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What COVID-19 Means for Digital
Infrastructure in Emerging Markets

By Davide Strusani and Georges V. Houngbonon

The COVID-19 pandemic shows that digital connectivity is critical to societal resilience and business
continuity in times of crisis. For digital infrastructure providers in emerging markets, higher demand

for connectivity may be counterbalanced by a series of negative shocks. These could affect broadband
operators and smaller companies, leading to less competition, limited availability of open-access
broadband infrastructure, and reduced technological innovation. However, the perceived value of
digital connectivity is likely to rise, creating opportunities to implement policy reforms to accelerate the
rollout of 4G and s5G. Digital infrastructure companies, however, may accelerate their migration toward
diversified business models. Against a background of funding withdrawal from emerging markets,
financing for smaller or independent companies in the poorest economies may require substantial
support from development finance institutions to preserve competition, improve resilience, and promote
digital inclusion for the poorest.

This note discusses the potential implications of the societal resilience and business continuity—these
COVID-19 crisis for private sector investors in the digital are founded on a robust and well-functioning digital
infrastructure sector, with a focus on emerging markets. infrastructure.

Digital infrastructure—the physical infrastructure of
connectivity—consists of undersea, underground, and
above-ground cables; tower sites, data centers, and satellites;
the invisible spectrum used for wireless communication;
and the variety of equipment that interconnects the world
through the Internet.

* For digital infrastructure providers in emerging markets,
rising demand for connectivity may be partly offset by
negative demand and supply shocks caused by income
loss among individuals and businesses as well as
disruptions to digital infrastructure supply chains.

* The broadband sector is likely to be more exposed than
Key findings the data hosting sector (such as data centers or Cloud
services) due to differences in levels of maturity and
more complex supply chains. Integrated companies,
that is, those that control two or more segments of the

e The COVID-19 crisis underscores the critical nature of
digital connectivity and digital services in supporting
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digital infrastructure value chain, are likely to be better
positioned to weather supply shocks than specialized
independent companies.

* Specialized companies and smaller but fast-growing
broadband network operators may face survival
challenges, leading to more concentrated and therefore
less competitive markets, limited availability of open-
access broadband infrastructure, or less technological
innovation. This creates concerns that rural and gender
connectivity gaps may widen further in emerging
markets—and may slow expansion of 4G and 5G
networks.

* On the other hand, the perceived value of connectivity
is likely to increase—consumers may consider it an even
greater necessity (or even a right). As a result, public
policy could accelerate universal digital connectivity and
services, and governments could implement regulatory
changes to align connectivity with electricity or water
utilities. This could present opportunities to implement
policy reforms to accelerate the rollout of 4G and 5G.

 Digital infrastructure companies can accelerate their
migration to diversified business models by monetizing
digital data or venturing into new areas such as digital
payments, digital content, and Cloud services.

* Against a background of funding withdrawal from
emerging markets, the digital infrastructure industry
may fare better than others in attracting funding, given
expectations of increased demand in the medium-
to long-term. However, financing for smaller or
independent companies in the poorest economies, or
innovative products and technologies, may require
substantial support from development finance
institutions (DFIs). Such support would be critical to
preserve competition, improve resilience, and promote
digital inclusion for the poorest.

The COVID-19 Crisis is Increasing the Importance
of Digital Connectivity

Digital connectivity has become critical to societal
resilience and business continuity. The crisis and the
social distancing measures taken in reaction to it—stay-
at-home orders in particular—have made it clear that
quality Internet and telephony access are necessary to
maintaining social interactions and enabling the continuity
of government and the private sector. Individuals have
been able to work, attend classes, get medical advice from
home, order food and goods, and connect with family
and friends via the Internet. Governments have relied on
digital connectivity to deliver critical public services such
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as healthcare and social transfers, as well as important
information such as health alerts. Digital connectivity

is supporting the enforcement of mitigation measures

via contact tracing, and is critical to research and the
development of cures or vaccines via information pooling
on Internet platforms.!

As a result, many markets are seeing increased use of digital
infrastructure compared to pre-crisis levels.? The magnitude
of this increase varies significantly from one country to
another, and most existing evidence so far pertains to high-
and middle-income countries.? For instance, Vodafone
reports increased European usage—135 percent for mobile
Internet and 44 percent for fixed broadband. In Ghana,
MTN reports an increase in traffic of 15 percent to 20
percent.* This increased usage mainly reflects higher use of
videoconferencing, uploading of data into the Cloud, and
video-gaming. In the United States, T-Mobile reported a

77 percent increase in multimedia messages (MMS) and a
45 percent increase in video game traffic. Google Meet’s
day-over-day growth surpassed 60 percent. The maximum
number of daily meeting participants on Zoom, the
videoconferencing app, increased from 10 million at the end
of December 2019 to 200 million by the end of March 2020.
This often translates into lower-quality Internet access.
Ookla, which measures Internet performance, reported

a significant but temporary decline in download speeds

and an increase in network latency in China, especially in
Hubei, during the lockdown.’ In Europe, Netflix adjusted
video quality from high to standard definition to cope with
network traffic load.®

There is still limited evidence about the impact of COVID-19
on digital infrastructure in emerging markets (Table 3

on page 6). Levels of digital infrastructure in emerging
markets vary greatly, with large gaps persisting especially

in low-income countries (LICs), which are characterized by
low levels of Internet penetration, low digital usage, large
gaps in coverage between urban and rural areas, and high
affordability barriers, especially for mobile Internet.

Most COVID-19 analysis to date focuses on government
interventions or specific digital infrastructure subsectors.
For instance, GSMA Intelligence analyzes the usage and
resilience of mobile networks as well as implications for
mobile operators and regulators.” TowerXchange provides
experts views of the implications for tower companies,®
while Telegeography highlights the impact on broadband
network operators, including submarine cable operators.’
GlobalData analyzes the impact on digital infrastructure
subsectors, especially Cloud services providers.!® However,
these industry analyses have not yet covered emerging
markets, differences between short- and medium-run
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effects, or the business models of companies. While the
health and economic consequences in emerging markets

are still unfolding at the moment,!! anticipating the impact
on the digital infrastructure subsector will enable private
sector participants—especially digital infrastructure
operators, regulators, commercial investors—and DFIs such
as IFC to take immediate action and plan interventions

for the post-COVID-19 era. Economic analysis can offer a
framework for anticipating such impacts.

A Review of Demand and Supply Shocks Induced
by the COVID-19 on Digital Infrastructure

For digital infrastructure companies, the COVID-19 crisis
is primarily a positive demand shock (Table 1). Changes

in consumer behavior as a result of social distancing
measures and increased demand for healthcare services

are typically short-term demand shocks, featuring higher
demand for data-intensive services like videoconferencing,
video calls, live streaming, and file uploading. These shocks
are expected to be temporary—occurring at the peak of
the outbreak, as suggested by observed usage patterns in
China, Italy, and Spain. However, there is a possibility that
these shocks will remain in the longer term. For example,
the outbreak could lead to a permanent shift in consumer
behavior—individuals may upgrade their broadband
speeds, subscribe to online news and entertainment plans,
and participate in more online shopping and schooling/
tutoring. And businesses may gradually virtualize

critical operations to enable home-based working and
strengthen business continuity plans in anticipation of
similar outbreaks in the future.!> While these are positive
demand shocks, digital infrastructure companies may

Demand for digital connectivity and services

also experience negative demand shocks in the short-
to-medium-term as a result of adverse macroeconomic
outcomes such as higher unemployment, lower disposable
incomes, and lower business demand, especially from small
and medium businesses (SMEs)."?

The COVID-19 crisis is also likely to generate a number of
supply shocks for digital infrastructure companies. Most

of these shocks are expected to occur in the short term

as a result of supply chain disruptions and organizational
changes (Table 1). Social distancing measures in major
manufacturing countries like China have led to the closure
of factories and delays in shipments of critical IT equipment,
resulting in higher costs of inputs and delays in investment
projects.’* For instance, while submarine cables are critical
for delivering high-speed Internet access, telecommunications
research firm Telegeography reports at least one supplier
closing two factories to comply with quarantine in March.'
Submarine cable maintenance companies are particularly at
risk as they cruise across oceans in an environment where
social distancing is difficult to enforce. Also, many digital
infrastructure companies have resorted to home-based
work, generating higher operating expenditures as they
invest in additional, quality teleconferencing as well as data
hosting services, shifting from office-centric to home-centric
organizations. These negative short-term supply shocks may
be compounded with long-term shocks due to the potential
exit of critical suppliers or distributors post-crisis because of
increased financial distress.

A further positive shock may come from the consideration
that the value of digital connectivity may experience an
upward shift as a result of the COVID-19 crisis. It is likely

Supply of digital connectivity and services

Short-term

Change in consumer usage patterns, including new

Disruption in the digital infrastructure supply chain,

(during lockdown)

data-intensive applications for individuals (such as video
conferencing or streaming) and organizational change
from business (including Cloud storage and computing,
home-based work)

resulting in a higher cost of inputs (such as IT equipment
and energy) and delays in investment projects

Organizational changes stemming from social
distancing of workers, resulting in higher costs of
operations

Long-term
(after lockdown)

A shift in consumer behavior, including permanent
change in usage patterns for individuals and increased
virtualization of business operations—both public and
private—to strengthen resilience

Income loss resulting from unemployment and the exit
of private sector businesses

Exit of critical suppliers and distributors resulting from
financial distress

TABLE 1 Potential Demand and Supply Shocks of COVID-19 on Digital Infrastructure

Source: IFC.
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Emerging markets vs.

high-income countries

Broadband vs.
data-hosting sector

Integrated vs. specialized/
independent companies

Demand shocks (positive) -

Demand shocks (negative) +

Supply shocks (negative) +

Upward shift in the value
of digital connectivity

TABLE 2 Relative Magnitude of COVID-19 shocks on Digital Infrastructure

Source: IFC.

Note: Large (+), small (=), or limited (=) magnitude of shock. Emerging markets include middle- and low-income countries. The data hosting sector includes
data center colocation and cloud service providers. Integrated companies control two or more segments of the digital infrastructure value chain. For
instance, a mobile network operator controls both the last mile connectivity segment, towers, and wholesale broadband networks. Specialized companies
focus on a specific segment of the value chain, such as a tower company or an independent data center operator.

that governments and consumers will consider connectivity a
necessity, and may even begin to identify Internet access as a
basic human right. Prior to COVID-19, digital connectivity
was often viewed as a “good to have,” a second-order priority
compared to other infrastructure. The COVID-19 crisis may
induce an upward shift in the value of connectivity, one that
is likely to affect consumer demand as well as public policies,
particularly toward digital inclusion for the poorest.

The magnitude of these shocks will vary significantly

across countries according to their income levels, across
digital infrastructure sub-sectors, and across companies—
depending on their business model before the crisis (Table 2).

High-income countries (HICs) are likely to face bigger
demand shocks and smaller supply shocks than emerging
markets. Increased usage of digital connectivity is expected
to be larger in HICs than emerging markets due to
differences in network technologies, levels of economic
development, and the development stage of their digital
economies. HICs have a larger capacity and more robust
networks than emerging markets to support a surge in
Internet traffic due to higher access to fixed network
technologies (copper, fiber optic, and TV cables).!® The
capacity of mobile networks, which are the dominant
broadband access technology in emerging markets, is
shared among users and is therefore more sensitive to surges
in demand. The informal sector accounts for a larger share
of economic activity in emerging markets—86 percent of
workers in Africa and 68 percent in Asia-Pacific, according
to the International Labour Organization (ILO)—limiting
the enforcement of social distancing (especially stay-at-
home orders).”” As a result, the increase in network traffic is
expected to be more limited in emerging markets.

This publication may be reused for noncommercial purposes if the source is cited as IFC, a member of the World Bank Group.

In middle-income countries, where social distancing can be
more effectively enforced, nascent digital ecosystems and
lower levels of digital skills (especially in lower-middle-
income countries) could prevent a significant increase in
Internet usage at levels comparable to those observed in
high-income countries. Emerging markets may, however,
experience larger supply shocks due to less integration into
global value chains and limited opportunities for local
manufacturing to substitute exports. Emerging markets
could also gain from an increase in the value of digital
connectivity as they tended to prioritize other utilities
before the COVID-19 crisis struck.

The broadband sector, including submarine cable and
satellite operators, fixed broadband operators, tower
companies, and mobile network operators, is likely to be
more exposed than the data hosting sector (for example,
data centers and Cloud facilities) to the COVID-19 crisis
due to different levels of maturity and more complex supply
chains. The data hosting sector is more nascent than the
broadband sector and, as such, is expected to benefit

more from the increased usage of digital connectivity and
services—beyond higher Internet traffic. Retail broadband
operators—mobile network operators (MNOs) and Internet
service providers (ISPs)—typically offer a flat tariff for
generous data packages and minimum quality, limiting their
ability to benefit from increased data usage. Yet, they may
need to incur higher operating expenditures to maintain
their networks during traditional off-peak hours, and higher
capital expenditures to maintain network quality, thereby
potentially experiencing larger supply shocks.

Integrated companies, such as those that control two or
more segments of the digital infrastructure value chain,
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are likely to be better positioned to weather the supply
shocks than specialized independent companies such as
retail operators (for example, ISP, MNOs, and mobile
virtual network operators) and retail data center operators.
Integrated network operators can internalize costs resulting
from the upstream segment of their value chains. For
instance, integrated broadband operators would not have
to purchase additional wholesale transmission capacity
(national or international) or access network capacity

from wholesalers to maintain the quality of connectivity
delivered to end users. Likewise, integrated Cloud services
providers with their own data centers may be better
positioned to respond to increased demand for data hosting
services than specialized Cloud services providers.

Digital Infrastructure in Emerging Markets:
Summary of Risks and Opportunities

Based on a review of the shocks discussed above, the
following risks and opportunities may arise in the digital
infrastructure sector.

Risk 1: The COVID-19 crisis could widen the gap in
digital connectivity between and within emerging markets
as quality degrades further and affordability worsens in
the most challenging markets

In the short run, emerging markets, which mainly rely

on mobile networks for connectivity, could experience a
decline in broadband quality—with lower speeds and higher
latency—Dbecause of the substantial increases in demand for
digital connectivity. Such a decline in quality could be greater
in nascent digital economies, landlocked or island countries,
as well as in rural areas and for women. These impacts

could be worsened by negative supply shocks resulting

from disruptions in digital infrastructure supply chains

and organizational changes in broadband infrastructure
companies. The higher cost of inputs such as I'T equipment
and delays in investment projects could limit the ability

of broadband operators to respond to increased demand.
Likewise, the social distancing of digital connectivity workers
could also limit response to increased usage.

In the medium run, consumers in emerging markets,
including individuals and businesses, may suffer from the
lower affordability of digital connectivity resulting from
income losses (due to a potential rise in unemployment

or underemployment, and poor business performance)—
especially in sectors such as hospitality, travel, and

offline entertainment. This impact would be larger for
workers and businesses that are more exposed to the
macroeconomic effects of the outbreak. As a result of lower
affordability, access to the new generation of broadband
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technologies (fiber or 5G for businesses and 3G/4G for
individuals) may be limited, as the return on investment
could be lower than it was before the crisis.

Access to and usage of data hosting services in emerging
markets may not be affected negatively in the short run as
Cloud services providers can rely on data centers outside
their local markets.

Risk 2: The digital infrastructure sector could become less
competitive, with potential concerns about its resilience
and inclusiveness due to negative supply shocks on
specialized/independent operators

Negative supply shocks such as disruptions to digital
infrastructure supply chains and organizational changes,
as well as the exit of critical suppliers, could result in the
limited growth of specialized companies, the potential exit
of smaller but fast-growing broadband network operators,
or the suspension of wholesale data center projects.

This may lead to more concentrated markets, limited
availability of open-access broadband infrastructure, or
less technological innovation (for example fiber networks).
Digital infrastructure companies with lower margins,
typically new entrants or players in contestable markets,
are likely to be affected by short-term demand shocks,
potentially weakening market competitiveness.

Less-competitive digital connectivity markets and reduced
affordability could result in fewer incentives to invest,
thereby limiting the resilience of digital infrastructure—
especially in markets that mainly rely on mobile networks.
Also, the exit of smaller network operators or Cloud
service providers from some emerging markets resulting
from negative supply shocks could limit access to digital
connectivity for low-income individuals and micro, small,
and medium businesses (MSME:s).

Risk 3: Reduced access to finance for digital infrastructure
companies

Against the background of a general reduction in funding

to emerging markets following the COVID-19 crisis,

the negative medium-run impact on demand for digital
connectivity, compounded with the greater fragility of
specialized/independent broadband operators, may make
them less attractive to commercial investors. This risk may

be exacerbated by increased country risks for low-income
countries. A lack of financing may also delay investment in
4G/5G in emerging markets, which in turn could slow the
expansion of the digital economy. However, the increased value
of connectivity and the robustness of certain sector segments
(such as incumbent operators, integrated companies, and data
hosting facilities) may buck the negative financing trend.
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Opportunity 1: The value of digital infrastructure
increases and connectivity is seen as a necessity or a right

The upward shift in the value of digital connectivity may
drive increased demand for connectivity. High-income
consumers would be willing to pay more for digital
connectivity, potentially limiting the decline in average
revenue per user observed in most emerging markets.

The long-term shift in consumer behavior toward more
resilient technologies could support higher demand for
Cloud computing and therefore for data center capacity.
As businesses, both public and private, increase the use

of online services in their operations, emerging markets
could experience a surge in data center capacity. Long-term
financing may support this change—although with the risk
of large incumbents benefitting the most. If Internet access
is perceived as a right, the digital sector may experience

an increase in public subsidies to support more aggressive
universal access policies, with an emphasis on the
underserved, including women.

Opportunity 2: Digital infrastructure companies migrate
toward diversified business models

Demand and supply shocks from COVID-19 may drive
broadband operators to monetize revenue upside from digital
payments, digital content, and digital data (for example, credit
scoring, human mobility tracking, targeting of social policies).
Cloud services providers could integrate with data center

providers and monetize digital data (for example, smart cities,
or smart-grid applications using artificial intelligence).

Opportunity 3: Public policies become more supportive of
investment in digital infrastructure and more pro-digital

Governments may accelerate policies for connectivity,

and the sector may become a policy priority. Accelerated
policies may result in direct public interventions in the
rollout of digital infrastructure, especially at the wholesale
level and in hard-to-reach areas.

Changes that could lead to increased investment
opportunities may include: (a) fast-track availability of radio
spectrum (like in South Africa),'® (b) policies supportive

of infrastructure sharing, (c) reductions in sector-specific
taxation on digital infrastructure companies and equipment,
which are often seen as “cash-cows” by governments, (d)
implementation of asymmetric regulations to support smaller
operators, and (e) promotion of flexible data sovereignty law
to enable offshore data hosting for certain sectors. Fiscal
pressure from COVID-19 and lower oil prices may also drive
some countries to embrace sector reform.

Opportunity 4: Development finance bas an opportunity
to step up financing for an industry with strong, long-
term potential but also requirements for substantial
upgrades and innovation in emerging markets—including
support for 5G technologies that could increase resilience
across multiple sectors

Analyst

Main focus

GMSA

MNOs & Regulators

TowerXchange

Tower companies

Telegeography

Broadband network
operators

GlobalData

Data storage & Cloud*

Regional focus

Global

Global (U.S. at present)

Global

Global

Key challenges

e Churn down, usage up

* Increasing
requirements for
network resilience

e Delays in network
rollout

Broadly resilient—
similar to the 2008
financial crisis: critical
infrastructure, consume
a fairly modest share of
carrier Opex, and long-
term contracts

Increased data traffic
along the broadband
value chain, including
submarine cables

Depends on verticals:

¢ Decline in demand
due to delays in key IT
projects

¢ Surge in demand
for Cloud and edge

GSMA

¢ A potential slowdown computing
in consumer 5G
adoption
Sources GSMAi (a), GSMA. (b), TowerXchange Telegeography GlobalData

TABLE 3 COVID-19 Impacts on Digital Infrastructure—Summary of External Analyst Reports
* The focus of the GlobalData report is beyond the data storage and cloud.
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Immediate actions may include the provision of working
capital or equity investment, especially for independent
operators, in broadband sectors in the most challenging
emerging markets. Such actions could help soften the
shocks and preserve the competitiveness of the digital
sector. Financing support could enhance market
competitiveness as operators in need will be those that are
ensuring market contestability.

Medium- to long-term plans could seek to strengthen
resilience and inclusiveness of the digital infrastructure
sector by supporting investment in redundant digital
infrastructure and enabling expansion of Cloud services
providers and broadband operators in hard-to-reach areas.
More public-private partnership (PPP) projects could
require financing as a result of increased government
interventions in the digital sector.
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