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Since 2020, the stringent distancing measures put in place
around the world in response to the spread of the COVID virus
have highlighted the vital importance of digital technologies
for maintaining economic exchanges and social interactions.
As a result, increased digitalization’ may have softened the
deleterious impact of containment measures on economic
activity and human capital in both developed and developing
countries (Guillaumont, 2020; Ma et al, 2021, Chiou and Tucker,
2020). By reducing transaction costs and informational
asymmetries (Aker, 2017; Goldfarb and Tucker, 2019), digital
technologies are expected to boost firms’ organizational
and production capacities, to improve goods, services and
financial markets functioning, to correct government failures,
and therefore, to help them coping with the COVID crisis.
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/... Many companies have responded
to containment and distancing measures by
adopting new organisational methods based on
digital technologies (remote work, online sales,
and home delivery). Several studies have shown
that the use of digital tools has helped main-
tain economic activity during the crisis (e.g.,
Bloom et al,, 2021; Fairlie & Fossen, 2021: Doerr
etal, 2021). Nevertheless, these researches focus
primarily on a few rich countries — mostly the
U.S. — in which most businesses have access to
fast Internet and make extensive use of these
tools. In contrast, few studies have analysed the
role of ICTs in business resilience from a more
global perspective. Studies on large samples of
countries, including developing countries (Ape-
do-Amah et al., 2021; Davies et al., 2021; Saka
et al., 2021), have shown that the current crisis
has encouraged the use of digital solutions,
but without assessing their effect on business
performance.

Using the World Bank COVID-19 Impact Fol-
low-up Surveys, we investigate the role of digi-
talization in the capacity of firms to absorb the
COVID crisis, based on a sample of 31,387 firms
from 39 developing and developed economies.
In particular, we question whether firms having
access to and using the internet before the crisis
were more resilient to the shock. Distinguishing
between access to internet - proxied by 4G cov-

erage in firm's location — and usage of internet
services — proxied by website adoption by the
firm — is key since the former is a necessary but
insufficient condition for internet usage if the
firm has not the capacity to absorb digital tech-
nologies (Paunov and Rollo, 2015, 2016). In ad-
dition, the implementation of, and compliance
with, COVID policies the analysis may have been
stronger in better connected places (Chiou and
Tucker, 2020), which adds complexity and justi-
fies analysing separately these two dimensions
of the digitalization-COVID nexus.

Therefore, our analysis aims to better un-
derstand the channels through which digitali-
zation prior to the crisis may have played a role
in business performance during the crisis. On
the one hand, better connected companies can
more easily implement adaptation strategies
that have required the use of digital tools such
as online sales or remote work. On the other
hand, in situations of movement restrictions,
the digital link has facilitated access to addi-
tional resources, whether they be bank loans or
public support (Saka et al., 2021). However, the
relation may be tricky, considering that the cri-
sis severity could be higher in digitalized plac-
es, where containment policies and behaviours
are probably stricter and virus circulation more
important. Our analysis therefore considers this
dimension, too (Figure 1).

Figure 1: Digitalization, COVID-19 crisis severity, and digital resilience
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» Main findings

First, our results stress that companies using
website before the health crisis were more in-
clined than other firms to adopt digital coping
strategies (Figure 2). The positive role of ICT use
was emphasized through the adoption of the
following coping strategies: (i) innovation, (ii)
home-delivery services, (iii) online sales, and (iv)
remote work. Results indicate that firm usage
of website before the pandemic increases the
likelihood to adopt three coping strategies out
of four, directly relying on a digital link, namely
home-delivery service, online sales and remote
work. The effect of 4G coverage is less clear-cut
and less marked. A better connectivity only im-
proves the likelihood to adopt remote work but
has a negative effect on online sales (and no ef-
fect on home-delivery and innovation).

Regressing indicators of firm performance dur-
ing the crisis over digital coping strategies, while
controlling for firm's access and usage of inter-
net, a large set of controls and fixed effects (Ta-
ble 1), we find that the adoption of home-deliv-
ery services and remote work has been efficient
to limit degradation of firm performance during
the COVID-19. Online sales have only allowed
firms to maintain firm sales but have a limited
effect on other outcomes. Finally, we stress that
adoption of innovation does not play a role to
limit the negative impact of the COVID-19 shock
on business operations, possibly due to a time
lag between the short-term consequences of
the crisis and the medium-term benefits of in-
novation policy.

Figure 2: Internet and adoption of coping strategies, OLS estimates
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The figure represents the marginal effect of the internet usage (website) and internet access (4G) on the adoption of new products or
process (innovation), delivery, online sales or remote work. The estimated model (OLS) includes firm-, region-, and country-week-level
control variables (including indexes of COVID policies’ intensity from the Oxford COVID-19 Government Response Tracker), as well as
country and week fixed effects. Bars display robust confidence intervals at 5%. We display results of models considering an increase of
internet usage from o (no usage) to 1 (usage) and an increase of 10% of 4G connectivity, relative to average adoption of each strategy.

Reading: Having a website increased adoption of delivery by 13%.




Table 1: Coping strategy, internet and firm performance, OLS estimations

1 2 3 4 5 6 7 8
Dep. Var: Survival Sales Workers Hours
Internet
Use 0415 0291 1.180%* 0.862 0.526 0425 0.565 0.688
(103) (©73) (222) (1.63) (1.05) (085) (0.78) (0.94)
Access -5482%%% -5456"** 8692 -8.649%* -1.528 1756 -8.620* -8277%%
(394) (392) (-5.09) (5.07) (1.01) (1.16) (348) (3:34)
Coping
strategy
Innovation 0411 -3459%%* -0915%* -6.508%**
¢1.13) (724) (1.98) (092)
Delivery 1437 264717 0392 -0883
(3.05) (437) (067) (-1.09)
Online 0512 1.384** -0357 0.109
sales
(1.16) (2.38) (-061) (0.14)
Remote 0206 1.787%%* 2.335%%* 0874
work
(085) (368) (502) (-128)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Country + Yes Yes Yes Yes Yes Yes Yes Yes
week FEs
Obs. 26720 26720 26492 26492 26105 26105 26599 26599

The table presents the role of coping strategies and internet measures on performance of firms. Six indicators of performances are con-
sidered: the probability to remain open (columns 1and 2), the sales evolution between the month before the survey and the same month
in 2019 (columns 3 and 4), the evolution of permanent workers (columns 5 and 6) and the likelihood to maintain the same level of worked
hours (columns 7 and 8). All indicators are built so that an increase indicates improved performance. The estimated model includes firm-,
region-, and country-week-level control variables (including indexes of COVID policies’ intensity from the Oxford COVID-19 Government
Response Tracker), as well as country fixed and week effects. Standard errors are corrected for heteroscedasticity (robust t-test reported
in parentheses). ¥, ** and *** signal significance at 10, 5, and 1%, respectively.

Second, our analysis suggests that firm’s digital
resilience is not explained by better access to
external public (government support) or pri-
vate (bank loan) financial resources through
digital technologies. The chances of obtaining
bank loans in times of social distancing can be
increased if firms can maintain communication
with their bank, even if the bank is not an online
bank (Saka et al., 2021). Internet indeed allows
information sharing, useful for the loan officer.
Similarly, the digitization of public services may

facilitate undertaking the steps required to ob-
tain public aid, if the firm is familiar with e-gov-
ernment systems. Our analysis first points that
internet access and usage has a positive effect
on access to private and public resources during
the COVID-19,(Figure 2) but this effect appears
to be negligible.
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Figure 3: Internet and adoption of coping strategies, OLS estimates
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The figure represents the marginal effect of the internet usage (website) and internet access (4G) on the access to bank loan or government
support. The estimated model includes firm-, region-, and country-week-level control variables (including indexes of COVID policies’ inten-
sity from the Oxford COVID-19 Government Response Tracker), as well as country and week fixed effects. Bars display robust confidence
intervals at 5%. We display results of models considering an increase of internet usage from o (no usage) to 1 (usage) and an increase
of 10% of 4G connectivity, relative to average adoption of each strategy. Reading: Having a website raised access to bank loan by 2%.

Regression analysis in Table 2 also indicates
that access to private funds has a small impact
on the likelihood to remain open and to limit
layoffs. However, firms having access to private
funds during the COVID-19 do not significantly
perform better according to other metrics (busi-
ness activity, reduction in the number of hours
worked). Additionally, firms relying on public
support tend to suffer more than their counter-
parts do. However, this finding is certainly due
to reverse causation. Indeed, firms in dire straits
are more likely to ask for public support. In line
with previous results, we find that including the
two measures of financial access do not change
the coefficient associated with variables of ICT
usage and internet access (both statistically and
economically). To sum up, the analysis present-
ed in the last sub-section points out that inter-

net access and usage have increased the likeli-
hood to get access to public and private funds.
However, the contribution of internet is rather
modest. In addition, having access to external
funds does not help firms to perform better dur-
ing the pandemic. As a consequence, we cannot
give strong support for the second mechanism.

Last, an a priori surprising finding of this
study is the negative effect of internet access on
firm performances during the COVID-19, as in-
dicated in Tables 1 and 2 above. Estimation con-
ducted with indicates that the negative effect of
4G coverage on firm survival is explained by the
role played by local connectivity in mediating
the adverse effect of stringency and economic
support policies on firm survival. The literature
pinpoints the critical role of internet connectiv-
ity, in particular internet access, in conditioning



Table 2: Access to funds, internet and firm performance

1 2 3 4 5 6 7 8
Dep. Var: Survival Sales Workers Hours
Internet
Use 1209%* 1233% 1353% 1421%* 0309 0251 0998 1195
(211) (216) (213) (224) (047) (038) (1.09) (137)
Access 7.361%%* 7455 -8294%** -8371%%* -2.706 -2800 -0.086™** -8943"*
(353) 357) (390) (395) (1.35) 140) (2.78) 273)
Access to private and public funds
Bank loan (o/1) 1.095% 0588 1372%* -2.581%*
(174) (082) (2.06) (252)
Public support (0/1) -1694%%% 2979"™* 1009 -5.579"%*
(310 (458) (1.58) 579
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Country + week FEs Yes Yes Yes Yes Yes Yes Yes Yes
Obs. 16719 16719 16519 16519 16265 16265 16515 16515

The table presents the role of coping strategies and internet measures on performance of firms. Six indicators of performances are con-
sidered: the probability to remain open (columns 1and 2), the sales evolution between the month before the survey and the same month
in 2019 (columns 3 and 4), the evolution of permanent workers (columns 5 and 6) and the likelihood to maintain the same level of worked
hours (columns 7 and 8). All indicators are built so that an increase indicates improved performance. The estimated model includes firm-,
region-, and country-week-level control variables (including indexes of COVID policies’ intensity from the Oxford COVID-19 Government
Response Tracker), as well as country and week fixed effects. Standard errors are corrected for heteroscedasticity (robust t-test reported
in parentheses). *, ** and *** signal significance at 10, 5, and 1%, respectively.

households and firms’ capacity to absorb the
COVID-19 crisis and related movement restric-
tion policies. However, other studies stress that
internet connectivity, and its corollary, access
to internet infrastructure, is a predictive factor
of the ability of individuals to comply with CO-
VID-19 restriction measures, and therefore of
governments to implement strong and credible
responses to the pandemic (Chiou and Tucker,
2020; Bai et al., 2020; Barrero et al, 202). There-
fore, the possibility that the stringency of policy
responses to COVID-19, in particular social-dis-
tancing measures, may vary according to inter-
net accessibility should be considered. In a con-
text a large digital divide and State fragility, the
implementation of movement restrictions will
be stricter in places where fast internet is acces-
sible, and therefore, where people and firms can

maintain communications using internet. In the
same way, economic support and health poli-
cies provided to the population may be easier
to deploy in such well-connected places, there-
by facilitating the compliance and implementa-
tion of movement restriction policies.’

We study this hypothesis by examining
whether local internet access conditions COV-
ID-19 crisis severity, proxied by COVID-19 policy
variables and mortality rates. We therefore in-
vestigate in Table 3 local heterogenous effects
of COVID-19 policies on firm performance dur-
ing the crisis, depending on 4G internet access.
In a first step (column (1)), we add the interac-
tion between the 4G coverage variable and the

1. Although there is so far, to our knowledge, no proper empirical
analysis of the implementability of policy responses in a context
of digital divide.
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government stringency and economic support
indexes. Because these policy variables may
not fully capture the extent of governments’ re-
sponse to the crisis, by for instance omitting to
consider self-inclination to isolate thanks to in-
ternet access, we also interact the mortality rate
variable with the network coverage variable.?
Estimations indicate that the negative effect of
4G coverage on firm performance is explained
by the role played by local connectivity in medi-
ating the adverse effect of stringency policy on
firm survival, supporting that movement restric-
tion policies have been harsher in well-connect-
ed places. Results also highlight the positive
effect of economic support on firm survival in
locations with greater internet coverage. How-
ever, further estimations also show that internet
access mediates the adverse effect economic
support policies on other performance out-
comes. We indeed find that increased economic
support has had a deterrent effect on sales evo-
lution and workforce adjustments in better con-
nected places. This relationship could however
be explained by reverse causation since eco-
nomic slow-down might be conditioned by re-
ceiving government support, which in turn may
depend on access to internet communications.

2. Estimations are conducted replacing week dummies by month
dummies, to ensure that our model is not saturated by the simul-
taneous inclusion of interaction policy variables week fixed-ef-
fects. Policy responses may indeed vary from week to another,
and theirimplementation may progressively improve as govern-
ments and populations get more familiar with the pandemic.

>

The paper analyses the consequences of the
digital divide on firms' capacity to cope with
the COVID-19 pandemic. Using survey sample
of 31,387 firms from 39 developing and transi-
tions economies, we found that firms’ prior use
of website enabled them to soften the conse-
quences of the health crisis on their business.
We emphasized the role of both internet con-
nectivity - measured in terms of 4G network
coverage — and internet usage — measured by
the adoption of the website technology, pri-
or to the onset of the COVID-19 pandemic. We
find strong evidence of a positive contribution
of website adoption to the firm’s resilience to
the pandemic shock, but ambiguous evidence
of mobile internet coverage. The positive role
of ICT use was mainly through the adoption of
coping strategies, in particular take-out, online
sales and remote working. Moreover, the posi-
tive effect played by the use of digital tools is
not explained by better access to external pub-
lic (government support) or private (bank loan)
financial resources. A negative effect of pre-pan-
demic internet access, net of internet usage, on
firm performance is evidenced and explained
by the role of connectivity in mediating the in-
tensity of government responses to COVID-19.
Therefore, policies aiming at reinforcing the pri-
vate sector resilience to the current and future
COVID-like health crises, should devote efforts
on improving firm’s capacity to integrate digital
technologies in their production and communi-
cation processes.



Table 3: Government policies, internet access and firm outcomes during the pandemic

1 2 3
Dep. Var: Survival Sales Workers Hours
Internet
Webside use 3256 1329%% 0965 0638
(698) (252) (197) (088)
Internet access (4G) 8317 1640* 2155 -1341
(1.18) (1.76) (026) (1.00)
Covid-severity channel
Internet access x stringency 3585 -1685 0766 2464
(3.00) €147) (056) (122)
Internet access x econ support 15575 “1.597%* “1.524%** 230"
(258) (233) (261) (221)
Internet access x mortality 000282%* -000200 000206 000359*%
(223) (128) (143) (1.70)
Covid severity
Stringency index 3437%%* -0.196 210" -8402%%*
367) (017) (205) (538)
Econ. support index -2202%%* 0474 0474 3.046"**
411 (086) (088) 374
Mortality rate -000155 -000257** -000253** -0.00004
145) (204) (218) (002)
N 31,202 26991 26919 27,006
adj. R? 0135 0211 0057 0201

The estimated model includes firm-, region-, and country-week-level control variables (including indexes of COVID policies’ intensity
from the Oxford COVID-19 Government Response Tracker), as well as country and month fixed effects. The table presents the factors
affecting ex-post firm survival (probability to remain open), sales, worker number, hours worked. Remaining control variables and FEs,
are not reported in the table. Standard errors are corrected for heteroscedasticity (robust t-test reported in parentheses) and estimations

are weighted by the inverse of the number of firms per country. * ** and *** signal significance at 10, 5, and 1%, respectively.

Policy brief n 230-» J. Cariolle &F. Léon



10

>

e Aker, J. (2017). Using Digital Technology

for Public Service Provision in Developing
Countries Potential and Pitfalls, in Eds Gupta,
S., Keem, M., Shah, A., & Verdier, G. Digital
Revolutions in Public Finance, IMF, November
2017, Washington DC.

Apedo-Amah, M. C,, Avdiu, B., Cirera, X., Cruz,
M., Davies, E., Grover, A., lacovone, L., Kilinc,
U., Medvedev, D., Okechukwu Maduko,
F., Poupakis, S., Torres, J., Tran, T.T. (2021).
Unmasking the impact of COVID on business:
Firm level evidence across the world. World
Bank Policy Research Working Paper, 9434.
Bloom, N., Fletcher, R.S. & Yeh, E. (2021). The
impact of COVID on US firms. NBER Working
Papers, 28314.

e Chiou, L., & Tucker, C. (2020). Social distancing,

internet access and inequality. NBER Working
Paper 26982.

¢ Davies, E., Nayyar, G., Reyes, S. & Torres, J. (2021).

Firms through the COVID pandemic: Evidence
from sub-Saharan Africa (Chapter 1). In Arezki,
R, S Djankov and U Panizza, 2021. Shaping
Africa’s Post-Covid Recovery, CEPR Press.
Doerr, S., Erdem, M., Franco, G., Gambacorta,
L. & llles, A. (2021). Technological capacity
and firms’ recovery from Covid-19. Economics
Letters, 209, 110102.

e Fairlie, R. & Fossen, F.M. (2021). The early

impacts of the COVID pandemic on business
sales. Small Business Economics, Forthcoming.
Goldfarb, A., & Tucker, C. (2019). Digital
economics. Journal of Economic Literature, 57(1),
3-43.

Guillaumont, P. (2020). How the North has
transferred its risk of excess mortality due to
coronavirus to the South: A draft model of
international mortality transfer. Policy Brief
205, Ferdi.

Ma, L., Shapira, G., De Walque, D., Do, Q. T,,
Friedman, J., & Levchenko, A. A. (2021). The
Intergenerational Mortality Tradeoff of COVID
Lockdown Policies. NBER Working Paper 28925.
Marsh, I. W., Rincon-Aznar, A., Vecchi, M.,
& Venturini, F. (2017). We see ICT spillovers
everywhere but in the econometric evidence: a
reassessment. Industrial and Corporate Change,
26(6), 1067-1088.

Paunov, C., & Rollo, V. (2015). Overcoming
obstacles: the internet’s contribution to firm
development. World Bank Economic Review,
29(suppl_1), S192-S204.

Paunov, C,, & Rollo, V. (2016). Has the internet
fostered inclusive innovation in the developing
world?. World Development, 78, 587-609.

® Saka, O., Eichengreen, B. & Aksoy, C.G. (2021).

Epidemic exposure, fintech adoption and the
digital divide. NBER Working Paper Series, 29006.






FDr

Created in 2003, the Fondation pour les études

et recherches sur le développement international aims
to promote a fuller understanding of international economic
development and the factors that influence it.

C» Contact
www.ferdi.fr
contact@ferdi.fr
+33(0)4 73177530

Nn°ISSN: 2275-5055



http://www.ferdi.fr
mailto:contact%40ferdi.fr?subject=

