used technology (figure 3.6). 

FIGURE 3.5

Levels of technological sophistication, by SSBF in agriculture and food processing 

Source: Cirera et al. 2021.
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FIGURE 3.6

Levels of technological sophistication, by SSBF in apparel and retail

Source: Cirera et al. 2021.
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In the intensive margin, almost 95 percent of firms provide the services at the 
premise (83 percent) and/or by phone (13 percent). Eighty-two percent of firms 
are relying mostly on handwritten records for inventory; and 63 percent rely 
mostly on paper-based communication or radio, billboards, and Tv as the most 
frequent technologies for advertisements. DTs are relatively more relevant in the 
extensive margin for advertisements, where 43 percent of firms also use email or 
mobile phones and social media. 

Technological gaps and productivity

compared with the state of ceará in Brazil, firms in Senegal have a gap of 
36 percent and 30 percent on the extensive and intensive margins, respectively, 
for performing general business functions.18 This fact means that the average 
firm in Senegal is significantly behind the average firm in one of the poorest 
states in Brazil in terms of the sophistication of technologies used to perform 
basic business functions, like accounting and accepting payments for the sale of 
a good or service. The average Senegalese firm is likely to keep handwritten 
records for accounting and accept cash for payments, while the average firm in 
ceará is more likely to use digital solutions among the technologies it uses, and 
also for the technology it uses most often. A large relative gap, though somewhat 
smaller, is also observed when comparing the average firm in Senegal with the 
average firm in vietnam (table 3.4). 

Despite the differences in the average across countries, there is significant 
heterogeneity in technology adoption across firms and across business functions 
in Senegal. figure 3.7 shows that informal, small, and agricultural enterprises lag 
their respective groupings. Importantly, even formal and large firms lag the 
average levels of technological sophistication across all firms of global compara-
tors: the unconditional average for the intensive margin of large Senegalese firms 
is at 1.85, relative to the average across all firms in vietnam of 1.9 and 2.5 for Brazil. 
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TABLE 3.4 Technological gaps between Senegal and other countries

COUNTRY

GENERAL BUSINESS FUNCTIONS SECTOR-SPECIFIC BUSINESS FUNCTIONS

EXTENSIVE INTENSIVE EXTENSIVE INTENSIVE

Ceará (Brazil) 3.4 2.5 2.8 1.9

Vietnam 2.8 1.9 2.6 1.8

Senegal 1.9 1.3 1.6 1.3

Gap: BR – SN 1.5 1.2 1.2 0.6

Relative gapa 36% 30% 29% 16%

Source: Cirera et al. 2021.
a. Relative gap is the difference between Brazil and Senegal relative to the maximum technology gap of 4: (Ceará-Brazil – 
Senegal) / 4 (maximum gap). Additional decimal points were used to calculate the relative gap. 

FIGURE 3.7

Levels of technological sophistication across GBFs, by firm types (conditional)

Source: Cirera et al. 2021.
Note: Results are based on predicted values from estimates conditional on formal status, size, and sector groups.
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Therefore, despite a significant heterogeneity across firms within the country, 
the relatively better firms of Senegal (formal and large) still have a lot to catch up 
on in terms of technology adoption. for example, a very small share of firms in 
Senegal is benefiting from frontier technologies, such as those associated with 
Industry 4.0 (see box 3.1).19 
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How far are manufacturing firms in Senegal from Industry 4.0? 

Most Senegalese firms are not adopting Industry 4.0 
technologies yet. only a very small share of firms in 
Senegal has been using so-called Industry 4.0 tech-
nologies (figure B3.1.1). Among those technologies is 
cloud computing, which is the most diffused Industry 

4.0 technology in Senegal and is used by fewer than 
5  percent of firms. More autonomous technologies, 
such as AI, robots, 3D printers for manufacturing, and 
precision agriculture, are used by fewer than 1 percent 
of Senegalese firms.

BOX 3.1

FIGURE B3.1.1

Adoption of Industry 4.0 technologies

Source: Cirera et al. 2021.
Note: IoT = internet of things.
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Differences in technology adoption across countries, regions, sectors, and 
firms are positively associated with productivity. New evidence from the fAT 
survey across countries identifies a statistically significant correlation—from 
0.83 to 0.92—between different measures of adoption (for example, GBfs and 
SSBfs, extensive and intensive margins) and regional productivity at the subna-
tional level for Senegal, vietnam, and the Brazilian state of ceará.20 Moreover, 
they show through development accounting exercises that variations in 
technology adoption across firms account for about one-third of the observed 
differences in productivity across firms and about 25 percent of the agricultural- 
versus-nonagricultural gap in cross-country differences in productivity, based 
on comparisons of Senegal, vietnam, and the state of ceará.

The strong association between technology adoption and productivity, for 
both extensive and intensive margins, is also observed for Senegalese firms. An 
analysis of the relationship between technology adoption and firm performance 
(labor productivity or value added per worker) reveals a positively and statisti-
cally significant correlation in a sample of firms in Senegal (figure 3.8). Although 
these results do not suggest any causal relationship between technology and 
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FIGURE 3.8

Firm-level tech adoption index and value added per worker

Source: Cirera et al. 2021.
Note: These results are based on linear estimations of the relationship between log of the value added per worker and the GBF technology index, 
controlling for size, sector, region, and informal status.
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performance, the existing literature (Atkin et al. 2017; comin and Hobijn 2010; 
comin and Mestieri 2018) has shown that technology is an important driver of 
productivity, based either on cross-country analyses using structural models or 
on randomized control trial experiments. 

Main barriers to generating better firms

Among Senegalese firms, a large share of firms reports that financial constraints 
and lack of information or knowledge are key perceived obstacles for adopting 
better technologies. The fAT survey asks firms about their top three obstacles to 
adopting technology. figure 3.9 provides the share of firms reporting obstacles 
by firm size group. financial constraints and lack of firm capabilities—including 
access to information, knowledge, and technical capacity—are among the top 
perceived obstacles for firms (reported by approximately 70 percent of firms), 
disregarding their size group, although the order of importance changes between 
these two obstacles. Among small firms, a larger share indicates financial con-
straints, while among medium and large firms, a larger share indicates the 
importance of lack of capabilities.21

financial constraints, lack of firm capabilities, and uncertainty or lack of 
demand are among the main perceived obstacles to adopting better technolo-
gies.22 first, the results indicate that technology adoption for GBfs or SSBfs, as 
well as on the extensive or intensive margins, are strongly and positively associ-
ated with firm size and negatively associated with informality status. The results 
also suggest that technology adoption for GBfs is negatively associated with lack 
of information, lack of knowledge, uncertainty, consumers’ preferences, and 
financial constraints. for SSBf technologies, the perceived obstacles are associ-
ated with lack of information, consumers’ preferences, and government 
regulations.23 

The importance of these subjective obstacles is reinforced by objective data. 
Beyond its question on perceived obstacles, the fAT survey also provides 
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information that can be used as a proxy to measure issues associated with finan-
cial constraints, information and knowledge, and challenges related to access to 
markets. overall, the results support small and informal firms being more likely 
to face these challenges. factors such as having business interactions with larger 
or multinational firms or having top managers with a college degree and educa-
tion abroad as an important source of information and knowledge are signifi-
cantly associated with adoption.24 

In line with these results, informal and smaller firms face higher interest rates 
and have less access to loans for purchasing machines or software. The likeli-
hood of firms taking loans to purchase machines or software is positively associ-
ated with higher levels of technology adoption (figure 3.10). The fAT survey also 
suggests that the average interest rate is lower for formal and large firms. 
Similarly, the share of firms taking loans increases from small firms (18 percent) 
to large firms (40 percent), while the average interest rate decreases. These 
results suggest that informal and small firms experience further challenges to 
access finance, which can constrain them from adopting better technologies 
(Abate et al. 2016; Bircan and De Haas 2020; cole, Greenwood, and Sanchez 
2016; Midrigan and Xu 2014).

Another important source of knowledge is associated with the level of 
human capital of managers and workers. figure 3.11 presents bar charts of 
advanced degrees of top managers and workers by formality and firm size. 
Although 73 percent of top managers in formal firms have a bachelor’s degree 
or higher level of education, less than 30 percent of top managers in informal 
firms have a bachelor’s degree or more. There is also a significant positive rela-
tionship between size and top manager skills. A similar relationship is observed 
for workers with vocational education, engineering or applied science, 

FIGURE 3.9

Perceived obstacles for adopting technologies

Source: Cirera et al. 2021.
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FIGURE 3.10

Technology adoption and access to finance

Source: Cirera et al. 2021.
Note: Point estimates at 5 percent confidence intervals. Panel a shows the coefficient for each technology measure regressed on a dummy for 
taking loans to purchase machines or software, while controlling for formality, sector, size, and regions. Panel b shows the predicted probability 
of getting loans by size groups and confidence intervals from the probit regression with controlling for other baseline characteristics. 

0.25 40

30

20

10

0
Small Medium Large

0.20

0.15

0.10

0.05

0

Taking loans for purchasing machines

a. Technology adoption is positively associated
with access to financial loans

b. Small firms are less likely to have access
to financial loans

C
o
ef

fi
ci

en
t

P
re

d
ic

te
d

 p
ro

b
ab

ili
ty

GBF EXT SSBF EXTGBF INT SSBF INT

FIGURE 3.11

Technology adoption and firm capabilities

Source: Cirera et al. 2021.
Note: Point estimates at 5 percent confidence intervals. Panel a shows the coefficient for each technology measure regressed on a dummy for 
top managers’ education (for example, BA+ and studied abroad) and the percentage of workers with different education levels (for example, 
secondary school, vocational training, and college degree), respectively, while controlling for formality, sector, size, and regions. Panel b shows 
the predicted probability of having top managers with BA+ or studying abroad by formality and size with confidence intervals from the probit 
regressions, controlling for other baseline characteristics.
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master’s, MBA, and PhD degrees. formal and large firms have a much larger 
share of educated workers than informal and small firms (caselli and coleman 
2001; comin and Hobijn 2010).

Participation in global value chains (Gvcs) is also associated with adoption of 
more advanced technologies. firms with higher levels of technologies are sig-
nificantly more likely to trade in both ways, as an importer and exporter 
(figure 3.12). Although export-import status is more likely among large firms, the 
association between technology and two-way trade is robust for all combina-
tions of technology measures (GBfs, SSBfs, extensive, and intensive) controlling 
for formality status, sector, region, and size. A higher level of adoption is associ-
ated not only with the interaction through international trade but also with the 
business interaction with multinational enterprises (MNEs), as a supplier or a 
buyer. As suggested by previous literature, firms can benefit from information 
flows and exposure to better business practices when exposed to the competi-
tion and opportunities associated with trade. 

In addition to the strong association with two-way trade, digital technologies 
can also be used to facilitate trade procedures. Senegalese firms face high uncer-
tainty in delays to import goods (see box 3.2). Senegalese manufacturing firms 
indicate that they experience a relatively high number of days to clear goods at 
the border and face high uncertainty in such delays, as reported in world Bank 
Enterprise Surveys. These figures are confirmed by customs transaction data for 
Senegalese importing firms for the period 2015–18. Yet uncertainty over the time 
required to clear the consignment after it has reached its destination can lead to 
postponed delivery of key inputs, thereby disrupting the supply chain and 
increasing the risk for contract termination from the international buyer.

FIGURE 3.12

Technology adoption and trade

Source: Cirera et al. 2021.
Note: Point estimates at 5 percent confidence intervals. Panel a shows the coefficients for each technology measure regressed on exporter/
importer dummies, respectively, while controlling for formality, sector, size, and regions. Panel b shows the predicted probability of exporter/
importer status on size from the probit regressions, while controlling for other baseline characteristics.
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How DTs could further support trade facilitation in Senegal

Evidence reveals that the import time uncertainty 
that Senegalese firms in global value chains (Gvcs) 
face harms their export survival, as well as their 
export value and quality. Results based on customs 
transaction data for export-import firms in 2015–18 in 
Senegal indicate that uncertainty in how long it will 
take for imported goods to be available imperils the 
survival of firms’ new export flows, by reducing the 
chance that a firm can continue to serve a new market 
or export new products the following year 
( figure B3.2.1). furthermore, if the uncertainty in the 
time required to complete customs procedures and 
border formalities could be reduced by 10 percent 
(in time), then the exported value could increase by 
4 percent and the unit value by 1 percent (as a proxy for 
export quality or sophistication). These results for 
Senegal are in line with findings for 48 developing 
countries (vijil, wagner, and woldemichael 2019). 

Digital tools, such as tracking and tracing mecha-
nisms or risk management models, could promote 
export performance and Gvc participation by enhanc-
ing predictability. The findings support stepping up 
investments designed to reduce supply chain unreli-
ability caused by unpredictable import clearance 
times. Investments would include incentives for 

border control agencies, port operators, and other 
transportation and logistics stakeholders to adopt 
information technology and electronically intercon-
nect themselves to address coordination failures 
among public and private actors involved in the move-
ment of goods. Effectively implementing the world 
Trade organization (wTo) Trade facilitation 
Agreement, especially provisions on advance rulings 
and border agency and customs cooperation, should 
also increase predictability and reduce border clear-
ance times. Expanding the Authorized Economic 
operator Program would also open a predictable 
clearance channel for compliant firms, which are 
likely to be those participating in Gvcs.

uncertainty between vessel arrival at the port and 
the registration of the customs declaration seems to be 
triggering this economic harm of import time uncer-
tainty for exporters. Delays attributable to port 
 operators’ activities instead of delays at customs or a 
lack of cash flow from the importer to pay import 
duties seem to drive this effect. furthermore, results 
do not seem driven by the behavior of specific firms 
changing over time (controlling for product-specific 
import time instead of firm-specific time) nor their 
brokers ( controlling for brokers). overall, results 

BOX 3.2

continued

FIGURE B3.2.1

Import delays between vessel arrival and registry of customs declaration 

Source: Vijil 2020.
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suggest that port service inefficiencies are among the 
key drivers of high import time uncertainty in Senegal. 
This finding is in line with Senegal’s position in the 
logistics Performance Index. Results suggest that 
these port inefficiencies also affect firm export perfor-
mance and participation in time-sensitive Gvcs.

Senegal pioneered setting up an electronic Trade 
Single window in 2004 that 12 years later had 71 pub-
lic and private connected partners. An import transac-
tion involves multiple public and private stakeholders 
with different objectives and incentives, as well as 
multiple exchanges of documents. Each interaction 
increases the risk of delays and becomes a source of 
uncertainty. The Trade Single window system allows 
a single submission of data for multiple use, instanta-
neous data transfer to multiple actors, gains in secu-
rity, and reduced process time. It is estimated that the 

time required to complete preclearance formalities 
has been reduced by 70 percent, from 4 days to only 
half a day, since 2004. The time associated with the 
clearance process has been cut by 50 percent, from an 
average of 18 days to just 9 days (uNEcE 2016).

Senegal could still leverage DTs to further advance 
the trade facilitation agenda on border agency cooper-
ation, customs processes, and automation. Senegal 
performs relatively better than average among regional 
and income group peers. However, it still lags Kenya in 
best practices on some of the wTo Trade facilitation 
Agreement policy areas, especially border agency 
cooperation and customs processes (figure B3.2.2). on 
border cooperation of domestic agencies involved in 
cross-border trade management, the interconnection 
or sharing of computer systems as well as exchanging 
data in real time could significantly reduce average 

Box 3.2, continued

FIGURE B3.2.2

Trade facilitation practices: Senegal and regional and income 
group peers 

Source: Organisation for Economic Co-operation and Development (OECD) Trade Facilitation 
Indicators. 
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times and uncertainty (and would be particularly 
 beneficial for integrating into agribusiness Gvcs). 
Regarding potential improvements on automation, the 
possibility to lodge documents in advance in elec-
tronic format for prearrival processing and allowing 
for the release of goods subject to conditions (that is, 
guarantee) also are priorities. In terms of customs pro-
cedures, perishable goods could benefit from prefer-
ential treatment by separating their release from 
clearance. likewise, establishing standard policies 
and procedures to guide audits would reduce uncer-
tainty for known traders in their access to goods.

The largest gains from DTs in competitiveness and 
participation in Gvcs could arise from improving logis-
tics performance; the operationalization of the Port 
Single window and of the Port of Dakar vehicle Booking 
System are of paramount importance. The Port of Dakar 
is the main commercial port of entry in Senegal. It plays 
a critical role in the competitiveness of the economy, 
both because it depends heavily on imports and because 
many of the most competitive companies rely on its 
operation for their exports. Senegal is still lagging peers 
in almost all dimensions of the 2018 world Bank 
logistics Performance Index, especially in the ability to 
track and trace consignments and the timeliness of 
shipments in reaching destinations within the expected 
delivery time. uncertainty in the time to import between 
vessel arrival and registration of the customs declara-
tion, mostly related to logistics issues, is reducing firm 
export survival, value, and quality (vijil 2020).

finally, digitally enabled trade facilitation mea-
sures can contribute to Senegal’s response to the 
covID-19 crisis by expediting the movement, 
release, and clearance of goods, including those in 
transit. Access to medical and personal protection 
equipment, hygiene goods, and food has become 
highly uncertain because of production stops and 
other blockages along Gvcs. Bottlenecks at border 
posts can put more pressure on the capacity of the 
health system and the population to respond effec-
tively. while firms importing covID-19 goods faced 
relatively lower import clearance times for these 
goods relative to other goods in 2018, firm-specific 
median import times and their uncertainty remain 
high. for instance, firms importing material for test-
ing and case management (for example, enzymes, 
ventilators, and other medical equipment) faced rel-
atively high median import times and significant 
uncertainty in the delays it took for goods to be 
cleared by border agencies. Strengthening the risk 
management system to allow low-risk critical sup-
plies to go through expedited clearance controls 
should significantly reduce import delays. Because 
many of the covID-19 products require import 
clearance from border agencies other than customs, 
increased internal and external border agency col-
laboration is key. Senegal also has a critical role to 
play in the management of the crisis through the 
region, considering that it is one of the main transit 
entry gates for Mali. 

Sources: OECD; World Bank 2020; Vijil 2020.

Box 3.2, continued

Technology and jobs

Most firms report that they do not change the number of workers in response to 
digital adoption. when asked about how firms adjust their labor to the adoption 
of new technologies through the acquisition of new machines, equipment, or 
software, about 78 percent of firms suggest that they do not change the number 
of workers (figure 3.13), with 60.8 percent reporting that they do not implement 
changes and 27.3 percent suggesting that they offer some training to current 
workers. only a small number of firms, about 2 percent, report a reduction in the 
number of workers as an adjustment for the acquisition of new technologies, 
which is a much smaller share than the number of firms that report an increase 
in the number of workers with the same skills (3.9 percent) or the hiring of more 
qualified workers (6.1 percent).
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firms with better technology also create more jobs. figure 3.14, panel a, 
shows a positive and statistically significant association between employment 
growth (between 2016 and 2018) and technology adoption across different mea-
sures of technology, controlling for the initial size of the firm in 2016. The result 
is robust for different measures, including controlling for age, sector, region, for-
eign ownership, and exporting status of firms (figure 3.14, panel b). An increase 
of 1 point in the technology adoption index for GBfs that the firm uses most 
intensively, such as using standard Excel software rather than writing by hand 
for accounting and inventory control, is associated with a 14 percent increase in 
the number of workers in the average firm. A similar increase in technological 
sophistication at the extensive margin is associated with a 7-percentage-point 
increase in the number of workers in the average firm. The coefficient is smaller 

FIGURE 3.13

How firms adjust jobs with the adoption of new technologies

Source: Cirera et al. 2021.
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Association between technology and job growth

Source: Cirera et al. 2021.
Note: Point estimates at 5 percent confidence intervals. Ordinary least squares results are presented for the association between changes in 
the number of jobs between 2018 and 2016 and technology measures. The coefficients refer to technology measures for the GBFs and SSBFs 
in the extensive (EXT) and intensive (INT) margins. Models 1 and 2 control for log of initial number of workers in 2016. Model 2 also controls 
for firm age groups, sector, region, multinational, and exporting status.
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and less precisely estimated for the intensive margin of SSBf. Although these 
results do not imply a causal relationship, they are in line with other findings in 
the literature suggesting that firms with better technologies tend to be more pro-
ductive and benefit from opportunities to expand production and jobs. The cor-
relation between firms’ growth and the level of technology is more robust for 
GBfs at the intensive margin.

within general business functions, firms with faster job growth tend to use 
more advanced technologies to perform internal-to-the firm tasks. when the 
association between technology adoption and job growth for specific GBfs at the 
intensive margin of use is analyzed, a positive and statistically significant associ-
ation is found for all business functions. Interestingly, the uses of internal-to-
the-firm DTs for business administration and production planning have an 
association with higher average job growth than the uses of external-to-the-firm 
DTs for upstream sourcing and downstream marketing, sales, and payment 
methods (figure 3.15). This finding could be partly explained by the latter requir-
ing a more widespread and effective ecosystem of adoption, including other 
upstream and downstream firms and individuals as users.

Moreover, adoption of more sophisticated technologies is associated with a 
disproportional increase in production and service workers compared with 
high-skill occupations. To investigate this relationship, the correlation between 
the technology index and changes in the skill composition of the firm based on 
existing occupations in 2016 and 2018 is analyzed. The proxy for high-skill inten-
sity is the share of high-skilled (cEos and managers, professionals, and techni-
cians) staff to total workers, which also includes low-skilled (clerks, production, 
and service workers) occupations. The differences of this share between 2016 
and 2018 are used as a dependent variable. figure 3.16, panel a, shows a negative 
association between changes in the skill intensity and the level of technology, 
controlling for the initial size of the firm. The results are statistically significant 
at 95 percent confidence for the GBf intensive margin and are consistent if con-
trolling for firm age groups, sector, region, multinational, and exporting status 

FIGURE 3.15

Association between intensive use of GBFs and job growth

Source: Cirera et al. 2021.
Note: The figure provides the coefficients and 95 percent confidence intervals from regressions. 
Job growth is regressed on each specific general business function at the intensive margin, 
while controlling for sector, size, and regions.
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( figure 3.16, panel b). This association does not imply a causal relationship 
between technology and skill intensity, but it suggests that on average firms with 
more sophisticated levels of technologies also generate more jobs and are more 
likely to increase the share of unskilled workers in their payroll.

Micro-size informal firms are also an important source of better 
and more jobs

Insights can be gained into adoption patterns and jobs-related benefits of DTs for 
micro informal firms by examining the responses to the After Access Business 
Survey by Research IcT Africa (RIA).25 The RIA business survey covers a nation-
ally representative sample of micro firms in nine countries in Sub-Saharan Africa 
(SSA).26 of the 517 firms surveyed in Senegal, more than 95 percent are micro, 
employing 5 or fewer full-time paid employees: 52 percent of firms are self-em-
ployed firms with no employees (of which 22 percent have unpaid family mem-
bers, so can justifiably be called household enterprises), 33 percent employ one or 
two full-time employees, a further 11 percent employ three to five full-time 
employees, and only 4 percent of firms (or 20 firms) employ more than five 
employees. More than 90 percent are informal in the sense that they do not have 
all four indicators of formality used in this survey, namely, being registered with 
any local authority or municipality, being registered with the national revenue 
authority, paying local or municipal taxes (tax stamps), and being registered for the 
national value-added tax (vAT) or sales tax: more specifically, 56 percent are fully 
informal (having none of these indicators), 37 percent are semiformal (one to three 
indicators), and 7 percent are formal (all four indicators).27 compared with firms 
in the fAT survey, the RIA firms are much smaller: fAT covers firms with at least 
5 employees and the average number of employees is 29, but the RIA survey firms’ 
average number of employees is 1. The sectoral composition is also very different. 
Although 38 percent of fAT firms are in manufacturing (with a focus on food 

FIGURE 3.16

Change in the share of high-skill occupations and technology adoption

Source: Cirera et al. 2021.
Note: Point estimates at 5 percent confidence intervals. Ordinary least squares results are presented for the association between changes in 
the share of high-skill occupations between 2018 and 2016 and technology measures. The coefficients refer to technology measures for 
the GBFs and SSBFs in the extensive (EXT) and intensive (INT) margins. Models 1 and 2 control for log of initial number of workers in 2016. 
Model 2 also controls for firm age groups, sector, region, multinational, and exporting status.
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processing and wearing apparel), 57 percent of micro informal firms are in trade 
(primarily retail, also wholesale). Micro informal firms are also younger: the aver-
age age of fAT firms is 17, but it is 8 in RIA (the average age is 10 for the rest of SSA).

Micro informal enterprises lag even further in DT adoption, which conversely 
means that there is greater potential for technology upgrading and continual 
learning, productivity, and sales (including exporting), as well as jobs increases, for 
those firms able to jump the quality hurdle and join the modern economy. Though 
30 percent of larger firms on average (and 28 percent of larger informal ones) use 
smartphones, only 18 percent of micro informal enterprises do so. fewer than 
6 percent of these firms ever had a loan (5.7 percent); however, 24 percent receive 
suppliers’ credit (Atiyas and Dutz 2021, table 6). on average, across all micro infor-
mal firms, about 6 percent use more specialized GBf DTs, such as accounting 
(6.8 percent of firms) and inventory control/point-of-sale (PoS) software 
(5.3 percent); the latter facilitates documenting and tracking the changing levels of 
inventories and customer purchases over time, the lifeblood of small companies, 
rather than an owner or manager writing them on pieces of paper and not being 
able to consider what they mean for company profits and growth—and is used as a 
proxy for better management practices among micro informal firms. It is striking 
that more than 27 percent of firms owned by young women use a smartphone, 
more than 12 percent use inventory control/PoS software, and 24 percent use the 
internet to better understand their customers for marketing and sales—the highest 
shares respectively for each of these DT uses across age and gender dimensions 
(figure 3.17). So there is a sizable potential for some capable informal enterprises, 
including businesses owned by younger women, to increase their capabilities and 
jump the quality hurdle to increase productivity, sales, and jobs. This poten-
tial-for-upgrading conjecture is further supported by the significantly higher share 
of informal firms in Senegal compared with the rest of SSA firms in the RIA data 
set that use DTs, such as smartphones and the internet, to understand customers 
or e-commerce (Atiyas and Dutz 2021, table 3).

firms that have received a loan, have electricity, are located in urban loca-
tions, are active in services, and whose business owners have vocational training 
are most likely to adopt and use smartphones. Regression analysis of adoption of 
smartphones reveals that firms with those characteristics are all statistically, sig-
nificantly associated with a higher probability of smartphone adoption. critically, 
whether the firm had a loan is statistically significant and is the largest correlate 
of smartphone adoption. Having a loan is strongly correlated with firm size, so 
its inclusion likely is linked to firm size not being statistically significant as an 
independent explanatory variable in these adoption models. It is interesting that 
even though being a youth-owned business is positively associated with smart-
phone use on the basis of unconditional correlations (with almost twice the 
share of youth-owned businesses using a smartphone relative to older-owner 
firms, 27 percent relative to 14 percent), the age of the owner is not a statistically 
significant conditional correlate of smartphone adoption once additional con-
trols are introduced. Although schooling does not have a statistically significant 
association with increasing the likelihood of smartphone adoption across the 
population, schooling is a positive inducement for women. on the other hand, 
vocational training increases the likelihood of adoption across the population, 
but its net effect on women seems closer to zero or negative. 

firms that use more specialized DTs have higher productivity and sales on 
average and are more likely to export. As shown in figure 3.18, those informal 
enterprises that use more specialized DTs to facilitate GBfs, including both inter-
nal-to-the-firm management functions as well as external-to-the-firm upstream 



86 | DIGITAl SENEGAl foR INcluSIvE GRowTH

transactions with suppliers and downstream transactions with customers 
(marketing, e-commerce, and receiving payments), have higher levels of labor 
productivity and total sales on average, and are more likely to export: for each DT, 
average values are higher for users than nonusers across all three general business 
outcomes. for labor productivity, the greatest difference between unconditional 
means for users and nonusers is for the internal-to-firm management-related DTs: 
users of inventory control/PoS software have more than 5 times higher average 
labor productivity than nonusers, while users of accounting software have more 
than 4 times higher average labor productivity. 28

Importantly, the businesses that have adopted and use these specialized internal-
to-firm DTs also have significantly higher average labor productivity than the larger 
number of businesses that generically use a smartphone as an access  technology. 
The average productivity of inventory control/PoS and accounting software users 
is 2.2 times and 1.8 times that of smartphone users, respectively. for total sales, the 
top five DTs with the greatest difference between users and nonusers also include 
inventory control/PoS and accounting software, as well as use of DTs to interact 
with government, recruit in the labor market, and conduct online banking. And rel-
ative to the more generic use of smartphones, the users of all five of these DTs have 
average sales that are at least 2.5 times higher than average. finally, for exporting, it 
is striking that a relatively high share of firms reports exporting, almost 10 percent. 

FIGURE 3.17

The use of digital technologies by micro informal firms, by age and gender

Source: Atiyas and Dutz 2021.
Note: All responses are shares (%) of firms based on weighted data. Use any mobile is in response to “Does the business manager have a mobile?” 
whether for private use, business use, or both. Smartphone users answered “yes” to “How does the business access the internet: mobile broadband 
(3G/4G, wireless)?” Use computer is a nonzero response to “How many computers does your business have?” Reported answers to “What do you 
use the internet for?” cover Look for suppliers (online), Use e-commerce (selling products and services online), and Use online banking. Understand 
customers is an “agree” (as opposed to “not sure” or “disagree”) response to this question, “Regarding the internet/social media use, it helps to 
understand our customers better.” The management-related questions are “Does your company use accounting software?” and “Does your 
company make use of inventory control/point-of-sale (POS) software?” (both asked in the computer section of the questionnaire). Appendix D.1 
presents a more complete set of DTs, as well as median values, together with separate aggregates by age and gender.
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Roughly the same share of micro manufacturing firms exports as seen by the larger 
fAT firms (24 percent vs. 25 percent), with this share being actually larger for other 
(nontrade) services (16 percent vs. 13 percent) (Atiyas and Dutz 2021, table 4). for 
exporting, the top DTs with the greatest difference between users and nonusers 
include e-commerce and using the internet to better understand and market to cus-
tomers, both uses that overcome traditional geographic distance and facilitate local 
producers to reach and sell to customers in other countries. Again, the businesses 
that have adopted and use these specialized DTs have higher exporting shares than 
the businesses that generically use a smartphone. 

firms that use more specialized DTs also on average generate more jobs and 
have higher entrepreneur profits. The RIA data allow two dimensions of job out-
comes to be explored: “jobs for more people,” namely, the extent to which there is 
a positive association between the use of specific DTs and larger firms (measured 
by the number of full-time paid employees plus owners), and “better jobs,” namely, 
the extent to which there is a positive association between DTs and higher wages 
(averaged across all full-time employees who are paid a salary or wage) and higher 
profits (per entrepreneur), as indicators of better jobs for workers and owners, 
respectively. As shown in figure 3.19, users of DTs are systematically more likely to 
generate more jobs and earn higher per-owner incomes (entrepreneur profits)—
across all DT uses. for jobs (proxied by firm size), two of the greatest differences 
between unconditional means for users versus nonusers are again inventory con-
trol/PoS and accounting software. critically, there is a strong, established causal 
link in the literature between productivity (including that driven by upgraded 
management capabilities) and increased production and sales, and the generation 
of more jobs (Dutz, Almeida, and Packard 2018). There is a less strong relationship 
between use of all types of DTs and average wages: firms that use online banking, 
the internet to recruit workers and interact with government, and mobile money 

FIGURE 3.18

Productivity, sales, and exporting outcomes are higher for DT users relative to nonusers (unconditional 
outcomes)

Source: Atiyas and Dutz 2021.
Note: Labor productivity is as value added (total sales minus raw materials and intermediate inputs plus water and electricity used in production) 
divided by total number of full-time working people, including owners. Total sales are “revenues money received by the business.” Exporting 
reflects shares of firms that report having international customers. Labor productivity and total sales are means of monthly values, in local 
currency (CFAF). No use of smartphone represents use of 2G phones rather than no use of any mobile phone. Appendix D.2 presents a more 
complete set of DTs, as well as median values.
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to pay taxes pay lower wages on average than those that do not use DTs (though 
these variables are not as directly linked to productivity as management-related 
internal-to-the-firm DTs). However, importantly, the use of DTs in all cases raises 
the average and median wages above the extreme monthly poverty line; in con-
trast, the median firm that does not use each of the available DTs—except for using 
the internet to better understand customers and to interact with government, and 
using accounting software—is only able to pay an average wage that is below the 
extreme poverty line.29 for average profits per owner, the top DTs with the greatest 
difference between unconditional means for users versus nonusers again include 
inventory control/PoS and accounting software, similar to the unconditional 
means for sales and for firm size. Notably, the differences between unconditional 
means for users versus nonusers are largest for per-owner income, relative to the 
other general and jobs-specific business outcomes: the average per-entrepreneur 
profit of users is more than 10 times the level of nonusers for each of these DTs, 
with the difference in average income for inventory control software users starkest 
at more than 18 times the income level for nonusers. Again, the businesses that 
have adopted and use these specialized DTs have higher per-owner incomes than 
the businesses that generically use a smartphone.

Importantly, the most significant conditional correlates of productivity, sales, 
and jobs are internal-to-the-firm general business functions, namely, inventory 
control/PoS software as a management tool, in addition to having a loan and 
electricity, and the owner having vocational training. controlling for the effects 
of having a loan, having access to electricity, firm sector and size, and age and 
gender dimensions, the use of inventory control/PoS software as a proxy for 
internal-to-the-firm management-related DTs is the only consistently signifi-
cant conditional correlate of productivity, sales, and jobs—in addition to having 
a loan and having electricity (figure 3.20). This finding suggests that the adoption 

FIGURE 3.19

Jobs, wages, and entrepreneur profit outcomes are higher for DT users relative to nonusers (unconditional 
outcomes)

Source: Atiyas and Dutz 2021.
Note: Firm size is the number of full-time employees plus owners, averaged for each respective group. Average wages reflect salary & wages 
divided by full-time employees. Entrepreneurial profits are measured as value added minus salary & wages divided by number of owners. Average 
wages and profits are means of monthly values, in local currency (CFAF), and then normalized relative to nonusers. No use of smartphone 
represents use of 2G phones rather than no use of any mobile phone. Appendix D.3 presents a more complete set of DTs, as well as median 
values. s/w = software.

DT users Nonusers

Use
 sm

ar
tp

ho
ne

Lo
ok

 fo
r s

up
plie

rs

In
ve

nt
or

y/
PO

S 
s/
w

Use
 o

nl
in

e 
ba

nk
in

g

Acc
ou

nt
in

g 
s/
w

Und
er

sta
nd

 cu
sto

m
er

s

Use
 e

-c
om

m
er

ce

10

8

6

4

2

0

a. Average firm size of DT users
relative to nonusers

A
ve

ra
g

e 
n
u
m

b
er

 o
f 

jo
b

s
(e

m
p

lo
ye

es
 +

 o
w

n
er

s)

Average wages Entrepreneur profits

Use
 sm

ar
tp

ho
ne

Lo
ok

 fo
r s

up
plie

rs

In
ve

nt
or

y/
PO

S 
s/
w

Use
 o

nl
in

e 
ba

nk
in

g

Acc
ou

nt
in

g 
s/
w

Und
er

sta
nd

 cu
sto

m
er

s

Use
 e

-c
om

m
er

ce

20

16

12

8

4

0

b. Average wages and entrepreneur profits of
DT users relative to nonusers (nonusers = 1.00)

U
se

rs
' m

u
lt
ip

le
 r

el
at

iv
e 

to
n
o
n
u
se

rs
 (

=
1

.0
0

)



Enterprises | 89

of relatively simple technologies to improve basic management functions, as 
well as having access to finance and electricity, are important components of a 
more inclusive jobs growth agenda.

START-UP ENTREPRENEURSHIP: TOWARD MORE FIRMS

The challenge of achieving better and more firms requires not only technology 
upgrading of existing firms but also an environment that supports such growth. 
Starting a new business, a first step in any entrepreneurial activity, requires abil-
ity and knowledge to convert ideas into goods and services and market them. 
This process requires (a) factor markets that provide access to basic production 
resources, such as labor and human capital as well as entrepreneurial character-
istics and firm capabilities; (b) access to capital, with access to finance at afford-
able rates and instruments, and access to markets; and (c) institutions that favor 
this process of creation, production, and marketing and enable the flow of ideas, 
technology, talent, and resources (Audretsch, cruz, and Torres 2020).

A vigorous and dynamic entrepreneurship ecosystem is critical. Many of 
these complementary factors face mobility costs across sectors and regions, 
making the local environment around the firm critical to enhancing productivity 
and competitivity. The availability of better resources combined with good insti-
tutions tend to facilitate the process of creating new firms, the expansion of 
young firms, and the technological catchup of firms overall. Yet the key factors 
necessary to strengthen an entrepreneurial ecosystem (for example, knowledge, 
human capital, entrepreneur talent, and managerial capacity) are structural and 
demand investment, resources, and time to mature. Thus, identifying the 

FIGURE 3.20

Significant conditional correlates of productivity, sales, and jobs

Source: Atiyas and Dutz 2021.
Note: This figure represents those conditional correlates of productivity, sales, and jobs that are significant at least at the 5 percent level across 
all regressions, not including economic sectors of activity. “Jobs for more people” is proxied by larger firms, measured by the log of 
employment, the number of full-time employees plus owners. Light blue bars highlight those variables that are similarly significant across all 
three business outcomes: use inventory control software, have a loan, and have electricity. s/w = software.
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potential of local ecosystems can help to target and deliver more customized 
policies that can benefit from spillover effects through economies of 
agglomeration.

Small, informal firms and weak dynamism characterize the landscape of the 
private sector in Senegal. Businesses in Senegal employ on average one worker 
(in addition to the business owner) and, depending on the definition, only 
between 3 and 13 percent of firms are formal.30 Measures of business creation, 
scale-up of firms, and adoption of technology are significantly weaker compared 
with other regional and global peers. for example, the rate of new registered 
businesses is 0.47 per thousand working-age population in Senegal but 10.2 in 
South Africa (figure 3.21). Similarly, the fraction of formal start-ups in a repre-
sentative survey comparable across countries is 2 percent in Senegal but 13 per-
cent in South Africa. The average formal firm after 20 years in operation has only 
67 employees, implying an anemic growth rate.31 

Entrepreneurship ecosystems 

Gaps in supply and demand factors in Senegal mirror the performance in entre-
preneurship outcomes. capital per worker in Senegal is about a third of the capital 
per worker in South Africa. only 8 percent of adults age 25 or older have com-
pleted at least upper secondary education, whereas this figure is 65 percent in 
South Africa, and no university in Senegal competes in international rankings. 
fewer than 9 percent of formal businesses export at least 10 percent of their sales, 
even if 37 percent import intermediate goods from abroad.32 The potential cultural 
and regulatory barriers to entrepreneurship do not seem as binding in Senegal as 
in other countries, as shown by its relatively small gaps relative to its peers. 

Improving these fundamentals on a broad scale, while critical for long-
term growth, requires time and extensive amounts of resources. Accumulating 
fundamental capabilities such as stocks of human capital and knowledge is a 

FIGURE 3.21

Entrepreneurship performance

Source: Cruz, Torres, and Tran 2020. Panel a: World Bank Entrepreneurship Database (2018) or latest year available; panel b: World Bank 
Enterprise Survey (most recent year available). 

a. Country comparison of new registered businesses
per thousand working-age population

10.2

1.49
1.12 1.1

0.74 0.47

0

2

4

6

8

R
at

e 
o
f 

n
ew

 r
eg

is
te

re
d

 b
u
si

n
es

se
s 

p
er

th
o
u
sa

n
d

 w
o
rk

in
g

-a
g

e 
p

o
p

u
la

ti
o
n 10

12

ZAF KEN VNM ZMB CIV SEN

b. Formal start-ups (0–3 years old,
% of formal firms)

Sh
ar

e 
o
f 

b
u
si

n
es

s 
o
w

n
er

s 
w

h
o
 a

re
 e

m
p

lo
ye

rs

ZAF KEN SEN BGD VNM

12.62

7.61

2.03 1.69 1.36

0

2

4

6

8

10

12

14



Enterprises | 91

gradual process. for example, despite steady progress in past decades, both 
education enrollment and attainment in Senegal remain low. The current 
adult literacy rate stands at 43 percent, below averages for both SSA and low- 
and middle-income countries, and household heads have on average only 
three years of schooling (world Bank 2018). Senegal will need to continue 
these investments. Achieving the rate of transformation envisioned in the 
Plan Sénégal Émergent will require growth rates higher than what is allowed 
by improving fundamentals alone.

Boosting strategic ecosystems could accelerate convergence in specific sec-
tors and regions, and potentially yield higher returns through spillover effects. 
Traditionally, countries have tried to improve productivity by targeting sectors 
or regions that are presumed to produce positive technological externalities. But 
countries typically have lacked the empirical tools to do so systematically. 
Identifying how economic activities agglomerate and correlate spatially helps 
inform the design of such policy interventions. Investments in strategic 
ecosystems—specific sectors in specific regions with higher potential for 
spillover effects—can lead to higher gains in productivity and job growth.

A new methodology using firm-level census data was applied to identify stra-
tegic entrepreneurship ecosystems in Senegal, taking into consideration the 
agglomeration of firms in terms of product diversity and quality of firms. The 
algorithm to identify these ecosystems evaluates the diversity and the quality of 
geographical agglomerations of firms.33 The indicator of diversity first looks for 
statistically significant agglomerations of communes with a high density of estab-
lishments within each 4-digit subsector in the value chain, and then counts the 
number of subsectors for which a commune is part of an agglomeration.34 The 
indicator is then sorted into three broader measures of diversity: (a) no agglom-
erations, (b) agglomerations in one subsector (monosector), and (c) agglomera-
tions in more than one subsector (multisector). Similarly, the indicator of quality 
first looks for agglomerations in measures of business dynamism—firms with 
more than 20 employees and young firms (0–4 years)—and measures of the 
potential for additional growth—formal firms and firms where the manager has 
tertiary education. The indicator of quality then counts the number of quality 
indicators for which a commune is part of an agglomeration and is sorted into 
three broader measures of quality: (a) no quality agglomerations, (b) agglomera-
tions in one quality indicator (monoquality), and (c) agglomerations in more than 
one quality indicator (multiquality). 

on the basis of those results, a new typology of entrepreneurship ecosystems 
is proposed, by grouping them as multiquality, monoquality, or potential.35 
Multiquality ecosystems exhibit agglomerations in more than one quality indica-
tor and agglomerations in at least one subsector within the value chain. 
Monoquality ecosystems exhibit agglomerations in one quality indicator and at 
least one subsector. Potential ecosystems exhibit agglomerations in more than 
one subsector but no quality agglomerations. Sales per worker and sales per firm 
across ecosystems serve as tests of the algorithm—these proxies for productivity 
were not used as indicators to measure quality, but in general they increase with 
the quality of the ecosystem. All indicators of agglomeration for this analysis, 
including quality indicators, are relative to firms in Senegal. Although the quality 
for the ecosystem is based on diversification in terms of a quality indicator, the 
mono- versus multisector characteristics show how specialized or diversified 
this ecosystem is within an aggregated sector. This information might be rele-
vant to defining policy strategies associated with information and knowledge, 
such as technology extension programs. Table 3.5 shows that high-potential 
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TABLE 3.5 Productivity and sales in entrepreneurship ecosystems

SECTOR

AVERAGE SALES PER WORKER (2016 CFAF MILLION) AVERAGE SALES PER FIRM (2016 CFAF MILLION)

MULTIQUALITY 
ECOSYSTEMS

MONOQUALITY 
ECOSYSTEMS

POTENTIAL 
ECOSYSTEMS

MULTIQUALITY 
ECOSYSTEMS

MONOQUALITY 
ECOSYSTEMS

POTENTIAL 
ECOSYSTEMS

Agribusiness 16.58 3.38 2.12 68.41 12.88 4.21

Manufacturing 23.33 2.74 4.57 57.77 5.15 8.37

Services 14.11 5.37 3.11 55.25 9.73 6.57

Retail 29.30 14.26 7.91 36.71 16.17 9.15

Tourism 11.52 3.33 2.31 35.42 5.18 4.66

Digital 75.60 3.18 1.91 286.76 4.74 2.82

Source: Cruz, Torres, and Tran 2020.
Note: Agribusiness includes firms in agriculture and food processing, Manufacturing includes firms other than food processing, and Services includes firms 
other than Retail and Tourism. Multiquality ecosystems exhibit agglomerations in more than one quality indicator and agglomerations in at least one 
subsector within the value chain. Monoquality ecosystems exhibit agglomerations in one quality indicator and at least one subsector. Potential ecosystems 
exhibit agglomerations in more than one subsector, but no quality agglomerations.

ecosystems have higher productivity per worker and also higher sales per firm, 
compared with maturing and incipient ecosystems. 

In agribusiness, multiquality ecosystems are agglomerated in Dakar and 
southern casamance. casamance and Dakar are two entrepreneurship ecosys-
tems in agribusiness with high densities of businesses in several subsectors 
within agribusiness, combined with spatial agglomerations of high-quality firms 
relative to other regions in Senegal (figure 3.22). These agglomerations are highly 
diverse, and businesses in these regions exhibit high dynamism and the potential 
for more growth. They account for 2.3 percent of plants and 4.9 percent of 
employment in the 2016 establishment census. The Niayes-North and Saint-
louis regions are monoquality ecosystems: agglomerations in these regions are 
diverse, but with quality agglomerations in only one indicator. These communes 
account for 2.8 percent of establishments and 5.4 percent of employment in the 
census.

Diversity and quality in other value chains, including the digital economy, are 
mainly agglomerated in Dakar and Diourbel. In tourism, the east of Ziguinchor 
is a potential agglomeration, whereas Dakar and the south of Thiès are densities 
with multiquality and high potential. Retail, manufacturing (other than food 
processing), services (excluding retail and tourism), and tourism account for the 
largest shares of employment in the 2016 establishment census (in addition to 
agribusiness).36 In retail, which in general accounts for a significant fraction of 
jobs created, geographical agglomerations with high potential correspond to 
population agglomerations—very few communes outside Dakar, Thiès, and 
Diourbel exhibit significant establishment densities. Agglomerations in services 
and manufacturing are scattered across Senegal, but there are no ecosystems 
with high potential in services, and only one in manufacturing (Dakar). In man-
ufacturing, Kolda, Tambacounda, and Kédougou exhibit agglomerations in a 
diversity of subsectors, but no statistically significant agglomerations in indica-
tors of quality. The analysis suggests a challenge in regional inequality and the 
importance of addressing challenges faced by maturing and incipient ecosys-
tems as well, if the policy objective is to reduce regional disparities.

Boosting entrepreneurship in high-potential (mono- and multiquality) eco-
systems could significantly increase employment by leveraging on the spatial 
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contagion of positive shocks. The spatial correlation in economic activity could 
amplify the effect of interventions targeted to strategic entrepreneurship ecosys-
tems. for example, boosting entrepreneurship only in high-potential communes 
in agribusiness in Dakar, casamance, and the Niayes-North regions (modeled as 
an exogenous increase in plants and sales in figure 3.23) affects employment 
in  these communes (direct effect), and could also affect Thiès, the rest of 
Ziguinchor, Sédhiou, and Kolda, and extensive regions of louga and Matam 
through spillover effects. This analysis exploits a spatial regression of log 
employment on log plants and log sales in agribusiness across communes in 
Senegal. The weighting matrix in the spatial regression assigns a value of 1 to 
neighboring communes that share a border and 0 otherwise. In the exercise, 
plants and sales in high-potential and maturing communes are increased by 10 
percent (increase of 4.8 percent as a fraction of total number of plants in agri-
business) and the resulting increase in employment is 11 percent (as a fraction of 
total employment in agribusiness).

Main barriers to boosting entrepreneurship 

Agribusinesses in multiquality ecosystems in Senegal face barriers that sig-
nificantly differ from the constraints of the typical firm. The top constraint 
for businesses in Senegal, as reported in the establishment census, is the 
difficulty of distributing and selling final goods. About 30 percent of firms 
report this barrier, which is especially stringent in multiquality ecosystems 

FIGURE 3.22

Local agribusiness ecosystems in Senegal

Source: Cruz, Torres, and Tran 2020. 
Note: The analysis is based on indicators at the commune level generated through microdata from the Recensement 
Général des Entreprises (RGE), ANSD.

Monosector
Multisector
Monoquality and monosector
Monoquality and multisector
Multiquality and monosector
Multiquality and multisector



94 | DIGITAl SENEGAl foR INcluSIvE GRowTH

for tourism (32 percent), retail (36 percent), and manufacturing (35 percent). 
This barrier is followed by lack of suitable premises and high taxes. In agri-
business, lack of specialized technology and an inadequate or costly labor 
force are relatively more stringent for high-potential ecosystems. In 
tourism, another sector that generates a significant number of jobs in 
Senegal, the two factors that deviate from the average, in main perceived 
barriers, are access to markets and regulations ( figure 3.24). Better access 
to technology, access to finance, and better regulations are also statistically 
associated with entrepreneurship performance (Audretsch, cruz, and 
Torres 2020).

Removing barriers in strategic communes could significantly boost entrepre-
neurship through direct and spillover effects. Estimates from a spatial regres-
sion of entrepreneurship outcomes on constraints (and other controls) using 
aggregates at the commune level suggest that the potential positive spillover or 
contagion of effects from boosting entrepreneurship in specific communes is 
significant. Targeting the lack of qualified labor to relax the constraint by 1 per-
cent, for example, could increase average sales per worker across communes in 
Senegal by 0.541 percent. A majority of this effect (65 percent) comes solely 

FIGURE 3.23

Spillover effects from interventions that boost entrepreneurship in mono- and 
multiquality ecosystems in agribusiness

Source: Cruz, Torres, and Tran 2020.
Note: The exercise exogenously increases establishments and sales in high-potential and maturing communes in Dakar, 
Casamance, and the Niayes-North region, and then predicts the change in employment not only in the targeted 
communes but also in neighboring regions. Darker areas in the map identify regions more affected by increasing number 
of jobs when boosting entrepreneurship in mono- and multiquality ecosystems. The analysis is based on indicators at the 
commune level generated through microdata from the Recensement Général des Entreprises (RGE), ANSD.
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from boosting entrepreneurship in neighboring communes (cruz, Torres, and 
Tran 2020).

A stronger digital entrepreneurship ecosystem could also support other busi-
nesses by providing digital solutions that address some of these barriers. 
Digitization for Agriculture (D4Ag) is a national priority for Senegal (SN2025) 
strategy. with about 40 D4Ag tools identified, Senegal has an emerging ecosys-
tem it can build on. However, the country lags behind leaders such as Kenya 
(which accounts for 132 D4Ag tools), Nigeria (88 tools), Tanzania (82 tools), 
uganda (80 tools), Ghana (60), and Rwanda (46 tools). A good example of this 
potential solution is commAgri, a digital application aiming at improving access 
to markets for farmers (box 3.3). Intermediary support organizations are likely 
important to strengthen digital entrepreneurship ecosystems, but face their own 
challenges (box 3.4).

FIGURE 3.24

Deviation from the average perceived barriers in multiquality entrepreneurship ecosystems

Source: Cruz, Torres, and Tran 2020.
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Digitization for Agriculture (D4Ag) in Senegal: CommAgri and 
Commango case studies

commAgri, the solution used to manage the Feed the 
Future Senegal Nataal Mbaye agricultural extension 
program, aims to improve cereal market systems in 
Senegal. The commAgri platform, financed by the uS 

Agency for International Development, helps farmers’ 
collectives more effectively manage relationships with 
their members, who are mostly smallholder farmers. 
It also helps them manage purchases of inputs and sales 

BOX 3.3

continued
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Digital entrepreneurship ecosystems in Senegal

The high-potential (multiquality) digital entrepre-
neurship ecosystem in Senegal is concentrated in 
Dakar. There are some additional clusters in Diourbel 
and Kaolack (figure B3.4.1a). According to a recent 
survey conducted by the Ministry of Digital Economy 
of Senegal, most firms that are producing digital con-
tent are young (start-ups) and focus on providing digi-
tal solutions related to e-commerce and logistics, 
followed by public administration and social media 
(figure B3.4.1b). on average, these digital firms have 
managers with higher levels of education and higher 
sales per workers. 

Senegal seems to be growing rapidly in intermedi-
ary institutions that support digital entrepreneurship. 
Results from a recent survey by the world Bank of 
incubators, accelerators, and other organizations that 
support entrepreneurship in Senegal suggest that the 
emergence of these structures has increased in speed 
over the past few years. Most organizations started 
their activities after 2010 (figures B3.4.1b and B3.4.1c).

Supporting organizations in Senegal aim to play a 
key role in digital ecosystems by developing a collab-
orative mind-set. In a survey, they responded that 
they mainly offer networking opportunities, 

BOX 3.4

continued

of crops as well as loan provision and repayments. It 
facilitates both agricultural extension and the collec-
tion of farm-level acreage and production data. 
According to a recent evaluation, the introduction of 
the tool led to a 161 percent increase in maize yields and 
a 73 percent increase in millet yields for 25,000 farmers 
across the country. The tool also accelerated the loan 
approval process during the rainy season, allowing 
some farmers to plant two seasons of rice. In 2016, the 
total for rainy-season loans reached uS$12.1 million. 
This experience has inspired the development of a sim-
ilar app, called commango, which aims to better con-
nect mango producer collectives with markets. 

The commango app is still under development, 
supported by an Ifc Advisory project implemented 
with APIX, the Senegalese investment promotion 
agency. It was developed to support the commercial-
ization of mangoes in casamance, a region that 
accounts for 46 percent of Senegal’s mango 

production. However, the region exports only 5 per-
cent of its production. Isolated producers face seri-
ous phytosanitary, logistics, and commercialization 
challenges. Potential buyers and financial interme-
diaries do not have detailed and reliable information 
on production. The app was developed to help bridge 
these gaps between producers, off-takers, and finan-
ciers. It already includes more than 12,000 mango 
producers. Although its current focus is limited to 
collecting, managing, and sharing production infor-
mation (owner, location, quantities, varieties, and so 
on), upcoming developments will aim at enabling 
transactions (selling/buying), as well as connecting 
it to financial intermediaries with the capacity to 
fund harvest campaigns. Partnerships with other 
platforms providing additional services to mango 
producers will also be explored to identify an appro-
priate business model that aims at financial sustain-
ability of the app.

Source: Dalberg 2020. 

Box 3.3, continued
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a workspace, technology extension services, and 
programs to increase managerial capabilities 
(figure B3.4.2). They report serving businesses across 
Senegal—only around 40 percent are focused on 
Dakar—and most have no sectoral orientation. The 
digital ecosystems in Senegal are becoming more 
diverse and interconnected. Thirty-eight percent of 
managers of supporting organizations are women. 
Most top managers helped start or owned businesses 

before. About 95 percent of these organizations mar-
ket to individuals, followed by 65 percent that market 
to firms. The most common methods for recruiting 
new customers are “online advertising” (70 percent) 
and “word of mouth” (60 percent). Most organiza-
tions (63 percent) are not oriented toward specific 
sectors.

The top objective of these organizations is to build 
up the ecosystem, but they seem to face their own 

FIGURE B3.4.1

Digital ecosystems in Senegal: Firms and intermediary organizations

Sources: Cruz, Torres, and Tran 2020; World Bank Mapping of Intermediary Organization in Senegal 2020; Ministry of Digital 
Economy of Senegal.
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challenges, including the lack of rigorous monitoring 
and evaluation systems. Adequate and competent sup-
port mechanisms—both public and private—are criti-
cal to boosting firm creation, firm scale-up, and 
innovation. However, support mechanisms for digital 
entrepreneurship in Senegal are still in a nascent 
stage. A significant fraction of their budget comes 
from donors, and they often face difficulties in secur-
ing financing. In addition, at least 40 percent of their 
budget is spent on administrative costs and other 
operating expenses.

An important challenge for building a stronger 
entrepreneurship ecosystem in Senegal is to improve 
the quality of supporting mechanisms and match 
supply and demand. Although access to finance, 
access to markets, and human capital are subjec-
tively reported as important barriers for digital 
firms, a larger share of services is focusing on build-
ing collaboration and networking. Improving the 
matching between main challenges identified by 
firms and other key actors and the supply of services 
with high quality are key. 

Box 3.4, continued

continued

FIGURE B3.4.2
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The allocation of future resources for the more 
technologically sophisticated programs should bene-
fit from a screening based on business priorities in 
high-potential ecosystems (for example, designing 
solutions to solve problems in specific agribusiness 
value chains). An important feature of digital entre-
preneurship ecosystems in Senegal is that a signifi-
cant number of resources used by either private or 

public institutions are coming from donors or the 
public sector. The main barrier identified by digital 
firms in high-potential ecosystems is associated with 
“difficulties in distribution and sales of product.” 
Identifying potential opportunities to address barri-
ers to meet the needs of other businesses could lead to 
important spillover effects toward the entire 
economy.

Box 3.4, continued

TECHNOLOGY AND ENTREPRENEURSHIP POLICIES FOR 
BETTER AND MORE FIRMS 

A key priority for Senegal is to promote technological upgrading of existing firms 
and facilitate the creation of more firms of better quality. The analysis of obsta-
cles for technology adoption and entrepreneurship has identified some common 
challenges to generating better and more firms. Among the common barriers 
impeding the adoption of better technologies and the growth of high-potential 
entrepreneurship ecosystems, five strategic areas of policy priorities have been 
identified: (a) access to information and knowledge (firm capabilities, including 
management and worker skills); (b) access to markets; (c) regulations to pro-
mote entry and innovation; (d) access to finance; and (e) digital solutions across 
these areas to support better and more firms. This section proposes policy inter-
ventions and discusses how business-oriented digital technologies can be used 
to help address these challenges. 

Senegalese government bodies providing business support would benefit 
from improved priority-setting and stronger coordination across different 
programs. The Agence de Développement et d’Encadrement des Petites et 
Moyennes Entreprises (ADEPME), the Bureau de Mise à Niveau du Senegal 
(BMN), and the Délégation générale à l’Entreprenariat Rapide des femmes et 
des Jeunes (DER), among other local institutions, are important in entrepre-
neurship and private sector development support. The Ministry of Economy, 
through the Direction du Développement du Secteur Privé, could have an 
important role in strengthening the coordination of these programs and estab-
lishing a systematic monitoring and evaluation (M&E) process for firms that 
benefit from these initiatives. Recent experiences with the implementation of 
Public Expenditure Reviews (PERs) to assess public programs supporting 
entrepreneurship, technology adoption, and frontier innovation, led by the 
world Bank, suggest that countries often face significant challenges in adjust-
ing their policy mix toward priority development strategies. Senegal has been 
expanding its efforts to support business in recent years. However, data on the 
resources allocated to these initiatives and their effectiveness are still limited. 
Establishing procedures such as a logical framework for all programs, a prior-
itization consistent with budget allocation, and an effective and continual 
M&E system could enhance government capacity to implement and adjust 
these programs.37
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one way to enhance public policy impact would be to anchor government 
support programs in vertical industry value chains where public-private coordi-
nation problems can be solved through focused, industry-specific working 
groups, supported by a punctual execution plan and an effective delivery unit. 
These vertical industry value chains, such as for specific horticulture products, 
would focus on solving coordination problems that arise. Senegal’s public sup-
port for businesses—for technology extension and firm capabilities, for access to 
domestic and export markets, for entry and innovation promotion, for access to 
finance, and for the development and scaling up of digital solutions across these 
areas—could benefit from being anchored in these value chains. This is because 
many of the problems faced by firms are specific to their value chain. Efficient 
production by firms often requires highly specific public inputs, such as indus-
try-specific laws, regulations and permits, industry-specific skills, work practices, 
quality standards and accreditation, industry- and location-specific infrastruc-
ture, and associated financing. Such public inputs are a form of positive coordina-
tion externality, benefiting all firms in the industry. Inputs are often required in 
bundles specific to the value chain and to the needs of specific types of producers, 
such as a combination of technology, skills training, financing, insurance, and 
access to markets for micro farms in specific horticulture value chains.38 These 
inputs are typically underprovided in private markets absent government inter-
vention in the broader public interest. Their absence can prevent productivity 
growth, while their presence can enhance it. The case of Peru’s “mesas ejecuti-
vas” (MEs) provides a persuasive case for how such public-private coordination 
problems can be solved. MEs are public-private working groups to identify and 
remove specific bottlenecks and add missing public inputs. In the period between 
December 2014 and May 2016, the Ministry of Production of Peru created eight 
MEs: six industry-specific or vertical (forestry, aquaculture, creative industries, 
textile, gastronomical, and agro-exports, in this order over time) and two cross-in-
dustry or horizontal (logistics and high-impact entrepreneurship). The govern-
ment helped address specific identified public inputs, such as help to comply 
with technical requirements for new export markets or to design an indus-
try-specific training program—but did not provide tax exemptions or subsidized 
credit. As an example, the forestry ME obtained coordination between different 
public entities across line ministries and different levels of government to solve 
specific, jointly identified, public good–type bottlenecks. Achievements included 
a new law and regulation recognizing plantation trees as crops, removing the 
requirement of a permit to extract wood from plantations, and reducing the reg-
istration time of plantation properties from up to one year to three days. A new 
protocol with the same timber resource standard at national, subnational, and 
local government levels was passed. Investors and reforestation companies 
started a process to establish, for the first time, a business association that rep-
resents their interest. And some of the largest global forest funds started to invest 
in Peru.39 for effective implementation of such support, a time-bound action plan 
that is agreed upon within the value chain can be decisive, with clear goals that 
can be tracked on an easy-to-monitor dashboard by an effective delivery unit.40

Technology extension and firm capabilities programs

Improving access to information and knowledge is essential to enhancing firm 
capabilities and facilitating technology adoption. Empirical evidence suggests 
that improving managerial capabilities and the organization of firms can have 
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sizable and durable effects on firm productivity.41 An experiment in India 
showed significant causal effects from management consulting programs that 
provided recommendations for improving management practices to build 
firm capabilities. These effects were persistent 10 years later (Bloom et al. 
2013, 2018). Another experiment in Mexico showed the benefits of manage-
ment consulting services on total factor productivity and return on assets, 
including a persistently large increase (about 50 percent) in the number of 
employees and the total wage bill, even five years after the program was com-
pleted (Bruhn, Karlan, and Schoar 2018). In Pakistan, randomized experi-
ments with soccer ball producers suggest that providing the right incentives 
to workers is key to facilitating technology adoption with positive impact on 
firm performance (Atkin et al. 2017). In Brazil, a program that provided coach-
ing and consulting on management and production practices led to changes in 
the organization of firms that facilitated exports for smaller firms (cruz, 
Bussolo, and Iacovone 2018). A key question regarding scaling up manage-
ment consulting programs is related to the fact that these programs are usually 
costly. Yet a recent experiment in colombia suggests that a group-based 
approach could be an effective option (Iacovone, Maloney, and McKenzie 
2019). Digital technology tools such as inventory control and point-of-sale 
software and accounting software could also be low-cost solutions to allow 
managers to understand their own data and develop better business planning 
capabilities over time.

Programs aiming to support technology extension and firm capabilities 
could initially target high-potential (mono- and multiquality) ecosystems 
that benefit from economies of scale, agglomeration, and potential spillovers, 
and experiment with the use of greater DTs in supporting the program. A 
more technologically sophisticated program should be focused on firms with 
more sophisticated capabilities and needs. A customized part of the  program 
should be offered to enterprises with less sophisticated capabilities, includ-
ing informal farms. In this type of program, technology support policies 
could help informal farms jump the quality hurdle to integrate into formal, 
more-structured value chains. Based on the experience of the productive alli-
ances model in agriculture, a four-step approach could be considered that 
facilitates links and learning between larger and smaller enterprises: (a) 
organizing farmer networks into associations or cooperatives; (b) linking 
these farmer networks with markets by supporting contract models, negoti-
ations, and oversight processes, together with digital payment systems; 
(c)  providing technical assistance to meet market quality requirements 
through technology adoption extension services, strengthened quality con-
trol systems and certification, and support for simple upgrading of GBfs with 
a focus on inventory control/PoS solutions, accounting, and other business 
administration and production planning capabilities; and (d) supporting 
technology upgrading on the farm through information provision and access 
to finance to upgrade warehouses, cold storage, trellises, and irrigation sys-
tems, together with the generation and scaling of useful DT solutions (Sabel 
and Ghezzi 2020; world Bank 2016). larger downstream wholesale/retail 
buyers, including local and international supermarkets and exporters, by 
establishing quality standards and providing contracts against which finan-
ciers can prefinance funding for improved seed varieties and fertilizers, can 
help pull sustainable quality upgrading through the value chain. By signifi-
cantly improving the benefits of formality through productivity upgrading 
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support, this type of program provides a better approach to helping informal 
firms than the traditional approach of lowering the costs of formality.42 
Ideally, both programs should also support the use of DTs not only for val-
ue-chain-specific financing and management tools but also for reducing the 
programs’ implementation costs (for example, per-recipient costs of consult-
ing and monitoring could be reduced significantly through appropriate DT 
solutions).43 

The SME Business Training and coaching loop (in ADEPME), the 
Programme National de Mise à Niveau des Entreprises (in BMN), and la 
fabrique des champions (in the Delegation for Rapid Entrepreneurship, DER) 
are examples of instruments that could be used to enhance technology adop-
tion. Senegal already has in place institutions and instruments that could be 
used to build a national strategy to provide more information and knowledge 
to businesses. Yet it would be important to clarify what the capacities of these 
programs are in terms of resources available, including financial and technical 
expertise, to achieve substantial results and match potential demand. The fAT 
survey suggests that a relatively small share of SMEs has benefited from public 
programs aiming to support technology adoption. It would be critical that 
these or other complementary programs are coordinated, targeted ecosystems 
according to their potential, and have in place an effective M&E system to 
inform their actions.

Access to domestic and external markets

Senegal’s Gvc participation has transitioned over the past three decades from 
exporting commodities to limited manufacturing and back to commodities. 
Even within agribusiness Gvcs (agriculture and food processing), Senegal is 
lagging most peers in the extent and quality of Gvc participation.44 Senegal is 
among five countries in the world with such a Gvc boomerang trajectory 
between commodities and light manufacturing sectors for the period 1990–
2015; the other countries are Botswana, Jamaica, the Democratic People’s 
Republic of Korea, and Nicaragua (world Bank 2019). Even within the com-
modities segment, Senegal was lagging Ghana, Kenya, and Rwanda in the 
extent of Gvc participation in agriculture Gvcs in 2015 because of limited 
progress since the 1990s (Senegal is just above côte d’Ivoire’s level of partici-
pation). A similar finding is observed for food processing Gvcs. currently, 
Senegalese firms participating in Gvcs represent 11 percent of traders but 
73 percent of the trade value, illustrating that they are the main drivers of trade 
patterns.45 Hence, factors that constrain the capacity of exporting firms to 
import are likely to reduce their export performance, including their capacity 
to survive in foreign markets and participate in more sophisticated or 
technology-intensive Gvcs.

A priority could be to support modernizing public border entities other than 
customs, such as sanitary and phytosanitary agencies or the police, to improve 
agribusiness Gvcs. In Senegal, as in the rest of the world, most import and 
export clearance delays are likely to originate from these agencies instead of cus-
toms, as they tend to have lower capabilities and limited use of DTs. Integrating 
digital tools for risk management in these agencies as well as digital G2B plat-
forms to process import and export licenses could lower supply chain unreliabil-
ity. Such measures could be particularly effective in fostering Gvc participation 
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in agri-food supply chains where Senegal is lagging most peers despite signifi-
cant comparative advantage. 

More generally, improving access to markets can lead to technological 
upgrading of existing firms and better and more start-ups. A strengthened export 
promotion program that targets the provision of knowledge and information to 
potential and existing exporters could be a second stage of intervention for firms 
that have benefited from the upgrading of managerial and technological capabil-
ities. These “matching” programs could target formal SMEs and large formal 
firms. These firms would need to go through a managerial and technological 
diagnostic to identify their main gaps and establish a plan for accessing specific 
external markets.

International evidence suggests that providing more information and oppor-
tunity to access markets can lead to higher productivity of existing firms and 
more firms. A randomized experiment showed that improving access to foreign 
markets for rug producers in Egypt led to an increase in profits, quality, and tech-
nical efficiency through learning by exporting (Atkin, Khandelwal, and osman 
2017). one of the relevant channels for this “learning-by-exporting” process is 
that buyers are passing along both information on how to manufacture high-qual-
ity rugs (for example, packing that is not too tight) as well as information on what 
a high-quality product is (for example, the importance of long-term durability). 
Additional studies on export promotion policies suggest that providing more 
information and facilitating matching between domestic firms and external buy-
ers can facilitate adoption, both at the extensive (nonexporting firms that start to 
export) and the intensive (exporting firms exporting more) margins (cruz, 
lederman, and Zoratto 2018). DTs can also directly facilitate access to markets. 
Evidence exists that digital platforms, such as e-Bay or the equivalent, can facil-
itate access of small firms to external markets and benefit unskilled workers 
(lendle et al. 2016; cruz, Milet, and olarreaga 2020). 

Regulations to promote entry and innovation

The recent Senegal Country Private Sector Diagnostic (CPSD) highlights the 
importance of improving the investment climate to enable sectors where the 
country has comparative advantages to grow faster (Ifc 2020). The report’s 
findings suggest that firms continue to operate in a difficult business environ-
ment. It argues that the most important obstacles to tackle are the lack of a lev-
el-playing field in the business environment, access to finance, energy, and 
limited digital infrastructure connectivity—all aligned with this book’s findings. 

The government’s Programme de Réforme de l’Environnement des Affaires 
et de la compétitivité (PREAc3) (now entering its third phase) and the institu-
tional setup under the Secretary-General of the Presidency (SGPR) provide a 
strong basis upon which to implement ambitious reforms. The PREAc3 consti-
tutes a strong roadmap for investment climate reforms in Senegal. one challenge 
that the government may face with such an ambitious plan is the breadth of 
activities encompassed, and the large number of ministries, administrations, and 
agencies involved to implement changes. Prioritizing will be required first on the 
most effective measures, particularly during the post-covID-19 economic 
recovery, when governments must deal with many emergencies. In addition, 
strong ownership of reforms at the top of government will be essential to ensure 
implementation and coordination. As such, the current institutional setup under 
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the SGPR, with APIX in a supporting and coordinating function, organized 
around thematic topics, may be an effective way to organize reforms.

Some foundational legal and regulatory frameworks are outdated and require 
being updated to adapt to the evolving business environment. Several critical 
reforms are highlighted in the PREAc3 that could help dramatically improve the 
regulatory environment for business. Some of these priorities have also been 
identified under the G20 compact with Africa, which is expected to provide 
strong support to their implementation. Some of the key priorities include labor 
regulations, access to land, and competition. 

Among these proposed reforms, strengthening the competition regulatory 
framework at the national level is key, given its current de facto lack of effective-
ness. A draft competition law is under development. It is critical that it adopt 
good international practices that are also compliant with the regional west 
African Economic and Monetary union (wAEMu) framework. once approved 
and supported by new regulations, the national competition commission, which 
currently is not operational, needs to be relaunched. In addition, clarifying the 
division of labor and respective competencies between Senegal and wAEMu 
will be essential. This process will involve regional-level interventions, includ-
ing peer-to-peer exchange with wAEMu counterparts.

Access to finance

Technology upgrading and entrepreneurship need to be enabled with adequate 
financing. Senegal has a uS$1 billion gap in terms of access to finance for micro, 
small, and medium enterprises (MSMEs) (SME finance forum 2021). It is also 
the country in the wAEMu subregion where firms report being the most finan-
cially constrained (world Bank 2014). financing is mainly provided by the bank-
ing sector, with capital markets and venture capital/private equity being nascent 
while alternative finance does not exist. Most of the banking sector’s resources 
are allocated to the financing of large companies and the state (and state-owned 
entities).

Adequate financing also means adequate financial services, including more 
innovation in product design and more proximity to customers in terms of con-
tact points. EcobankPay is a pilot initiated by Ecobank that seeks to equip thou-
sands of merchants in Senegal with virtual electronic payment terminals (linked 
to merchants’ mobile phones as an app).46 Merchants’ virtual e-payment termi-
nals are then paired with e-wallets that allow QR-code-generated payments. 
This pilot project facilitates Ecobank credit allocation based on payment records. 
Despite this initiative and a few others, digital financial solutions are not wide-
spread in Senegal. The lack of a supportive environment severely restricts their 
development and expansion. These restrictions are related to a poor legal frame-
work and an insufficient digital infrastructure (limited access to broadband plus 
a low penetration of smartphones).

The main barriers to abundant and diverse/innovative financing are lack of 
competition in the banking sector, lack of credit infrastructure, and insufficient 
public interventions: 

• There is insufficient competition in the banking sector. without stiff competi-
tion in the traditional segments (large companies, state, and state-owned 
companies), credit institutions have no incentive to venture into the MSME 
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segment and close the financing gap. In Senegal, the lack of competition is 
a three-pronged issue:47 (a) tight regulatory barriers between categories of 
financial actors,48 (b) lack of alternative forms of financing,49 and (c) insuffi-
cient transparency. As an example of lack of transparency, although interest 
rates and commissions are often posted at customer contact points of finan-
cial service providers, there is no requirement to post them online. Also, the 
office of Quality of financial Services, a government agency in charge of con-
sumer protection and information, does not regularly update its price com-
parator, which also does not cover electronic money services.

• The credit infrastructure is insufficient. first, the Regional wAEMu credit 
Information Bureau, created recently, is steadily gaining momentum and now 
covers 8.2 percent of the adult population, according to the latest Doing Business. 
However, the role of this bureau could be considerably expanded if it could 
collect information from electronic money issuers as well as alternative data 
from prepaid bills of large utility companies (mobile telephony, electricity). 
Access to such information would require, however, a reform to a regional law 
on the credit Information Bureau. Second, an effective bankruptcy plan 
would also be useful for two reasons: (a) it would reduce problems of unfair 
competition induced by “zombie” firms, and (b) it would offer more favorable 
prospects of recovery and reduction of losses in the event of bankruptcy to 
creditors (including primarily the banking system). In Senegal, efforts still need 
to be made to (a) improve the legal and regulatory framework that governs 
companies in difficulty, (b) train the insolvency proceedings stakeholders 
(court attorneys, judges, lawyers, and so on), and (c) make operational a frame-
work for out-of-court resolutions. Given the effect of covID-19 on nonper-
forming loan ratios in credit institutions, more vigorous solutions may have to 
be sought through, for example, the establishment of a defeasance structure. 
Third, reviving the economy and supporting newly created businesses will also 
require diversifying the guarantees requested by credit institutions. Senegal is 
a pioneer in this area with the recent law on the warehouse Receipt System. 
However, the government must continue its effort and create a single, central-
ized, and fully digitalized register of movable and immovable collateral. finally, 
as part of the credit infrastructure, the legal and regulatory framework in 
Senegal is either outdated or incomplete in a number of areas, namely, the 
banking law and the law on microfinance (adopted more than 10 years ago, they 
do not allow the development of fintech or networks of agents without agency), 
the law on the credit bureau (see earlier), capital market regulations (many 
texts are either missing, such as crowdfunding and minibonds, or else obso-
lete), venture capital regulations, and regulations on uSSD codes (deemed too 
protective of the interests of mobile operators).

• Better public policies are needed to boost access to finance. It is the responsibil-
ity of the state to design and implement policies addressing market failures 
and maximizing crowding-in effects (see box 3.5 for examples, including the 
strengthening of a digital MSME scoring system including informal firms to 
extend e-credit based on transaction records). Senegal could improve several 
other public policies. first, the provision of partial guarantees on loans to 
MSMEs could benefit from a centralized mechanism (there are still many 
different guarantee mechanisms among different ministries and agencies) in 
a single structure—ideally, the Guaranty fund for Priority Investment 
(foNGIP), to be professionalized, in particular by putting this entity under 
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the supervision of the central Bank of west African States (BcEAo) and by 
adopting international best practices of corporate governance. Second, the 
interest rate subsidy policy is wanting. There is a policy of subsidizing interest 
rates mainly in the rural/agricultural sectors. However, this policy has two 
major problems: the subsidized rates are poorly targeted (they indiscrimi-
nately benefit borrowers, that is, without income level conditions) and are 
distributed exclusively by a state bank although it would be more efficient to 
authorize their distribution by other banks and microfinance companies. 
Third, the government should consider creating an SME financing mecha-
nism to support high-growth SMEs. finally, there is a need to design and 
implement a public policy to support the financing of start-ups. Pre-seed and 
seed types of funds are rarely 100 percent private initiatives worldwide. An 
intervention of the government in this segment would be welcome. The cre-
ation of a public-private start-up fund should be fast-tracked. 

Examples of direct public support for the modernization of financial sector 
market players

The state can play a driving role in the modernization 
of market players providing financial services. It could 
set up matching grants (or another form of financial 
assistance) to do the following:

• Modernize the firms’ accounting ecosystems: 
Technology is changing the way bookkeeping/
accounting activities are conducted worldwide. 
New forms of accounting include (a) the use of 
mobile to scan/send invoices (clients and provid-
ers), (b) the use of remote data entry centers, (c) 
automated connection to bank accounts (to regu-
larly update firms’ cash flows and expended bank 
account balances), and (d) the use of all these data 
to enrich firms’ credit scoring/rating and further 
expand credit. Senegal could reform its “cen-
tres de Gestion Agrées” (light public accounting 
structures) by embracing these new technological 
trends and providing technical assistance and 
financial support for firms to adopt and use these 
DT solutions. 

• Help create a regional crowdfunding platform, 
sponsored by the regional stock exchange 

and supported by the existing credit enabling 
 institutions such as ADEPME, DER, and so on. 
A presentation of the concept was made by the 
world Bank to Senegal and côte d’Ivoire.a

• Accelerate the adoption of uSSD codes by 
financial service providers (mainly microfinance 
companies and fintech companies). An analytical 
work conducted by the world Bank in 2019 shows 
that, out of 32 requests for uSSD codes, only one 
was implemented in Senegal.b

• Stimulate the expansion of networks of financial 
service agents in low-density areas by setting up a 
public-private dialogue aiming at defining a viable 
business model for cash-in/cash-out agents in 
rural areas.c 

• Help microfinance companies acquire a Digital core 
Banking System and enable them to catch up on 
their technological gap (e-wallets, remote account 
opening, e-credit, connectivity to the regional 
interoperable payment systems, and so on).d 

• Incentives for the use of payment terminals at 
merchants (several options could be considered: 
tax reduction, lottery, and so on).

a. It is included as a background note to this report. See Gonnet 2020, appendix A.
b. The Use of USSD Codes in the WAEMU, World Bank, 2019.
c. See also Support to Digital Connectivity and Transformation in Senegal (P171740). 
d.  Digital Core Banking Systems (D-CBS) are a new generation of CBS allowing the full integration of traditional management information 

systems with modern technologies (smartphones, GPS, USSD, internet, 3G, blockchain), new products (lending based on e-rating) and 
new channels of distribution (agent banking, subagent banking).

BOX 3.5
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Using DT solutions to support technology adoption and 
entrepreneurship

Digital technologies could enhance high-potential ecosystems through several 
channels. for example, DTs could be used to promote better and more training, 
targeting specific products and skills in agriculture. The diffusion of DTs applied 
to GBfs could also facilitate the expansion of DT supply provision markets, 
and therefore, the ability of user firms to afford more specific DTs to support 
production. The demand for these DTs and the support to use them could also be 
increased by providing better and more information at lower cost, through sim-
pler DTs. Better access to DT enablers, combined with more efficient procure-
ment processes online, could also be important for expanding their markets. 

Businesses will need to adapt to covID-19 and look for DT solutions to reach 
customers and suppliers. The covID-19 pandemic is resulting in faster diffusion 
and adoption of DTs. Some social distancing and mobility restrictions may stay 
in place for the foreseeable future for fear of contagion and follow-on waves of 
infection. DT solutions have been one of the main channels for businesses to 
adapt to the new reality around the world. for example, in china, large farms 
and agricultural product distributors have been buying high-tech equipment 
such as drones in a push to reduce human contact, raising demand for DT start-
ups in agriculture (Ye 2020). In west Africa, the crisis might be a trigger for 
mobile payment growth; the incentive to avoid infection could outweigh existing 
barriers such as a lack of trust in digital payments.

The increase in the demand for DT solutions for business as part of the 
covID-19 responses can generate opportunities for DT-providing firms. A 
recent survey conducted by the world Bank to analyze the effect of covID-19 on 
the private sector suggests that about 24 percent of firms increased their use of 
digital solutions to sell their products and 11 percent invested in digital solutions 
as a response to the shock, primarily large and formal businesses (cirera et al. 
2020). The survey includes formal and informal firms with 5 or more employees. 
The adoption of digital solutions was significantly higher among formal and 
large firms that also have invested more in new digital equipment. The increase 
in demand for digital solutions is expected to lead to new opportunities for local 
digital entrepreneurship ecosystems. 

Senegal has been stimulating start-ups and innovation, including digital 
solutions. The government recently adopted new start-up legislation, which 
aims to create an attractive environment for start-ups and digital innovation. 
The law was influenced by the new policy-making process called “Dakar 
Policy Hackathon,” which borrowed from hackers’ techniques to identify 
main bottlenecks in the entrepreneurial ecosystem and propose solutions in 
the shape of a draft law/manifesto.50 The next priority is to make the new law 
operational by adopting its implementing regulations, which may cover the 
following areas:

 – Set up a start-up fund or equivalent early-stage financing mechanism 
(in line with upcoming regulations on PE/vc to be adopted by wAEMu’s 
Regional council for Public Savings and financial Markets. 

 – Define labeling processes and support structures (incubators, accelera-
tors, and so on).

 – Explore the provision of grants/credit for research and development.
 – Explore the provision of an attractive tax program for venture capital 

investors and business angels.
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 – Support the international development of Senegalese start-ups (participa-
tion in trade fairs, business development, and so on).

 – Invest in the “Senegal Start-up Nation” brand and promote the use of “.sn.”

Important tax facilitation measures have been taken but are not well known. 
In addition, it will be critical to help disseminate the measures taken in the tax 
code through the country’s lfI 2020, in complement to the start-up law, to 
ease constraints on start-ups. These include exemption for the first three years 
of operation of paying the minimum tax and contribution on salaries (cfcE), 
removal of the threshold of the minimum tax, simplification of the presump-
tive turnover tax (cGu) applicable to small businesses, and reduction of 
 registration fees. 

Accelerating the digitization of government-to-business (G2B) services 
is also important. This need has been clearly laid out in the PREAc3, which 
places e-government digitization at the heart of its priorities, because DT solu-
tions allow for simplification of procedures and saving of time and cost for com-
panies and investors, as well as more transparency and quality of service. In 
addition to improving the country’s attractiveness for investment, speeding up 
digitization helps limit physical contacts and strengthens the continuity of gov-
ernment services. Informed by private sector diagnostics and business surveys, 
policy makers should consider payment of taxes and credit information for fur-
ther prioritizing of digitization.51 However, it also requires ensuring affordable 
internet availability to ensure that all firms can avail themselves of these 
opportunities.

NOTES

 1. This chapter is based on the results and analysis from cirera et al. (2021); cruz, Torres, and 
Tran (2020); and Atiyas and Dutz (2021) for micro  informal enterprises. The policy discus-
sion incorporates inputs provided by laurent corthay and laurent Gonnet.

 2. All economic units of formal and informal sectors with built premises were identified, 
excluding, for instance, itinerant traders and self-employed people working at their cus-
tomers’ homes. only farms located around residential areas have been included. Also 
excluded were units carrying out informal activities in agriculture (family farming), live-
stock, and fishing (carried out by fishermen not registered). 

 3. According to ANSD, an enterprise is formal when it uses a standardized system of account-
ing, largely linked to meeting fiscal obligations. of the 15.2 percent of economic units that 
keep written accounts, only 19.7 percent use such a standardized accounting system, with 
most of these using the SYScoA (west African Accounting System).

 4. using Brazilian data, ulyssea (2018) shows that the share of such held-back entrepreneurs 
is small (11.5 percent) relative to low-productivity survivor or subsistence entrepreneurs 
and will likely stay small until better wage-earning opportunities are available (52.6 per-
cent), and relative to free-riders or parasites that intentionally avoid paying taxes (35.9 
percent). However, sufficiently attractive government programs to support the building of 
capabilities should lead a share of free-rider firms also to seek formalization to take advan-
tage of the benefits from expansion, in addition to held-back entrepreneurs. Sabel and 
Ghezzi (2020) argue that high-potential informal enterprises are more prevalent than cur-
rent theories of development lead us to expect. These enterprises face problems overcom-
ing a “quality hurdle”—so defined because the initial decision to overcome related risks and 
build capabilities to start meeting the demanding technical and organizational require-
ments of modern supply chains represents a discontinuous jump away from their current, 
more autonomous operation in the informal sector. This initial quality hurdle stands in 
contrast to the more continuous learning and monitoring along the ensuing steps of the 
quality ladder to ensure that progressively more exacting quality standards are met. This 
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intermediate group of held-back micro-entrepreneurs could benefit from public support 
for capacity-building extension services, together with complementary support for associ-
ation to help socialize the costs of learning. A case study is presented on the upgrading by 
informal farms in Peru in the production for export of high-valued fresh fruits and vegeta-
bles like mangoes, avocados, and asparagus—where, in the near-absence of public support, 
they benefit from assistance from their buyers (large and mid-size exporters) and local 
cooperatives. They also summarize evidence about the in-between sector in Tanzania 
(Ellis, McMillan, and Silver 2018), the vegetable export sector in Madagascar, and the fruit 
and vegetable sectors in Zimbabwe (Henson, Masakurea, and Boselieb 2005). Sabel, 
o’Donnell, and o’connell (forthcoming) present a related case study of how environmen-
tally sustainable dairy farming became an engine of growth in Ireland during the past 15–20 
years.

 5. Estimates based on the RGE database. It refers to labor productivity, measured as value of 
sales per worker.

 6. Detailed results of comparison across countries are provided by cirera et al. (2020). The 
state of ceará in the northeast of Brazil and vietnam were selected for comparison because 
they are the locations where these new technology adoption measures are currently 
available. 

 7. Hjort and Poulsen (2019) provide evidence on how fast internet affected employment in 
Africa the importance of the channels discussed in this chapter, including firm entry and 
productivity gains through technological upgrading. 

 8. only 32 percent of Senegalese firms with 5 or more workers and 16 percent of informal 
micro firms report using a smartphone, versus 75 percent of firms in ceará, Brazil (cirera 
et al. 2021).

 9. Bezzina et al. (2019) describe some recent developments on digital infrastructure in 
Senegal. 

10. The firm-level Adoption of Technology survey was implemented in Senegal between 
August 2019 and february 2020. The sample is nationally representative and includes 1,776 
establishments with five or more employees, randomly selected from the 2016 Recensement 
Général des Entreprises (RGE), provided by the Agence Nationale de Statistique et de la 
Démographie (ANSD). The universe includes establishments with 5 or more employees in 
agriculture, manufacturing, and services. The sample was stratified by formality status 
(formal and informal), region (Dakar, Diourbel, Kaolack, Kolda, Saint-louis, Thiès, and 
Ziguinchor), size (small: 5–19; medium: 20–99; and large: 100+ employees), and sector 
(agriculture, food processing, wearing apparel, other manufacturing, retail and wholesale, 
land transport, finance, health, and other services). The survey was implemented face to 
face using computer-assisted personal interviews. The findings, based on the 2017–18 
Research IcT Africa data on micro enterprises, are reported in the sixth subsection of 
chapter 2.

11. ERP refers to Enterprise Resource Planning, a category of business management soft-
ware—typically a suite of integrated applications—that an organization can use to collect, 
store, manage, and interpret data from many business activities.

12. cirera et al. (2020) provide a detailed description of all technologies associated with each 
GBf.

13. for each business function, measures have been developed for the extensive and the inten-
sive margins of technology adoption. for the extensive margin, the firm indicates if each 
technology is being used to perform a specified business function or not (yes or no ques-
tion). In case a firm indicates that it uses more than one technology to perform a specific 
business function, the firm indicates which technology is the most frequently used to 
 perform that task (intensive margin). The variation between the extensive and the  intensive 
margin of adoption at the firm level determines how heterogeneous the adoption of 
 technologies is across business functions within a firm.

14. The technology index, developed by cirera et al. (2020), summarizes the main indicators 
of the fAT survey by business function.

15. for the extensive margin, which combines more than one technology, we consider the 
 relationships between the technologies in the functions covered in the fAT survey through 
four different structures. These structures together describe the relationship between 
 complementarity and substitutability, which are taken into consideration with the index. 

16. The fourth industrial revolution, or Industry 4.0, is characterized by the adoption of 
cyber-physical systems such as robotics and drones, 3D printing, artificial intelligence (AI), 
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machine learning, and the internet of things across all sectors of the economy. It is  reshaping 
both the way in which and where manufacturing is done.

17. Input testing refers to the process used for selecting and testing the quality of inputs for 
processed food.

18. The “extensive margin” answers the question of whether an enterprise makes any use at all 
of a particular technology, while the “intensive margin” answers the question of whether a 
specific technology is the most frequently used for any particular business function. 

19. Industry 4.0 is a term widely used to refer to a group of advanced technologies with a high 
level of autonomy, such as artificial AI, robots, 3D printers, and cloud computing. 

20. cirera et al. (2020) provide detailed results and estimates of the association between tech-
nology adoption and productivity at the subnational level.

21. Results are based on cirera et al. (2021), controlling for sector and region fixed effects, size, 
and informality. Technology adoption is strongly and positively associated with size and 
negatively associated with informality.

22. Results are based on linear regressions to analyze the statistical association between the 
level of technology adoption and observed obstacles, while controlling for the size of the 
firms, formality, sector, and region (cirera et al. 2021).

23. lack of information refers to issues related to the availability of technologies that could be 
suitable for the firm, while lack of knowledge refers to issues regarding how to acquire the 
technology.

24. Atkin et al. (2017) suggest buyers can be an important source of information for technology 
adoption.

25. This section draws on Atiyas and Dutz (2021). 
26. The RIA After Access Business Survey was administered in 2017–18 in Ghana, Nigeria, and 

Senegal in western SSA; Kenya, Rwanda, Tanzania, and uganda in eastern SSA; and 
Mozambique and South Africa in southern SSA. See table c.1 in appendix c for summary 
statistics comparing fAT and RIA data on enterprises for Senegal.

27. This definition of informality—namely, not complying with relevant laws and regulations—
is also the definition used by ulyssea (2020) in his review of the literature on informality, 
its causes, and its consequences for development. He further distinguishes between these 
firms, which he defines as informal on the extensive margin, and formal firms that hire 
informal workers (without a formal labor contract), which he defines as informal on the 
intensive margin.

28. out of 517 firms, 25 use inventory control software and 33 use accounting software, versus 
83 businesses that use a smartphone.

29. The annual national poverty line per person according to the 2018–19 household survey is 
set at cfAf 333,440.5, while the extreme poverty line is set at cfAf 186,869. converted to 
monthly levels, the respective moderate and extreme poverty lines are cfAf 27,787 and 
cfAf 15,572. Because the RIA survey was implemented in fall 2018, no deflation or  inflation 
of these latest poverty lines by the annual cPI is required.

30. Standardized accounting records are kept by 2.9 percent of establishments; 8.8 percent 
have a NINEA number (tax ID); 2.5 percent are registered at IPRES (Senegal’s 
 retirement  benefit institution); 2.3 percent are registered at cSS (social security fund); and 
12.7 percent have a Registre de commerce number (trade registry).

31. Based on latest year available for the world Bank Enterprise Survey.
32. for more details, see cruz, Torres, and Tran (2020).
33. cruz, Torres, and Tran (2020) use firm-level census data that identify entrepreneurship 

ecosystems and their potential by combining firm diversity and quality metrics that are 
geographically concentrated.

34. following felkner and Townsend (2011), the measure of statistical significance is 
Moran’s I.A subsector in the algorithm is a 4-digit NAEMA (Nomenclature d’activités des 
états membres d’AfRISTAT, observatoire Économique et Statistique d’Afrique 
Subsaharienne) subsector. 

35. for more details about the methodology, which is built on felkner and Townsend 2011, see 
cruz, Torres, and Tran 2020.

36. The tourism value chain includes food preparation services (NAEMA 55), accommodation 
(NAEMA 56), travel agencies (NAEMA 79), air transportation (NAEMA 51), entertainment 
activities (NAEMA 90), gambling (NAEMA 92), and recreation activities (NAEMA 93).

37. These procedures align with three key principles for designing effective productivity sup-
port policies and institutions emphasized by Dutz (2018): (a) greater transparency in policy 
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design and priority-setting, identifying the market failures that policies seek to address and 
minimizing the risks of government failures; (b) greater monitoring and contestability of 
policies based on rigorous evidence of impact; and (c) effective coordination, both within 
and between government departments, and between government and business.

38. See Deutschmann, Bernard, and Yameogo (2020) for the effect of a new contracting 
arrangement in the Senegal groundnut value chain. In partnership with two farming 
 cooperatives in the groundnut basin, they randomly offered micro smallholder farmers 
across 40 villages a contract providing a bundle of credit to purchase a quality-improving 
technology (bio-control product Aflasafe SN-01, a new crop treatment to prevent aflatoxin 
from developing on crops that received regulatory approval and was launched for commer-
cial sale in 2019), training on how to use the technology, and market access (in the form of 
a guaranteed price premium conditional on quality certification). The average treatment 
effect was 79 percentage points (uptake was 89 percent in villages where farmers received 
the contract offer relative to 10 percent in control villages). farmers in high-risk areas were 
49 percent more likely to comply with the strictest international standards. And treatment 
farmers increased total output sales to the cooperative by about 65 percent. See Deutschmann 
et al. (2019) for a related study on the impact of bundling of skills and  technology (training 
on improved farming practices), financing (input loans), and crop insurance by the one 
Acre fund’s program for smallholder farmers in Kenya. Relaxing these multiple  productivity 
constraints simultaneously caused statistically and economically significant increases in 
maize production by 24 percent and profits by 16 percent. 

39. See Ghezzi (2017), who emphasizes three main prerequisites for a successful ME: (a) a 
private sector capable and interested in problem solving; (b) a public sector willing to par-
ticipate and able to deliver; and (c) some convener very high up in government capable of 
inducing cooperation among the different stakeholders, resolving disputes, enacting regu-
lations, and allocating budget.

40. See Sabel and Jordan (2015) for a detailed examination of the Performance Management 
and Delivery unit (PEMANDu), an institutional innovation for making, monitoring, and 
revising ambitious plans for reform involving coordination between public and private 
actors and among government entities. Goals are translated into key performance indica-
tors (KPIs). Progress is monitored in a regular cycle of meetings across departments, agen-
cies, and (at times) entities from the private sector or civil society. This monitoring reveals 
coordination problems or flaws in the initial goals, diagnoses their causes, and focuses 
efforts on solutions. If participants hoard information or reach a deadlock, disputes are 
“bumped up” to successively higher review bodies. If the deadlock continues, control of the 
situation passes to superior authorities, with results that may well make all participants 
worse off. This inflicts what the authors call a “penalty default” and incentivizes the 
 avoidance of deadlocks.

41. for evidence of the effects on improving managerial capabilities and the organization of 
the firm, see Atkin et al. 2017; Bloom et al. 2013, 2018; Bruhn, Karlan, and Schoar 2018; 
cruz, Bussolo, and Iacovone 2018; and Iacovone, Maloney, and McKenzie 2019.

42. According to ulyssea (2020), the results available in the literature indicate that lowering 
the costs of formality is not an effective policy to reduce informality. See also floridi et al. 
(2020) for a meta-analysis of formalization interventions, concluding that there is some 
indication that policies increasing benefits are associated with increased formalization 
rates, but the evidence base is thin, suggesting that further piloting and experimenting are 
needed to achieve large-scale formalization of the informal economy. They argue that pol-
icy makers should focus on strengthening the existing links between the formal and infor-
mal economy. Ilo (2020) also includes support to informal enterprises to improve their 
productivity as one of its recommendations. It is an open question whether a more phased 
approach is preferable, to support informal firms to upgrade their productivity in exchange 
for formalization over time, or as a quid pro quo for formalization. one possible approach 
may be to offer significant benefits to informal firms by means of public support and better 
access to markets in exchange for immediate formalization, with the understanding that 
they will be shielded from any costs, including taxes and any attendant harassment or other 
burdens, for a transition period, such as for the first three years; this time could allow any 
possible regulatory problems associated with excessive licensing requirements as well as 
with harassment or corruption to be addressed.

43. further work is needed to understand why there are only a relatively small number of apps 
specifically designed to help low-skilled, low-income informal farmers and other micro 
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enterprises. Possible reasons are (a) insufficient demand (due to affordability, illiteracy, 
local language availability, lack of information and excessive perceived risk of adopting 
untried products, skill-related problems, or lack of pressure and expected benefits from 
markets constraining adoption and use of smartphones and apps that ride on these devices 
for productivity-enhancing purposes); (b) insufficient supply of skilled entrepreneurs able 
to address this market (or other supply-side barriers linked to digital ID and geo-location 
mapping to facilitate identification of potential users and their location, and mechanisms 
to aggregate dispersed individual demands); and (c) a combination of both demand- and 
supply-side factors. More work is needed to find out what the most appropriate public 
policy response should be to stimulate the development of this market, if any.

44. countries’ Gvc participation is defined as the share of Gvc exports in total international 
exports (world Bank 2019). Gvc exports include transactions in which a country’s exports 
embody value added that it previously imported from abroad (backward Gvc participa-
tion), as well as transactions in which a country’s exports are not fully absorbed in the 
importing country and instead are embodied in the importing country’s exports to third 
countries (forward Gvc participation).

45. Gvc participation at the firm level is defined as those that import and export (world Bank 
2019). following the fragmentation of production across the world, import and export 
activities have grown increasingly intertwined. Inputs are typically imported and incorpo-
rated in the production of final goods or transformed and exported to other countries, 
where they may further enter as intermediate inputs in exports to third countries.

46. See Ndiaye (2020) for a case study on EcobankPay.
47. unlike other countries, Senegal does not suffer from an excessive concentration of credit 

supply, with the three largest banks holding only 35 percent of the market share.
48. An important example of barriers is that because of inadequate regulation, banks and 

microfinance companies cannot participate in the e-wallets market. This, de facto, confers 
a monopoly to mobile operators.

49. capital markets play an almost insignificant role in the financing of large companies and 
the financing of projects. Similarly, unlike other countries in SSA, there are no crowdfund-
ing platforms in Senegal. factoring and leasing are also underdeveloped forms of 
financing.

50. The policy hackathon involved more than 50 actors of the ecosystem in situ, and more than 
200 contributors via chatbot. The law touches upon critical dimensions of start-ups’ life 
cycles such as entry, access to finance, access to public procurement, intellectual property 
rights protection, role of support structures, and so on.

51. on digital payment of taxes, the government has taken several measures aimed at reduc-
ing the tax burden on companies’ cashflow in the context of the covID crisis, including 
partial relief of tax debts, reimbursement of  vAT credits, postponement of payment 
deadlines, and so on. In addition, as part of the Yaatal program, the DGID is accelerating 
digitization of services, in particular through a new financial statement filing application 
scheduled to be launched in July, as well as the expansion of the eTax online filing and 
payment platform, the Mon Espace Perso app for individual and small taxpayers. New 
mobile filing and  payment platforms (mTax) are also in the pipeline. on credit informa-
tion and contract enforcement, the PREAc3 identifies actions that are aimed at strength-
ening credit information and securing its regulatory ecosystem. These include (a) the 
implementation of the  electronic collateral registry by operationalizing the RccM’s 
electronic directory of movable assets, (b) the operationalization of warehouse receipts, 
(c) the simplification and dematerialization of contract registration rules, and (d) the 
implementation of the  electronic land register and online procedures for real estate 
transactions.
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The FAT is organized in five modules:

• Module A—Collects general information about the characteristics of the 
establishment. 

• Module B—Covers the technologies used in eight generic business functions. 
• Module C—Covers the use of technologies for functions that are specific to 

each of 10 industry and services sectors. 
• Module D—Includes questions about the drivers and barriers for technology 

adoption. 
• Module E—Collects information on employment, balance sheet, and 

performance, which allows computation of labor productivity and other 
measures at the company level. 

The survey differentiates between general business functions that all firms con-
duct regardless of the sector where they operate (for example, businesses’ 
administration-related human resources and finance, production planning, 
sourcing and procurement, sales, method of payment) and sector-specific func-
tions/production processes that are relevant only for companies in a given sector 
(for example, food refrigeration in food processing, or sewing in apparel). 
Information about technologies used in the former is collected in module B, 
while information on sector-specific technologies is collected in module C. To 
design modules B and C, the survey draws upon the knowledge of experts in 
production and technology in various fields and sectors. 

A detailed description of the FAT survey and the technology adoption index 
are described by Cirera et al. (2021). Figure B.1 provides an example of the index 
in the extensive and intensive margins for one general business function (left) 
and one sector-specific function (right), following a vertical quality ladder. The 
example suggests that this firm performs administrative processes associated 
with human resources, financing, and accounting through handwritten pro-
cesses and computers with standard software, but the most frequently used 
method is handwritten processes. In this case, the extensive margin index is 2, 
while the intensive margin is 1. For storage, the firm uses the most basic technol-
ogy, and the index is 1 for both extensive and intensive margins.

APPENDIX B

Firm-Level Adoption of Technology 
Survey
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FIGURE B.1

Example of the technology index 

Source: Cirera et al. 2021.
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APPENDIX C

Summary Statistics of RIA and FAT 
Data on Enterprises

TABLE C.1 Firm characteristics—means (medians in parentheses)

SAMPLE SECTOR SHARES (%)
FIRM SIZE (FULL-TIME 

WORKERS) FIRM AGE (YEARS)

RIA-SEN RIA-SSA FAT RIA-SEN RIA-SSA FAT RIA-SEN RIA-SSA FAT

ALL FIRMS [total no. of 
firms]

[517] [3,889] [1,786] 1.3 (0) 0.7 (0) 29.0 (6) 8.0 (6) 10.1 (7) 16.9 (14)

Agriculture 13 10 11 0.7 (0) 0.8 (0) 39.2 (7) 8.4 (6) 12.9 (8) 20.5 (19)

Manufacturing 3 5 38 2.0 (1) 1.3 (0) 35.1 (7) 7.1 (5) 12.8 (9) 15.9 (14)

Trade (wholesale/retail) 57 63 21 0.8 (0) 0.5 (0) 19.1 (6) 7.9 (6) 9.7 (6) 16.8 (14)

Other services 27 22 30 2.6 (1) 1.1 (0) 24.3 (10) 8.5 (6) 10.5 (7) 17.1 (14)

MANAGER’S EDUCATION (YEARS) FIRMS WITH FEMALE OWNER (%) FIRMS WITH ELECTRICITY (%)

RIA-SEN RIA-SSA FAT RIA-SEN RIA-SSA FAT RIA-SEN RIA-SSA FAT

ALL FIRMS 4.8 (0) 7.4 (6) 10.7 (6) 35 51 28 64 54 82

Agriculture 5.2 (0) 7.1 (6) 8.1 (6) 56 50 43 34 28 35

Manufacturing 4.7 (6) 7.5 (6) 9.0 (6) 29 39 20 76 47 92

Trade 5.0 (0) 7.0 (6) 11.6 (9) 34 54 33 64 53 86

Other services 4.4 (0) 8.5 (6) 13.1 (16) 28 43 31 80 71 85

Source: Atiyas and Dutz 2021.
Note: The tables report totals, shares, and means based on unweighted data; medians are reported in parentheses. RIA covers the 
data from the RIA After Access Business Survey compiled by Research ICT Africa (RIA) in 2017–18. RIA-SSA covers the other eight SSA 
countries. FAT covers the 2019–20 Senegal Firm-Level Adoption of Technology survey. Brackets contain the total number of firms in 
each of the samples. Sample sector shares for RIA firms are based on a larger total number of responses, as firms are not asked their 
primary activity but rather separately whether they produce agricultural products or manufacturing products, whether they trade or 
sell goods, and whether they are providing another service (with a total of 603 responses for Senegal, 4,321 for non-Senegal SSA). 
Manager’s education is measured in years based on: “What is the highest level of education of the business manager?” The coding 
is as follows: “None” = 0, Primary = 6, “Secondary” = 13, “Tertiary: Diploma /Certificate” = 15, “Tertiary: Bachelor’s” = 16, “Tertiary: 
Master’s” = 19. Firms with electricity are based on a yes/no answer to “Do the business premises have electricity?” FAT = Firm-Level 
Adoption of Technology survey; RIA = Research ICT Africa; SEN = Senegal; SSA = Sub-Saharan Africa.
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APPENDIX D

Use of DTs by Micro Informal 
Enterprises
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TABLE D.1 Use of DTs by micro informal enterprises, by age and gender

ACCESS TECHNOLOGIES

EXTERNAL-TO-FIRM TRANSACTION INTERNAL-TO-FIRM

UPSTREAM AND DOWNSTREAM PRODUCTS FINANCE LABOR GOVERNMENT MANAGEMENT WORKERS

USE 
ANY 
MO-
BILE

USE 
SMART-
PHONE

USE 
COM-
PUTER

HAVE 
WEB-
SITE

LOOK 
FOR 
SUP-
PLIERS

PAY 
SUP-
PLIERS

UNDER-
STAND 
CUS-
TOMERS

USE 
E-COMMERCE

RECEIVE 
PAY-
MENTS

USE 
ONLINE 
BANK-
ING

RECRUIT 
WORKERS

INTERACT 
W/ GOVT.

PAY 
TAX-
ES

ACCOUNTING 
SOFTWARE

INVENTORY/
POINT-OF-
SALE 
SOFTWARE

PAY 
WORKERS

All firms 89.4 18.3 9.0 4.6 5.8 25.0 12.8 8.1 25.9 4.1 2.2 1.7 4.2 6.8 5.3 6.1

Youth 92.1 27.1 12.0 7.9 10.4 27.7 22.2 11.6 30.6 9.0 3.1 2.2 5.4 10.9 7.5 8.8

Older 88.6 14.1 7.9 3.2 3.9 23.8 8.2 6.7 22.9 1.9 1.3 1.5 3.8 5.0 4.4 5.1

Women 83.5 15.5 8.3 3.6 5.6 19.9 11.9 6.6 20.3 3.8 2.2 2.0 3.8 7.1 6.4 3.6

Men 92.6 19.8 9.4 5.1 5.9 28.7 13.3 8.9 29.0 4.2 2.2 1.6 4.5 6.6 4.7 7.5

Younger 
women

88 27.4 13.1 7.0 9.6 25.7 23.7 9.1 25.0 6.7 3.9 3.0 3.7 13.1 12.4 4.2

Older 
women

82.1 10.1 6.2 2.0 3.8 14.7 6.4 5.6 16.9 2.4 1.5 1.5 4.0 4.4 3.7 3.4

Younger 
men

94.4 26.9 11.4 8.3 10.9 28.8 21.4 13.0 33.8 10.3 2.6 1.7 6.4 9.6 4.6 11.4

Older 
men

91.9 16.2 8.7 3.8 3.9 28.5 9.1 7.3 26.0 1.6 1.2 1.5 3.7 5.4 4.8 5.9

Source: Atiyas and Dutz 2021.
Note: All responses are shares (%) of firms based on weighted data. Use any mobile is in response to “Does the business manager have a mobile?” irrespective of whether it is for private use, business use, or both. 
Smartphone users, Use s-phone, answered “yes” to “How does the business access the internet: Mobile broadband (3G/4G, wireless)?” Use computer is a nonzero response to “How many computers does your 
business have?” Have website is in response to “Does your business have a website?” Reported answers to “What do you use the internet for?” include Look for suppliers (online), Use e-commerce (selling products 
and services online), Use online banking, Recruit workers, and Interact with government. Reported answers to “Does the business use mobile money for . . .” include Pay Suppliers, Receive payments, Pay taxes, 
and Pay workers. Understand customers is an “agree” (as opposed to “not sure” or “disagree”) response to the question “Regarding the internet/social media use, it helps to understand our customers better.” The 
management-related questions are “Does your company use accounting software?” and “Does your company make use of inventory control/point of sale (POS) software?” (both asked in the computer section of 
the questionnaire).
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TABLE D.2 Productivity, profits, and exporting outcomes

LABOR PRODUCTIVITY TOTAL PROFITS
SHARE OF 

EXPORTERS

DT USERS NONUSERS DT USERS NONUSERS
DT 

USERS
NON-
USERS

Use smartphone 635,841 (178,750) 294,474 (90,000) 3,022,483 (421,000) 687,005 (135,000) 37.8 4.5

Look for suppliers 637,036 (195,000) 313,055 (85,000) 5,430,860 (550,000) 784,328 (130,000) 58 7.3

Pay suppliers 459,244 (135,000) 287,984 (73,500) 944,730 (240,000) 1,093,020 (100,000) 16 8.3

Understand customers 637,723 (195,000) 286,974 (82,500) 3,898,527 (475,000) 637,767 (120,000) 45.4 5.1

Use e-commerce 682,669 (295,000) 301,016 (82,500) 3,203,469 (550,000) 865,891 (125,000) 62.3 5.7

Receive payments 513,978 (140,000) 267,985 (74,000) 1,164,008 (320,000) 1,016,851 (100,000) 23.6 5.6

Use online banking 706,544 (446,875) 316,063 (87,500) 9,094,222 (1,270,000) 714,349 (130,000) 77.7 7.4

Recruit workers 596,660 (107,500) 325,914 (87,500) 13,402,555 (510,000) 772,722 (130,000) 73.7 8.8

Interact w government 762,341 (446,875) 324,496 (87,500) 17,467,115 (13,300,000) 770,351 (130,000) 93 8.9

Pay taxes 767,795 (290,000) 312,658 (85,000) 2,049,276 (565,000) 1,011,071 (130,000) 29.5 9.4

Accounting s/w 1,146,152 (896,500) 272,729 (85,000) 8,660,300 (5,855,000) 503,186 (126,000) 53 7.2

Inventory/POS 1,400,435 (1,407,407) 272,315 (85,000) 10,989,778 (6,900,000) 501,856 (126,000) 56.1 7.7

Pay workers 796,354 (193,000) 301,658 (85,000) 2,445,788 (380,000) 964, 478 (127,000) 40.7 8.3

Source: Atiyas and Dutz 2021.
Note: Labor productivity is as value added (total sales minus raw materials & intermediate inputs plus water & electricity used in production) divided by 
total number of full-time working people including owners. Profits are measured as value added minus salary and wages and water and electricity 
costs. Exporting reflects shares of firms that report having international customers. Labor productivity and profits are means of monthly values, in local 
currency (CFAF); medians are reported in parentheses. No use of smartphone represents use of 2G phones rather than no use of any mobile phone.
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TABLE D.3 More and better job outcomes

MORE JOBS: FIRM SIZE
BETTER JOBS: AVERAGE 
WAGES

BETTER JOBS: ENTREPRENEUR 
PROFITS

DT USERS NONUSERS DT USERS NONUSERS DT USERS NONUSERS

Use smartphone 4.7 (3) 2.4 (2) 107,545 
(30,000)

46,322 
(15,000)

2,343,481 
(361,000) 

657,806 
(130,000)

Look for suppliers 6 (3) 2.5 (2) 192,883 
(70,000) 

47,239 
(15,000) 

4,089,560 
(475,000) 

709,335 
(125,000)

Pay suppliers 3.4 (2) 2.5 (1) 84,635 
(30,000) 

50,643 
(11,667) 

879,218 
(219,000) 

915,578 
(98,500)

Understand 
customers 

5.6 (3) 2.3 (1) 131,351 
(33,333) 

43,865 
(30,000) 

2,935,845 
(400,000)

608,437 
(115,000)

Use e-commerce 4.4 (3) 2.6 (2) 165,870 
(38,750) 

47,182 
(15,000) 

2,042,990 
(475,000) 

806,191 
(119,000)

Receive payments 2.9 (3) 2.7 (1) 77,612 
(25,000)

53,140 
(12,500)

1,071,457 
(290,000)

848,392 
(90,000)

Use online banking 9.5 (3) 2.5 (2) 58,408 
(33,333)

61,815 
(15,000)

6,752,918 
(1,270,000)

658,496 
(126,000)

Recruit workers 14.6 (6) 2.5 (2) 27,693 
(33,333)

63,134 
(15,000)

9,420,440 
(510,000)

711,599 
(126,000)

Interact w 
government 

17.5 (21) 2.5 (2) 20,160 
(4,500)

62,911 
(16,667)

12,249,042 
(6,650,000)

709,515 
(126,000)

Pay taxes 2.5 (3) 2.8 (2) 32,753 
(20,000)

63,346 
(15,000)

1,695,832 
(510,000)

871,354 
(125,000)

Accounting s/w 8.1 (4) 2.7 (2) 130,028 
(16,667)

52,498 
(16,667)

6,840,849 
(1,783,000)

475,646 
(120,000)

Inventory/POS 8.7 (4) 2.4 (1) 158,572 
(20,000)

51,370 
(15,000)

8,694,908 
(6,650,000)

472,586 
(120,000)

Pay workers 7.1 (3) 2.5 (1) 60,213 
(50,000)

61,767 
(15,000)

2,283,909 
(275,000)

816,566 
(126,000)

Source: Atiyas and Dutz 2021.
Note: Firm size is the number of full-time employees plus owners. Average wages reflect salary & wages divided by 
full-time employees. Entrepreneur profits are measured as value added minus salary & wages divided by number of 
owners. Average wages and profits are means of monthly values, in local currency (CFAF); medians are reported in 
parentheses. No use of smartphone represents use of 2G phones rather than no use of any mobile phone.
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