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Abstract

This thesis examines the behaviours and interactions of various economic agents in
developing countries in the crisis context. From the 2008 financial crisis in Vietnam,
the Tunisian Revolution to the Covid-19 crisis in Tunisia, it aims to answer questions
about (i) the vulnerability of firms and labor market to crisis, (ii) their responses, and
(iii) the impact of government intervention following the crises on firms and labor
market.

The first chapter looks at the effects of the pandemic on Tunisian small and medium-
sized enterprises (SMEs) and examines their adaptation processes during the first lock-
down. Three simultaneous shocks are examined employing a Difference-in-Differences
(DID) framework applied to the national firm census: the labor input shock, the de-
mand shock and the intermediate input shock. We show that SME performance in
the first year of the crisis was heavily affected by a combination of labor input, de-
mand and intermediate input shocks, but only the effects of the intermediate input
shock persisted in the following year. Using our own firm survey, we examine three
kinds of adaptation strategies: workplace and process adaptation, and trade credit.
We find that firms in non-essential sectors were less able to adapt during the first lock-
down, suggesting that firm adaptation seems to be more driven by capability than by
necessity.

The second chapter assesses the effect of the counter-cyclical credit subsidy in
Vietnam during the 2008 financial crisis. Using the provincial variation in the em-
ployment market share of the state-owned commercial banks (SOCBs) and Difference-
in-Differences technique, we find that the subsidy helped firms to increase its new
investment rate and total employment. Credit-constrained firms, particularly young
and small firms in rural areas, experienced more significant enhancements in total out-

lay, employment, and investment. There was no evidence of an apparent bias favoring



local public firms. However, firms in higher SOCB market share provinces also had
a significantly higher level of financial revenue following the subsidy, suggesting that
a part of the program was channelled into speculative activities. The results not only
advocate the pro-stabilization government point of view but also suggest that the local
dominance of the SOCBs in terms of branch market share helped to channel the sub-
sidised credit to firms, especially firms in the provinces where the banking outreach
was limited.

In the last chapter, we analyze the impact of education, technology, structural
change and public employment and wage policies on Tunisia’s earnings inequality
before and after the revolution breakpoint. Based on labor force surveys from the
last two decades, a recentered-influence function (RIF) decomposition is performed
to assess the contribution of relevant determinants of inequality change. We find
that earnings inequality decreased significantly during the period of investigation in
Tunisia, mainly due to the decrease in the public-private wage gap and in the sector
wage gaps on the demand side, and the decreasing education premia on the supply
side. After the Revolution, the closing process of private-public wage gap halted as
the public sector turned to the pro-poor wage policy, and the routinization began to
impact the Tunisian earnings distribution in the same way as observed in developed

countries.



Résumé

Les deux premieres décennies du 21e siecle ont été marquées par une série de crises
économiques, politiques et naturelles, qui ont laissé des empreintes persistant sur le
paysage mondial. Parmi celles-ci se distingue la crise financiere mondiale de 2008
qui a entrainé une récession économique généralisée ayant des répercussions dans de
nombreux pays. Simultanément, les tensions géopolitiques et les soulevements ont
conduit a des changements significatifs dans les structures de gouvernance et de pou-
voir. Le début du Printemps arabe en 2010 a marqué une période de bouleversements
sociaux et politiques généralisés au Moyen-Orient, exprimant une demande collective
de changement. Et plus récemment, la pandémie de Covid-19 est apparue comme
une crise mondiale sans précédent, impactant a la fois la santé publique et 1'économie,
laissant une marque indélébile qui persiste encore aujourd’hui.

Malgré leur rareté, ces événements, une fois qu’ils se produisent, peuvent étre
imprévisiblement durables et dévastateurs. De nombreuses preuves empiriques ont
montré que les crises politiques et financieres entrainent des pertes considérables
en emplois et en production et freinent la croissance économique. Néanmoins, les
impacts de ces crises ne sont pas homogenes parmi les entreprises et les individus au
sein des pays. Les petites et moyennes entreprises (PME) sont particulierement les
plus touchées par les crises en raison de leurs ressources limitées et de leur capacité de
gestion faible.

Cette these s’intéresse aux impacts des crises sur les petites entreprises et les tra-
vailleurs dans les pays en développement. Plus précisément, elle aborde trois sujets: (i)
I'impact de la crise économique sur la performance des PME et leur réponse a ces chocs
adverses; (ii) l'effet de 1'intervention contracyclique du gouvernement sur les petites
entreprises; et (iii) le changement dans la dynamique de 1'inégalité et ses déterminants
suite a un soulévement politique.

Le premier chapitre vise a décomposer les impacts de trois chocs induits par le
Covid-19 sur les PME tunisiennes : le choc d’offre de travail, le choc de demande et
le choc d’intrants intermédiaires. Nous exploitons la variation exogene de ces chocs
entre les industries pour estimer un modele des doubles différences. Le choc d’offre

de travail capture 'exposition au risque de fermeture, en utilisant une variable binaire



qui prend la valeur 1 si une entreprise opére dans une industrie non essentielle. Le
choc de demande reflete la diminution de la demande des ménages et est approximé
par la moyenne industrielle des changements dans les prévisions de revenus annuels
des entreprises américaines avant et apres 1’'épidémie de Covid-19. Enfin, le choc
d’intrants intermédiaires capture les perturbations potentielles dans la fourniture de
intrants et est mesuré par la part industrielle des entreprises rencontrant des contraintes
d’approvisionnement en intrants intermédiaires selon 1'Enquéte de suivi du Covid-19
de la Banque mondiale sur les entreprises.

Dans l'ensemble, nous constatons que la performance des PME en 2020 a été forte-
ment affectée par une combinaison de chocs liés a 1’offre de travail, a la demande et aux
intrants intermédiaires, mais seul 1’effet du choc d’intrants intermédiaires a persisté
en 2021. De plus, les chocs causés par la pandémie ont exacerbé la division entre
les entreprises exportatrices/étrangeres et les entreprises domestiques, car elles ont
démontré une meilleure adaptabilité et résilience. Nos résultats soulignent également
que l'adaptation des entreprises semble étre davantage motivée par la capacité que
par la nécessité. De plus, les entreprises plus jeunes et plus grandes étaient plus en-
clines a adopter une adaptation des processus. Enfin, les gestionnaires titulaires de
diplomes universitaires ont montré une plus grande tendance au télétravail, tandis que
les gestionnaires expérimentés ont bénéficié d'un meilleur acces au crédit commercial.

Le deuxieme chapitre examine ’effet de la subvention de crédit contracyclique au
Vietnam pendant la crise financiére de 2008. L'un des principaux sujets de ce débatestle
compromis entre l'efficacité a long terme et la stabilité a court terme. Plus précisément,
le point de vue pro-allocation préconise des normes élevées/sanctions par défaut pour
dissuader les entreprises peu productives, tandis que le point de vue pro-stabilisation
préfére des normes faibles/sanctions par défaut pour sauver autant d’entreprises que
possible. Ce dernier souléve généralement plusieurs préoccupations, notamment le
risque de défauts massifs, une forte inflation future et une allocation inefficace a long
terme. Une des raisons sous-jacentes est la possibilité de substitution de prét, qui
peut étre a la fois motivée par l'entreprise et par la banque. Plus précisément, les
banques peuvent demander aux clients les plus risqués de rembourser leurs dettes
existantes avec la garantie ou le prét subventionné, tandis que les entreprises sont

également motivées a renégocier un taux d’intérét plus bas pour leurs préts existants.



La substitution du prét non subventionné a faible risque par le prét subventionné a
haut risque augmente donc le risque agrégé de défauts.

La mise en ceuvre de politiques contracycliques pose encore plus de défis dans
les pays en développement. Des crédits basés sur les connections, le favoritisme en-
vers les entreprises publiques, I’absence d"un systeme d’évaluation et de suivi efficace,
ainsi que les disparités dans le développement des marchés financiers locaux sont
des caractéristiques prévalentes du monde en développement. Ces facteurs ont ten-
dance a aggraver le probleme de mauvaise allocation des programmes de soutien aux
entreprises. Par conséquent, cela nécessite davantage d’études et de preuves pour
contribuer a une meilleure conception des politiques de crise dans le contexte de ces
pays.

Suite a la crise financiere mondiale de 2008-2009, le gouvernement vietnamien a
introduit un programme de subvention d’intérét sans précédent visant a stimuler la
reprise des entreprises nationales. Le prét subventionné était principalement alloué
par le systeme de banque commerciale d’Etat (BCE), étant donné sa position dominante
sur le marché. Par conséquent, nous estimons un modele des doubles différences pour
évaluer I'impact de la subvention sur les entreprises privées locales en utilisant la
variation provinciale dans la part de marché des agences des BCE.

Nous constatons que le programme a atténué les contraintes de crédit des en-
treprises pendant la crise et a augmenté 'emploi et 1'investissement des entreprises.
De plus, les jeunes et petites entreprises dans les provinces avec une plus grande part
de marché des BCE ont bénéficié d'une augmentation plus élevée des crédits totaux,
de I'emploi et de l'investissement par rapport a celles dans les provinces avec une
part de marché des BCE plus faible. De plus, il n'y avait pas de preuve d’un biais
en faveur des entreprises publiques locales. Cependant, les entreprises situées dans
les provinces ol les BCE dominent ont démontré un niveau de revenu financier sig-
nificativement plus élevé, ce qui implique une spéculation des crédits subventionnés.
Ce chapitre présente deux contributions principales. Premiérement, il fournit des
preuves microéconomiques sur l'efficacité d’une subvention massive contracyclique
dans le contexte d'un pays en développement. Deuxiémement, il évalue le role des
banques d’Etat en tant qu’instrument pour compenser la disparité spatiale des condi-

tions financieres locales, en particulier pendant la période de crise.



Les résultats défendent le gouvernement en faveur dela stabilisation, plus précisément,

la subvention a aidé les entreprises a augmenter leur taux de nouveaux investissements
et leur emploi total. Il suggere également que la domination locale des BCE en ter-
mes de part de marché des agences a contribué a orienter le crédit subventionné vers
les entreprises dans le besoin, en particulier les entreprises dans les provinces ou la
portée bancaire est limitée. Par conséquent, si la politique est correctement congue et
que les BCE sont bien surveillées, elles peuvent encourager la reprise économique et
contribuer a atténuer les défaillances du marché.

Enfin, le dernier chapitre examine 1'évolution de 1'inégalité avant la révolution et
pendant la transition politique vers la démocratie en Tunisie. En adoptant une perspec-
tive du marché du travail, nous nous concentrons sur 1’évolution de la distribution des
revenus et de ses déterminants. Nous testons la contribution de différents facteurs mis
en évidence dans la littérature sur les pays développés et en développement, et ajoutons
le role du secteur public, étant donné son importance dans le contrat social de la région
du Moyen-Orient et de I’Afrique du Nord (MOAN). Notre objectif est d’identifier les
régularités expliquées par des facteurs structurels, et de mettre en évidence les change-
ments qui ont pu survenir en raison de I'”augmentation des pressions sociales, résultant
du changement de régime.

Sur la base des enquétes sur la population active des deux dernieres décennies, une
décomposition de la fonction d’influence recentrée (FIR) est effectuée pour évaluer
la contribution des principaux déterminants du changement d’inégalité. Cela nous
permet de contribuer au débat sur la dynamique de l'inégalité des revenus dans
les économies en transition. Le principal résultat est que 1'inégalité des revenus
diminue significativement au cours de la période étudiée en Tunisie, principalement
en raison de la diminution de 'écart salarial public-privé et de 1’écart salarial sec-
toriel du coté de la demande, et de la diminution des primes d’éducation du coté
de l'offre. L'augmentation des rendements marginaux aux emplois a faible salaire
mais de moyenne intensité de taches routinieres (ITR), la diminution du rendement de
I'expérience et la diminution de 1’écart salarial régional sont également trouvées pour
avoir contribué au déclin de I'inégalité globale des revenus.

La décomposition de la tendance globale en période pré- et post-révolution révele

des changements plus intéressants. Les rendements de I'éducation et du changement



structurel contribuaient toujours a une hausse des inégalités apres la Révolution, mais
ce n’était pas le cas pour l'écart salarial public-privé et les rendements des emplois
de différents niveaux d'ITR. La réduction de 1’écart salarial privé-public s’est arrété
apres la Révolution, car le secteur public a adopté une politique salariale favorable aux
travailleurs peu qualifiés. En méme temps, le rendement aux emplois a faible ITR a
légerement augmenté plus que celui des emplois a forte ITR pendant la transition vers
la démocratie. En d’autres termes, la routinisation a commencé a avoir un impact sur
la distribution des revenus en Tunisie de la méme maniere que cela a été observé dans

les pays développés.
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Introduction

The first two decades of the 21st century have been marked by an array of crises span-
ning economic, political, and natural spheres, each leaving enduring imprints on global
landscapes. Among these stands out the 2008 global financial crisis which resulted in
a widespread economic downturn that reverberated across countries. Simultaneously,
geopolitical tensions and uprisings led to significant shifts in governance and power
structures. The onset of the Arab Spring in 2010 delineated a period of widespread
social and political upheaval across the Middle East, resonating a collective demand
for change. And most recently, the Covid-19 pandemic emerged as an unparalleled
global crisis, impacting both public health and the economy, leaving an indelible mark
that still continues to persist.

Despite their rarity, these events, once they happen, can be unpredictably long
lasting and devastating. Many empirical evidences have shown that political and
tinancial crises lead to considerable losses in jobs and output (Abadie and Gardeazabal,
2003; Reinhart and Rogoff, 2009; Bordo and Meissner, 2015) and dampen the economic
growth (Alesina et al., 1996; Aisen and Veiga, 2013; Bordo and Meissner, 2015). Using
a sample of 180 economies, an IMF report indicates that approximately 85 percent of
economies that experienced a banking crisis in 20072008 are still operating at output
levels below pre-crisis trends (IMF, 2018). This number drops to around 60 percent for
countries that were not directly exposed to a banking crisis in that period. Matta et al.
(2019) find that the adverse impact of the Arab Spring on the Tunisian economy ranges
from -5.1 percent to -6.4 percent of GDP over the three years following the event.

Nevertheless, the impacts of these crises seem to exhibit a heterogeneous pattern
across firms and individuals within countries. For instance, according to Cowling et al.
(2018), the 2008 financial crisis had a long-lasting scarring effect on small and medium

enterprises (SMEs). Deyoung et al. (2015) find that the financial crisis led to a reduction



in credit availability for SMEs. Studying the Covid-19 crisis, Apedo-Amah et al. (2020);
Alekseev et al. (2022) confirm the disproportionate impact of the crisis on small firms.

The literature on distributional impacts of the crises, Atkinson and Morelli (2011)
and Piketty and Saez (2013) for instance, shows mixed evidences due to the reverse
causality between inequality and economic shocks. Meanwhile, Meyer and Sullivan
(2013) and Bodea et al. (2021) find the effect of financial crises on economic inequality
particularly strong in the long run.

This thesis is concerned with the impacts of crises on small business and workers

in the developing world. More precisely, it addresses three topics:

1. The impact of economic crisis on SME performance and how they response to

these adverse shocks.
2. The effect of government’s countercyclical intervention on small businesses.

3. The change in inequality dynamic and its determinant following a political up-

heaval.

The first chapter seeks to disentangle the impacts of three shocks induced by the
Covid-19 on Tunisian SMEs: labor supply shock, demand shock and intermediate input
shock. We exploit the exogenous variation of these shocks across industries to estimate
a Difference-in-Differences model. Labor supply shock captures exposure to the risk
of closure, using a dummy variable which takes the value 1 if a firm operates in a non-
essential industry. Demand shock captures the decrease in households’ purchasing
power and is proxied by the industrial mean of changes in US firms’ annual earnings
forecast before and after the Covid-19 outbreak. Finally, intermediate input shock
captures the potential disruptions in input provision and is measured as the industrial
share of firms having intermediate input constraints from the World Bank’s Enterprise
Survey Follow-up on Covid-19.

Overall, we find that SME performance in 2020 was heavily affected by a combi-
nation of labor input, demand and intermediate input shocks, but only the effect of
the intermediate input shock persisted in 2021. Additionally, the shocks caused by
the pandemic exacerbated the divide between outward-looking and domestic firms
as outward-looking firms and those owned by foreign entities demonstrated better

adaptability and resilience. Our findings also highlight that firm adaptation seems
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to be more driven by capability than by necessity. Furthermore, younger and larger
tirms, along with exporters and foreign-owned businesses, were more inclined to adopt
process adaptation. Finally, managers with university degrees exhibited a greater ten-
dency toward teleworking, whereas experienced managers benefited from improved
access to trade credit.

The second chapter investigates the effect of the counter-cyclical credit subsidy
in Vietham during the 2008 financial crisis. One of the main topics of this debate
is the trade-off between the long-term efficiency and the short-term stability. More
prescisely, the pro-allocation viewpoint advocates a high standard/ default sanction to
discourage low-productivity firms while the pro-stabilization prefers a low standard/
default sanction to save as many firms as possible (Goodhart et al., 2023). The latter
usually raises several concerns, including the risk of massive defaults, high future
inflation and ineffective long-term allocation. One of the underlying reasons is the
possibility of loan substitution which can be both firm-driven and bank-driven. More
precisely, banks can ask the riskiest clients to repay their existing debts with the
guarantee or subsidised loan while firms are also motivated to renegotiate a lower
interest rate for their existing loans. The substitution of unsubsidised low-risk loan with
the subsidised high-risk loan hence increases the aggregate risk of defaults (Altavilla
etal., 2021).

Implementing countercyclical policies poses even more challenges in developing
countries. Connected lending, bias towards State-Owned Enterprises (SOEs), the
absence of an efficient evaluation and monitoring system, and disparities in local
tinancial market development are prevalent characteristics in the developing world.
These factors tend to exacerbate the misallocation problem of the stimulus packages.
Therefore, it necessitates more studies and evidences to contribute to a better policy
design in the context of these countries.

Following the global financial crisis of 2008-2009, the Vietnamese Government in-
troduced an unprecedented interest subsidy program aimed at assisting the recovery
of domestic firms. The subsidised loan was mainly allocated through the state-owned
commercial bank (SOCB) system, given the strong market power of the SOCBs. There-
fore, we estimate a Difference-in-Differences model to evaluate the impact of the sub-

sidy on local private firm using the provincial variation in the branch market share of



the SOCBs.

We find that the program relieved firm credit constraints during the crisis and
increased firm employment and investment. Furthermore, young and small firms in
higher SOCB market share provinces benefited from a higher increase on total outlay,
employment and investment compared with their counterparts in lower SOCB market
share provinces. In addition, there was no evidence of a bias toward local public
firms. However, companies located in provinces where the SOCBs dominated had
shown a significantly higher level of financial income, which implies speculation of
subsidized loans. The contribution of this chapter is twofold. First, it provides micro
evidences on the effectiveness of the massive counter-cyclical subsidy in the context of a
developing country. Second, it assesses the role of state-owned banks as an instrument
to compensate the spatial disparity in local financial conditions, especially during a
crisis.

The results advocate the pro-stabilization government point of view, more precisely,
the subsidy helped firm to increase its new investment rate and total employment. It
also suggests that the local dominance of the SOCB in terms of branch market share
helped to channel subsidised credit to firms in need, especially firms in the provinces
where the banking outreach is limited. Therefore, if the policy is appropriately de-
signed and the SOCB are well monitored, it can encourage the economy recovery and
help mitigating the market failures.

Finally, the last chapter investigates the evolution of inequality before the revolu-
tion and during political transition to democracy in Tunisia. Adopting a labor market
lens, we focus on the evolution of earnings’ distribution and its determinants. We
test the contribution of different factors highlighted in the literature on developed and
developing countries and add the role of the public sector, given its importance in the
MENA social contract. Our aim is to identify regularities explained by structural fac-
tors, and highlight changes that may have occurred due to increasing social pressures,
resulting from regime change.

Based on labor force surveys from the last two decades, a recentered-influence
function (RIF) decomposition is performed to assess the contribution of the main
determinants of inequality change. This allows us to contribute to the debate on

earnings inequality dynamics in transition economies. The main result is that earnings



inequality decreases significantly during the period of investigation in Tunisia, mainly
due to decreases in the public—private wage gap and the sector wage gap on the demand
side and the decreasing education premia on the supply side. The increase in marginal
returns to low-wage but average-Routine-task-intensity (RTI) jobs, the falling return to
experience, and the decreasing regional wage gap are also found to have contributed
to the decline in overall earnings inequality.

Breaking down the overall trend into pre- and post-revolution period reveals more
interesting changes. The contribution of education premia and structural change to
the overall inequality were still disequalizing after the Revolution, but this is not the
case for the public-private wage gap and RTI. The closing process of private-public
wage gap halted after the Revolution as the public sector turned to the pro-poor wage
policy. Meanwhile, the return to low-RTT job slightly increased more than the return
to high-RTI the during the transition-to-democracy. In other words, the routinization
began to impact the Tunisian earnings distribution in the same way as observed in

developed countries.
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Abstract

In this paper we estimate the effects of the pandemic on Tunisian small and medium-
sized enterprises (SMEs) and examine their adaptation processes during the first lock-
down. Three simultaneous shocks are examined employing a Difference-in-Differences
(DID) framework applied to the national firm census: the labor input shock, the de-
mand shock and the intermediate input shock. We show that SME performance in
the first year of the crisis was heavily affected by a combination of labor input, de-
mand and intermediate input shocks, but only the effects of the intermediate input
shock persisted in the following year. Using our own firm survey, we examine three
kinds of adaptation strategies: workplace and process adaptation, and trade credit.
We find that firms in non-essential sectors were less able to adapt during the first lock-
down, suggesting that firm adaptation seems to be more driven by capability than by
necessity.

Keywords: Crisis, Covid-19, lockdown, SME, adaptation

JEL classification: D22, .25, O14, O16
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1.1 Introduction

Understanding the nature of an economic shock and how firms adapt to it are key
in mitigating its consequences, preparing for recovery and handling future shocks.
The demand/supply nature of the Covid-19 crisis and the channels through which it
was transmitted to the whole economy entail different policy implications (Baqaee and
Farhi, 2022). This crisis exposed economists and policy makers to an unprecedented
level of complexity in terms of shocks, including various initial and high-order supply
and demand shocks. The labor input shock resulted from the mandatory closure of
businesses, the implementation of social distancing, the level of coronavirus infections
or fear of infection. The shortage of intermediate inputs is the consequence of the re-
duction in labor witnessed by intermediate-input industries. Meanwhile, the demand
shock resulted from the intersectoral and intertemporal shift in the composition of
household expenditure. Households” demand for high contact-intensive goods and
services such as dining out, entertainment, and travel was reduced, while demand
for non-perishable food, sanitary products and healthcare services increased. Further-
more, they opted to postpone consumption in the present, referred to by Baldwin and
Tomiura (2020) as the wait-and-see effect, which also occurred as a result of income
loss due to the lockdown and other containment measures.

In this paper, our goal is to gather lessons from the pandemic and set up a framework
of analysis that could be applied in response to future shocks. Our first aim is to
quantify the impact of the crisis on SMEs and disentangle the main channels through
which they were affected. Our second objective is to identify which types of SMEs
performed better during the crisis and thereafter. Finally, we wish to understand
which firms adapted better to the crisis and how. This knowledge can help improve
the targeting of financial support to SMEs in developing countries.

The three channels through which the pandemic affected SMEs are the labor input
shock, the demand shock and the intermediate input shock. Our key variables are the
variation of these shocks across industries. The labor input shock captures exposure to
the risk of closure, using a dummy variable which takes the value 1 if a firm operates
in a non-essential industry. The demand shock captures the decrease in households’
purchasing power and is proxied by the industrial mean of changes in US firms” annual

earnings forecast before and after the outbreak of Covid-19. Finally, the intermediate
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input shock captures the potential disruptions in input provision and is measured as
the industrial share of firms experiencing intermediate input constraints derived from
the World Bank’s Enterprise Survey Follow-up on Covid-19. We run a Difference-in-
Differences model on the panel data drawn from the Tunisia’s national firm census.

While demand and supply shocks are the fundamental hazards, other factors may
exert an influence by amplifying or mitigating these hazards. We identify three sources
of amplification/mitigation: technological adaptation, credit constraint and firm het-
erogeneity. We first examine these sources using the national census. More precisely,
we add a triple interaction of the shock measures with firm or industry characteris-
tics to the baseline model. Firm characteristics include size, export status and foreign
ownership whereas technological adaptation and credit constraint are proxied respec-
tively by the industrial teleworkability and external finance dependence indices. To
further investigate SMEs” actual adaptations in terms of technology and finance, we
ran a survey of Tunisian SMEs right after the first lockdown. Three prominent kinds
of adaptation implemented by firms were examined: workplace adaptation, process
adaptation and the use of trade credit.

Overall, we find that SME performance in 2020 was heavily affected by a combi-
nation of labor input, demand and intermediate input shocks, but only the effect of
the intermediate input shock persisted in 2021. Additionally, the shocks caused by
the pandemic exacerbated the divide between outward-looking and domestic firms
as outward-looking firms and those owned by foreign entities demonstrated better
adaptability and resilience. Our findings also highlight that firm adaptation seems
to be more driven by capability than by necessity. Furthermore, younger and larger
tirms, along with exporters and foreign-owned businesses, were more inclined to adopt
process adaptation. Finally, managers with university degrees exhibited a greater ten-
dency toward teleworking, whereas experienced managers benefited from improved
access to trade credit.

Our paper contributes to the literature on the impacts of “negative shocks” on SMEs
in three ways. Firstly, itis among a small number of papers thatlook at these impacts at
the firm level in developing countries. The uniqueness of our data set makes it possible
to estimate the effects of the Covid crisis on the entire Tunisian SME population and

control for time-invariant unobservable heterogeneity. Moreover, working on two
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years of observations allows us to study firms’ behavior in the midst of crisis and
recovery, whereas most papers have solely focused on the first months of the crisis.
Furthermore, this paper quantifies the impact of various simultaneous shocks induced
by the pandemic. From the technical point of view, we provide a comprehensive set of
measures of shocks at the industry level. These measures neither limit themselves to
the Tunisian context nor to the Covid context. Other measures of economic shocks can
be constructed in the same manner for other countries and crises. From the practical
point of view, being informed about which firms are more sensitive to certain shocks
than others is important in order to enable better timing and targeting of public support.
Finally, with our own survey on SMEs carried out after the first lockdown, we are able
to provide evidence on the determinants of firm adaptation.

The rest of the paper is structured as follows. Section 1.2 reviews the relevant
literature. Section 1.3 provides the context of the first lockdown and the Tunisian
economy in 2020. The data and methodology are described in Section 1.4. Section 1.5

presents our results. Finally, Section 1.6 concludes.

1.2 Literature Review

Our paper relates to several strands of literature. The first one seeks to decompose
shocks at the macroeconomic level. Given the vastness and prevalence of this liter-
ature, we only cite here the Covid-19 related papers. del Rio-Chanona et al. (2020)
were among the first authors who predicted the first-order supply and demand shocks
on sectoral output, employment and wages. They estimate that the Covid-19 crisis
and containment measures reduced aggregate output by one fifth, total employment
by one quarter and total wage income by nearly one fifth. The aggregate effects were
dominated by supply shocks. Brinca et al. (2021) measure the shifts in labor supply and
demand curves using a structural-vector-autoregression model and monthly sectoral
data. They also found that more than two thirds of the aggregate drop in the growth
rate of working hours growth rate during the lockdown could be attributed to the
labor input shock. Baqaee and Farhi (2020) and Barrot et al. (2021) focus on the first-
order and second-order supply effects of social distancing measures and suggested

that the nonlinearities of the production network, together with the heterogeneity of
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the shocks, could make the second-order shock very costly in terms of its effects on
output. Guerrieri et al. (2022) examine the demand shock triggered by the negative
supply shocks and find that this secondary shock could be larger than the initial shock
if the intersectoral elasticity of substitution was less than the intertemporal one. Baqaee
and Farhi (2022) incorporate nominal frictions into a disaggregated Keynesian model
featuring both multiple sectors and multiple factors. In the presence of complementar-
ities, negative supply shocks outweigh negative demand shocks in terms of output loss
and generate Keynesian spillovers as well as further output loss. Lastly, Pichler et al.
(2020) extend the traditional input-output model to account for simultaneous demand
and supply shocks and factored in a degree of firm rationing to obtain the bottom-up
impact estimates. They show the important amplification effects of the production
network which were even greater in the presence of micro-level coordination failures.
The common findings of this literature are that (i) labor supply supply shocks pre-
dominated during the lockdown; (ii) demand and supply shocks varied substantially
across industries; (iii) the higher-order shocks were much larger than the initial shocks
and (iv) nonlinearities, complementarities and market frictions, in most of the cases,
amplified the shocks.

The literature studying the impact of Covid-19 more specifically at the firm level
shows a heterogeneous impact depending mainly on firm size and the level of develop-
ment of their country of operation. Based on a US survey of 28,000 firms, Alekseev et al.
(2022) find that larger and older firms are more likely to continue operating during the
crisis and that they were more concerned about demand shocks as opposed to supply
shocks. Apedo-Amah et al. (2020) confirm the disproportionate impact on small firms
with a survey of 51 countries and 100,000 businesses. Using a survey covering 35,000
small businesses in Latin America, Guerrero-Amezaga et al. (2022) predict a substantial
impact in the medium term on small firms, due to the low levels of public assistance
that these firms benefited from. Drawing on firm surveys in 38 countries, Aga and
Maemir (2022) show that Sub-Saharan African firms are disproportionately impacted
by the health crisis, due to structural pre-pandemic characteristics. The authors also
find a higher propensity to adapt to shocks incurred as result of the Covid-19 pandemic
in Sub-Saharan Africa, despite lower financial and technological resources. Using a

panel survey of 5,000 UK firms, Bloom et al. (2020) highlight the major contraction
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of less productive firms in 2020-21, which partly offsets the significant reduction in
within-firm productivity on overall total factor productivity. Drawing on firm-level
data on 34 countries, Muzi et al. (2022) also find a higher probability of exit of un-
productive firms, characterized by low levels of digitalization and innovation. Recent
significant contributions to this strand of literature also draw attention to resilience
factors. For instance, Barry et al. (2022) study how three forms of corporate flexibil-
ity - workplace, investment and finance - affect firms” employment and investment
plans. Notably, high workplace flexibility was not only important for planned em-
ployment growth, but also boosted planned capital spending when coupled with high
investment flexibility. Using the domain/website density and data on small business
performance aggregated at the metropolitan level, Mossberger et al. (2023) highlight
the role of digital economic activity and its effect on the resilience of small businesses in
the US metropolitan regions. Meanwhile, Aristei and Gallo (2023) conclude that sound
environmental management practices relieved the impacts of the Covid-19 pandemic,
while pre-crisis credit constraints acted as an amplifier of the negative impacts. Finally,
Chen et al. (2023) show that exporting firms performed better during the lockdown by
means of online operations, trade credit and asset sales.

Our paper also draws on a third strand in the literature that looks at the effects of and
responses to other shocks (financial crisis, terrorist attacks, etc.) at the firm level. These
studies exploit the exogenous variation in the shocks or in the predisposition to shocks
across industries or economies. For instance, Tong and Wei (2008) and Isyuk (2013) use
the variation in sectoral demand sensitivity and firm financial constraints to isolate the
effect of demand shock and credit supply shock on firm stock prices during the 2007-
2009 financial crisis. The index of demand sensitivity was constructed by Tong and
Wei (2008) based on the response of consumer confidence, proxied by firm stock prices,
to the September 11 attacks. They find that firms were more affected by the contraction
of credit than the reduction in consumer confidence. Calomiris et al. (2012) study the
change in equity returns of firms around the world during the financial crisis. They
tind lower equity returns in firms that were sensitive to the global demand shock, the
credit crunch and equity sales pressures. Claessens et al. (2012) compile firm-level data
from 42 countries to study the three transmission channels of the financial crisis: credit

supply, domestic demand and trade. They conclude that firms in higher demand- and
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trade-sensitive industries experienced more output loss. Nguyen and Qian (2014) use
a survey of Eastern European firms and reached the same conclusion, namely that the
demand shock was more damaging to firms’ sales and employment than the credit
shock. In the same spirit, Coviello et al. (2022) examine firm responses to a persistent
adverse demand shock using a quasi-experiment: the 2008 law imposing fiscal rules
that affected only Italian municipalities with a population greater than 5,000. They
show that firms responded to a persistent demand shock by cutting capital rather than

labor.

1.3 First lockdown and Tunisian economy in 2020

In the wake of the trauma caused by the explosion in the number of confirmed cases of
Covid-19 infection in Italy and France, Tunisia’s main economic partners and preferred
destinations of its migrants, the country imposed one of the strictest lockdowns in
the world (stringency index of 91) from March 2020 (after the detection of the first
infected case) to the beginning of May 2020. Borders and schools were closed, internal
movements forbidden and only workplaces pertaining to essential industries (food,
public utilities, etc.) were kept open (Marouani and Krafft, 2022).

Figure 1.1: Number of daily Covid cases and stringency of restrictions in Tunisia in
2020
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The success in terms of low infections and the high economic cost (GDP decreased
by 21% in the second quarter of 2020) led to the government lifting almost all restrictions
in the summer of 2020, as shown in Figure 1.1. However, the resurgence of cases in fall
2020 led the authorities to reimpose high restrictions, particularly harmful for service
sector firms which account for a high share of the Tunisian economy, resulting in a
total GDP loss of 9% at the end of 2020. The cost was particularly high for SMEs
given the limited provision and extension of financial support made available by the
government. Only 25% of SMEs applied for or received any form of state assistance to

overcome the crisis (Krafft et al., 2021).

1.4 Data and Methodology

1.41 Methodology

Shock evaluation

As mentioned above, the supply and demand shocks induced by the lockdown and
Covid-19 were aggregate shocks, but their effects were notably heterogeneous across
industries. We deploy these sectoral variations of shocks to decompose their effects on
Tunisian SMEs.

As the baseline model, we apply the traditional two-way-fixed-effect (TWFE) DID

specification. The model is set up as follows:
Yijrt = )/1LS] - Post + ]/zDS] - Post + )/3[5] - Post + ﬁXz'jr(t—l) taj+1n+ Ay + €ijrt (11)

where y;,; is the annual sales of firm i in industry j and district r.! The dummy variable
Post takes the value 1 if a firm is observed in 2020 and the value 0 otherwise. a; and 7,
capture time-invariant industry-specific and district-specific effects, while A; accounts
for the time trend. A set of firm covariates X;j;_1) controls for pre-crisis time-varying
tirm-level characteristics, including firm age (in logarithm), square of age, size, foreign
ownership and export status. We adjust the standard errors by clustering them at the

4-digit NAT? industry level. The labor input shock, LS j, measures exclusively the direct

! Alternatively, in Appendix Tables, y;j; will also capture firm i employment.
ZPollowing the 2009 Tunisian Nomenclature of Activities 2009.
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effect of the mandatory lockdown in April and May 2020. The demand shock, DS;, is
a proxy for the demand shifts induced by the Covid-19 pandemic. The intermediate
input shock, IS;, measures sectoral exposure to intermediate input shocks. Details
on the identification of these shocks are presented in section 1.4.2. Except for the
labor input shock, which is a dummy, other shocks are standardized. We expect the
estimations of y1, y» and y; to be negative, meaning that the shocks have a negative
association with firm sales.

One question arising from the initial analysis is whether specific firm characteristics,
like size, export orientation, foreign ownership, or financial constraints, etc., drive the
impact of shocks. This would imply heterogeneity in the impact of shocks across firms.
To explore this heterogeneity, we re-estimate the baseline model and introduce, one at a
time, the interactions between shocks and specific firm attributes that might influence

the effect of the shocks:

Yijn = uCovariate;j;_y) - Post + tpCovariate;j;—_1y - Shock; + mzShock; - Covariate;j;_q) - Post

+ 7/1LS]‘ - Post + )/QDS]' - Post + )/3151' - Post + ﬁXijr(t—l) + aj +1 + /\t + €ijrt (12)

where Shock; is the labor input, demand, or intermediate input shock and Covariate; ;1)
is a set of relevant firm characteristics, which are detailed below.

Firm size is a fundamental characteristic considered in empirical analyses of firm
performance during a crisis. Research indicates that smaller firms tend to experience
disproportionately larger negative effects, attributed to their limited resources and
the quality of their entrepreneurs (Gertler and Gilchrist, 1994; Varum and Rocha, 2013;
Cowling et al., 2015; Apedo-Amah et al., 2020; Alejandro Ferndndez-Cerezo and Moral-
Benito, 2023). Moreover, significant variation exists between and within subgroups
of small firms, indicating that interventions aimed at all SMEs may not be efficient
(Cowling et al., 2015; Brucal and Grover, 2023).

The relationship between firm resilience and export orientation is less straightfor-
ward. On the one hand, export-oriented firms have higher productivity, quality an
exhibit learning-by-exporting behaviors, hence, they are expected to perform better
during recession times (Atkin et al., 2017; Burger et al., 2017; Chen et al., 2023). On

the other hand, firms with greater sensitivity to trade might be more vulnerable to
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global crisis (Claessens et al., 2012). In this paper, we distinguish between partial and
total exporters, defined by Articles 10 and 21 of the Code d’Incitation aux Investissements.
These firms benefit from special tax exemptions, according to Articles 12 and 22 of the
same law. Moreover, during the Covid-19 crisis, total exporters were granted the right
to sell up to 100% of their output on the domestic market®.

The literature also suggests that firm resilience may vary based on the owner-
ship structure, particularly between foreign-owned and locally-owned firms. Foreign-
owned firms are expected to perform better because they are more productive and have
access to international credit (Helpman et al., 2004; Burger et al., 2017; Georgopoulos
and Glaister, 2018).

We also interact the shocks with two sectoral financial and technological charac-
teristics (in this case Covariate;j;-1) is replaced by Covariate;). Dependence on external
tinancing sources has long been recognized as an important variable for predicting firm
resistance to crises. The less firms depend on external financing resources, the fewer
tinancial limitations they face (Braun and Larrain, 2005; Tong and Wei, 2011; Isyuk,
2013). Finally, crucial to firm resilience during the Covid-19 crisis was teleworkability
- employees’ capability to work from home. Studies on firm responses to Covid-19
suggest that teleworkability is a key factor influencing the resilience of firms. The

construction of these two variables is presented below in section 1.4.2.

Firm adaptation to shocks

Facing strict mandatory closure, a firm in a non-essential industry can adjust its work-
place practices by shifting all its activities online to allow its employees to work from
home. Meanwhile, a firm in an essential industry, in response to mobility restrictions,
can adapt its working processes and products to reduce physical contact among em-
ployees and with clients. Both firms, however, experienced a sudden loss in their
revenue, requiring an urgent and rapidly implemented financial alternative in order to
survive through the extended lockdown. In this paper, we study the mitigation effect
of prominent firm adaptations to the labor input shock generated by the lockdown.
For this purpose, we run a firm survey conducted after the first lockdown in 2020 and

presented in detail in section 1.4.2. Three specific adaptations are examined: work-

3100% in food health product industries and 50% in other industries
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place adaptation, process adaptation and the use of trade credit. The identification of
these three forms of adaptation is also presented in section 1.4.2.
First, we look at the impact of the three shocks on firm sales change in our survey.

Given that the survey data is cross-sectional, we adjust Equation 1.1 as follows:
Yijg = Qo + ylLS] + )/zDS] + 7/315] + ﬁXijg + O + Ng + €ijg (13)

where y;;, is the percentage change in sales of firm i in industry j and region ¢ during
the lockdown compared to the same month of the previous year.a; and 7, capture the
unobserved industry- and region-specific effects. We adjust the standard errors by
clustering them at the 2-digit NAT industry level. The level of fixed-effect controls and
clusters is more aggregate than in Equations 1.1 and 1.2 as we have only 829 observa-
tions in the firm survey. In addition to the covariates included in the baseline equation,
we incorporate firm import status and two manager characteristics — experience and
education level — as control variables.

In order to investigate the determinants of firm adaptation, we replace the sales
changes in Equation 1.3 by firm adaptations. The model below is estimated with linear

probability estimator:
Adﬂptaijg =+ )/1LS]‘ + )/QDS]‘ + )/315]' + ‘BXi]‘g + aj + Ng + €ijg (14)

where Adapt,;;, is one of the three adaptation dummies.
In the last step, we introduce all three adaptation variables into Equation 1.3 to see

whether firm adaptation strategies are associated to better performance:
3
Yiig = o t Z T(aAdﬁlptaijg + ylLSj + )/zDSj + )/315]' + ﬁXijg + &+ 1 + €ijg (15)
a=1
1.4.2 Data and variable construction
Sectoral variables

Labor input shock: The mandatory closure during the lockdown manifested itself mainly
as a labor input shock affecting non-essential industries, with stores and plants sud-

denly forced to close, and thousands of workers prohibited from leaving their houses
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in order to go to work as a result of emergency measures imposed by the government.
As Tunisia experienced a low infection rate during most of the year 2020, the main
source of labor input shock in that year was due to the strict lockdown policy. We
constructed our own list of essential (or non-essential) industries for Tunisia by gather-
ing information from announcements by government agencies. We end up with a list
of non-essential industries at the 4-digit NAT level. Our measure of the direct shock
induced by the lockdown is a dummy which takes on the value 1 if the firm operated
in a non-essential 4-digit industry, and 0 otherwise.

Demand shock: Following Barry et al. (2022) and Hong et al. (2020), we calculate the
demand shock as the industrial mean of changes in US firms’ annual earnings forecast
before and after the outbreak of Covid-19. Given that February 20 is the starting date
of the pandemic in the US, we use January 2020 as the most recent non-pandemic
forecast period and May 2020 as the revision accounting for the pandemic. The data
are provided by the Institutional Brokers” Estimate System (IBES)*. We calculate the
tirm-level change in forecasts made between January and May 2020, then take the
average value at the 3-digit-NAICS (North American Industry Classification System)
level. Finally the measure is mapped from the 3-digit NAICS to the 3-digit NAT codes.
The demand shock is multiplied by —1 before being standardized so that the increase
in a negative demand shock is negatively associated with firm performance.

The use of a US proxy of certain industry characteristics has been widely practiced
in applied economics (see the survey by Ciccone and Papaioannou (2016)), as the US
measure is deemed to have less distortions compared to less developed economies. For
instance, demand sensitivity in the US in the wake of the September 11 terrorist attacks
(Tong and Wei, 2008) has been deployed in various papers to estimate the effects of
the financial and sovereign debt crises on firms across the world (Tong and Wei, 2011;
Claessens et al., 2012; Nguyen and Qian, 2014).

Despite the extensive literature based on this practice, there remains the need to
exercise caution, due to the underlying assumption that the pattern of sectoral demand
contraction is analogous across countries. This assumption is particularly problematic,
given the differences in technological availability, consumer preferences, and the range

of substitute products between the two countries. First of all, to rule out the fact that

The earnings forecast are firstly adjusted to account for the fact that a certain fraction of the fiscal
year had already been completed before the pandemic.
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US firms might adapt better to the Covid shock, we use US firms’ annual earnings
forecast instead of the real earnings. In addition, we construct an equivalent measure
of demand shock using the real change in Tunisian stock prices before and after the
lockdown. Tunisia’s stock market in 2020 was composed of the 60 largest companies
in the country, many of which operate in the financial sector. Thus the demand shock
calculated from these data is at best considered as an indicator for a limited part of
the economy. We plug the two data sets to the firm data and calculate the correlation
coefficient. It varies between 0.29-0.58 depending on the choice of the time window.

Intermediate input shock: While intermediate supply shortage was an aggregate
problem due to the interruption of the global value chain, a large part of it is still
industry-specific (Balleer and Noeller, 2023). We calculate a survey-based measure
of intermediate input shortage from the World Bank’s Enterprise Survey Follow-up
on Covid-19. These cross-section surveys follow the baseline Enterprise Survey and
are designed to provide quick information on the impact and adjustments that Covid-
19 has brought about in the private sector. The questionnaire contains a question
on firms’ production during the last month before the survey. Specifically, firms
are asked to compare their supply of inputs, raw materials, or finished goods and
materials purchased to resell for the last completed month with the same month in
2019, indicating whether it increased, remained the same, or decreased. If firms answer
“decreased”, then it is classified as constrained input. We aggregate the share of firms
having a reduced material supply at the 3-digit-ISIC industrial level across 33 countries
surveyed from 2020 to 2022 around the world. This measure thus captures industry-
specific rather than country-specific intermediate constraints. Similar to the demand
shock, the intermediate supply shock is also mapped to the 3-digit-NAT codes and
standardized.

Teleworkability (Telework): To quantify this feature, we use the classification of tele-
workable jobs developed by Dingel and Neiman (2020). Their classification covers
the questions on work context and generalized work activity in O*NET>, a US survey
database on the nature of occupations and their task composition. The authors define
a list of statements that excludes the possibility of telework. If none of these statements

are true, the occupation can be performed from home and takes the value 1, otherwise

>US’s Occupational Information Network
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it takes the value 0. The index is available at the 5-digit SOC® level. We map it to the
NNP-147 codes then aggregate it at the 3-digit NAT level.

External finance dependence (EFD): We proxy firm sensitivity to financial shocks by
the external finance dependence (Rajan and Zingales, 1998) of US firms over the period
2010-2019 in the Compustat data base. To smooth temporal fluctuations and reduce the
effects of outliers, we sum firm use of external finance and investment over 2010-2019
and then take the ratio of these sums. We then take the industry median at the 3-digit
SIC code level and map it to the 3-digit NAT level.

RNE panel data

Our main data set comes from the national firm census (RNE) of the Tunisian National
Institute of statistics (INS). It covers exhaustively data on all firms registered with the
tax authorities. This is an exceptional feature of the RNE, as highlighted by Rijkers et
al. (2014). Alongside the ability to track firm entry and exit, these key features enable
the tracking of firms over time while controlling for attrition bias.

The RNE provides information on formal firm activity code, characteristics (age,
size, ownership and export status) and performance (sales and employment). For
this study, we mostly restrict the data set to SMEs in the period 2016-2020, with an
extension to 2021 for a part of the analysis . SMEs are defined as firms that have 5 to
200 employees. Table 1.1 describes the descriptive statistics of firm outcomes, shocks

and the firm/industrial characteristics of our data set.

COVID-19 survey data and SME adaptation

To investigate SME adaptation, we run a firm survey conducted after the first lockdown
in 2020. The survey provides us with firms” and managers’ characteristics, including
tirm age, size, import status, export status (non, partial, total exporter) as well as
ownership (local or foreign); manager’s experience and education. It also covers
strategic management questions containing details about firm performance as well as
the strategies adopted for coping with the pandemic. Firm performance during the

lockdown is proxied by changes in sales in May 2020 with respect to sales in May 2019.

6US’s Standard Occupational Classification
"Tunisia’s 2014 National Occupational Classification
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Table 1.1: Summary statistics of RNE firms (2016-2020)

N Mean SD Min Max

Panel A: Firm outcomes

Log of sales 45087 14.065 1.494 -7.212 18.080
Log of employment 45087 2.841 0.858 -1.386 5.234
Panel B: Industrial shocks

Labor input shock 45087 0.735 0.441 0.000 1.000
Demand shock 45087 0.006 0.874 -1.374 3.754

Intermediate input shock 45087 -0.002 0.985 -4.068 3.813
Panel C: Firm characteristics

Log of age 45087 2.604 0.761 0.000 4.787
Sq. Log of age 45087 7.358 3.777 0.000 22.920
Medium 45087 0.143 0.350 0.000 1.000
Partial exporter 45087 0.145 0.352 0.000 1.000
Total exporter 45087 0.186 0.389 0.000 1.000
Foreign 45087 0.093 0.291 0.000 1.000
Panel D: Industrial characteristics

Telework 44401 -0.239 0.832 -0.997 2.522
EFD 44401 0.101 0.964 -8.991 6.223

Table 1.2 describes the data derived from this firm survey and the sectoral variables
used in this study. Figure 1.2 and Figure 1.3 compare firm distribution and average
sales growth in the RNE panel data set and the survey data set. Manufacturing firms
and hotel/restaurants are overrepresented in the survey data set. Furthermore, the
average variation in sales in May 2020 (in comparison to May 2019) is much larger
than that of the entire year 2020 (with reference to the entire year 2019) due to the fact
that most firms were completely shut down during April and the first half of May 2020.

Firm adaptations are constructed as follows. Firms are identified as having imple-

mented a process adaptation if they responded yes to any of the following questions:
1. Did your company start selling online to reduce proximity to clients?
2. Did your company start selling over the phone to reduce proximity to clients?
3. Did your company change your product to reduce proximity to clients?
4. Did your company change its mode of transportation due to mobility restrictions?

5. Did your company change its imported/exported products to cope with the pan-

demic?

24



Figure 1.2: Firm distribution across sectors (%)
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Figure 1.3: Sales change across sectors (%)
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Firms are identified as having implemented a workplace adaptation if all or some of
their employees were able to work from home. Firms that could sell online or over
phone did not necessarily have their employees to work from home. Indeed, among
12% firms that were able to turn their storefront into an online business, only 65% of

these firms had their employees work from home.
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Table 1.2: Average outcomes and characteristics of firms in control and treatment
groups - Survey data

N Mean SD Min Max

Panel A: Firm outcomes
Sales change (%), 05/2019-05/2020 829 -49.397 44.406 -100.000 100.000
Panel B: Firm adaptations

Use of trade credit 829 0176  0.381 0.000 1.000
Process adapt. 829 0.188  0.391 0.000 1.000
Workplace adapt. 829 0.227 0419  0.000 1.000
Panel C: Industrial shocks

Labor input shock 829 0.768 0422  0.000 1.000
Demand shock 829 0.044 0979 -1.603  4.317
Intermediate input shock 829 0.031 0994 -3.514 3.480
Panel D: Firm characteristics

Log of age 829 2409 0.835  0.000 4.477
Sq. Log of age 829 6499 3.823  0.000  20.047
Medium 829 0244 0430  0.000 1.000
Importer 829 0522 0500  0.000 1.000
Partial exporter 829 0.112 0316  0.000 1.000
Total exporter 829 0.186 0.389  0.000 1.000
Foreign 829 0.127 0333  0.000 1.000
Experience 829 12.241 8.006 1.000 42.000
bachelor’s degree 829 0.657 0475  0.000 1.000
Panel E: Industrial characteristics

EFD 817 0.030 1.008  -1.428 6.549
Telework 817 -0.182 0.829 -0.853 3.190

1.5 Results

1.5.1 Baseline results

Figure 1.4 plots the mean of the log of sales over time for our control and treatment
groups. The treated firms include firms in non-essential industries, industries with
demand shocks above the 2020 sample median (high demand shock) and industries
with intermediate input shocks above the 2020 sample median (high intermediate input
shock). Conversely, the control group include firms in essential industries, industries
with demand below the median (low demand shock) and industries with intermediate
input shocks below the median (low intermediate input shock). Despite the different
levels, the two groups have roughly similar trends in all shocks. Furthermore, there

is a clear divergence in firm performance when the Covid-19 pandemic broke out in
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2020, due to the labor input and demand shocks.

Figure 1.4: Sales trends (2016-2020)

Labor input shock Demand shock Intermediate input shock

Log of sales
Log of sales
Log of sales
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2016 2017 2018 2019 2020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020

Non-essential High demand shock High intermediate shock
Essential Low demand shock Low intermediate shock

Table 1.3 displays the results of the baseline Equation 1.1 for SME sales. Columns
(1)-(3) include one shock at a time. Column (4) includes the three shocks altogether.
The effect of the labor input shock on SME sales is significant and negative. Firms in
non-essential activities experienced a level of sales 15.6 percent lower than those in
essential activities. Column (2) exposes a negative association between the demand
shock and SME sales: one standard deviation increase in demand shock is associated
with an 11 percent loss in sales. Finally, Column (3) shows that Tunisian SMEs also
suffered a negative influence resulting from the intermediate input shock, although the
magnitude is lower than that of the demand shock: one additional standard deviation
in intermediate input shock is associated with a 7.3 percent loss in firm sales. When we
introduce the three shocks at the same time in Column (4), the coefficients associated
to the three shocks are lower, but still negative and significant.

Figures 1.5 and 1.6 plot the average changes in the log of sales conditional on the
demand and intermediate input shocks. The difference between the average annual
sales change of firms whose demand shock is in the 75" percentile and firms whose
demand shock is in the 25" percentile is -0.07 log points (—0.12 — (—0.05)). For the
intermediate input shock, the difference between average annual sales change of firms
whose shock is in the 75™ percentile and firms whose shock is in the 25" percentile is

-0.04 log points (—0.104 — (-0.06)).
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Table 1.3: Effects of the shocks on SME’s sales

1) 2) 3) (4)
Labor input shock x Post -0.156™ -0.108"
(0.038) (0.047)
Demand shock x Post -0.110™ -0.076"
(0.044) (0.045)
Intermediate input shock x Post -0.073"  -0.037*
(0.033) (0.019)
Log of age 0.164 0.162* 0.162" 0.163"
(0.070)  (0.070) (0.070) (0.070)
Sq. Log of age -0.027  -0.026" -0.026" -0.026
(0.015) (0.015) (0.015) (0.015)
Medium 1.353*  1.354™ 1.353™ 1.354™
(0.050)  (0.050) (0.050) (0.050)
Partial exporter 0.380"*  0.381"* 0.382"* 0.380™"
(0.039) (0.039) (0.039) (0.039)
Total exporter 0.137~ 0137~ 0.137* 0.137*
(0.060)  (0.060) (0.060) (0.060)
Foreign 0.319**  0.320" 0.320" 0.320™
(0.061) (0.061) (0.061) (0.061)
Year FE Yes Yes Yes Yes
4-digit Industry FE Yes Yes Yes Yes
District FE Yes Yes Yes Yes
N 45,076 45076 45,076 45,076
R-sq 0.521 0521  0.521  0.521

Note: All models apply the two-way fixed-effect estimator. Standard errors are

clustered at the 4-digit industry level.
*p<0.1,"p<0.05"p<0.01
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Figure 1.5: Average effects of demand shock
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Note: This graph is derived from model (4) in Table 1.3.

Figure 1.6: Average effects of intermediate input shock
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Note: This graph is derived from model (4) in Table 1.3.
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1.5.2 Heterogeneous treatment effects

According to D’'Haultfceuille et al. (2023) and Callaway et al. (2024), using two way
fixed effects (TWFE) for continuous treatment can lead to biased estimates in the
presence of heterogeneous treatment effects. Units actually receiving a higher dose of
treatment might react differently had they received a lower dose of treatment. Given
this potential bias of the TWFE, we employ the method proposed by Callaway and
Huang (2020) as a robustness check. The main idea is to construct a counterfactual
distribution of the potential outcome Y for each value of treatment T by integrating
the predicted conditional distribution over the observed covariate X.

For this analysis we use the annual change in log of sales between 2019 and 2020 as
the dependent variable. This leaves 10,755 observations. Firm covariates are the same
as those used in Equation 1.1. The 3-step procedure estimation of Callaway and Huang
(2020) is as follows. First, we estimate the conditional quantiles Qymx(’clt, x), then invert
them to obtain the conditional distributions PY|T,X(yIt, x). Second, we average F over
X while fixing T = t to obtain the counterfactual distribution ﬁilT(ylt). Finally, we
estimate the average treatment effects using the counterfactual distribution FC.

Figures 1.7 and 1.8 plot the expected changes in log of sales conditional on the
demand and intermediate input shock with adjustment for differences in the covariates,
respectively. The graphs show that annual sales loss is increasing in level of shocks. To
make it comparable to our baseline estimates, we also calculate the p25/p75 gap. The
difference between the average annual sales change of firms whose demand shock is
in the 75" percentile and firms whose demand shock is in the 25" percentile is -0.11 log
points (-=0.32 — (—0.21)). Similarly, for the intermediate input shock, the corresponding
gap between annual sales changes is -0.09 log points (—0.304 — (—0.215)). These figures
are -0.07 log point and -0.04 log point respectively in our baseline. The inflation of the
estimates using this method might be attributed to the lack of pre-trend control, as we

use only 2019 in the pre-treatment period.

1.5.3 WBES demand shock

For robustness check, we construct an alternative measure of demand shock based

on the World Bank’s Enterprise Survey Follow-up on Covid-19 (WBES). We use the

30



Figure 1.7: Expected changes in log of sales conditional on demand shock
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Figure 1.8: Expected changes in log of sales conditional on intermediate input shock
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question COVc2b which asks whether the demand for firms” products and services
increased, remained the same or decreased comparing to the same month in 2019. We
aggregate the share of firms having a decreased demand at the 3-digit-ISIC industry
level. This measure, hence, captures industry-specific rather than country-specific

negative demand shock. It is then mapped to the 3-digit-NAT codes and standardized.

Table 1.4: Effects of the shocks on SME’s sales - WBES demand shock

(1) (2) ) (4)

Labor input shock x Post -0.156™ -0.139
(0.038) (0.038)
WBES Demand shock x Post -0.077* -0.047
(0.040) (0.055)
Intermediate input shock x Post -0.073"  -0.026
(0.033)  (0.030)
Log of age 0.164* 0.162" 0.162" 0.163"
(0.070)  (0.070) (0.070) (0.070)
Sq. Log of age -0.027  -0.026* -0.026 -0.026"
(0.015) (0.015) (0.015) (0.015)
Medium 1.353 1.353™ 1.353™ 1.353™
(0.050)  (0.050) (0.050) (0.050)
Partial exporter 0.380™ 0.381" 0.382" 0.381"
(0.039) (0.039) (0.039) (0.039)
Total exporter 0.137~ 0.137~ 0.137* 0.137*
(0.060)  (0.060) (0.060) (0.060)
Foreign 0.319** 0.320™ 0.320™  0.320"
(0.061) (0.061) (0.061) (0.061)
Year FE Yes Yes Yes Yes
4-digit Industry FE Yes Yes Yes Yes
District FE Yes Yes Yes Yes
N 45,076 45,076 45,076 45,076
R-sq 0.521 0.521  0.521 0.521

Note: All models apply the two-way fixed-effect estimator. Standard errors are
clustered at the 4-digit industry level.
*p<0.1,”p<0.05"p<0.01

Table 1.4 presents the estimates of Equation 1.1 using the WBES measure of demand
shocks. The results remain robust when each shock is included separately. However,
when all three shocks are introduced simultaneously, the demand and intermediate
shocks lose significance. This is likely due to the high correlation (0.7) between these

two variables, which are derived from the same survey.
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1.5.4 Survival bias

Another issue that might affect our baseline estimate is survival bias. Indeed, if the
attrition rate varies across sectors because of the pandemic, this may bias the estimates
based solely on the performance of incumbents. Therefore, we run a placebo test to
compare the effects of the shocks on pre-treatment outcomes of firms that were missing
in 2020 and those that were still observed in 2020. The total attrition rate of the data
is about 6.3% in 2020. Table 1.5 shows that there is no significant difference between
incumbents and firms that were missing in 2020. This Table also suggests that the
pre-treatment difference between the firms exposed to the demand and intermediate
input shocks is significant. However, the coefficients of the demand and intermediate
input shocks interacted with the 2019 dummy are both positive, suggesting that we
may underestimate the negative association of these shocks with firm performance in

2020.
Table 1.5: Effects of the shocks on sales of 2020 missing SME (2018-2019)

(1) (2) )

Labor input shock x 2019 0.007
(0.019)
Labor input shock x 2019 x 2020 missing 0.086
(0.277)
Demand shock x 2019 0.030
(0.008)
Demand shock x 2019 x 2020 missing 0.082
(0.085)
Intermediate input shock x 2019 0.020"
(0.009)
Intermediate input shock x 2019 x 2020 missing 0.175°
(0.093)
2020 missing x 2019 -0.445* -0.403™ -0.444™
(0.242) (0.108)  (0.108)
Year FE Yes Yes Yes
4-digit Industry FE Yes Yes Yes
District FE Yes Yes Yes
N 18,875 18,875 18,875
R-sq 0.530  0.530 0.530

Note: All models apply the two-way fixed-effect estimator. Standard errors are
clustered at the 4-digit industry level.
“p<01,"p<0.05"p<0.01

33



1.5.5 Event study and effects of the shocks in 2021

One pertinent question to ask is whether these effects endure over time. To explore
this, we incorporate the recently released 2021 firm census into our analysis. In Table
1.6, we introduce interactions between the shocks and dummy variables for 2020 and
2021 to investigate how their effects evolved. Notably, results in Column (4) suggest
that the influence of the labor input and demand shocks dissipated by 2021. However,
the influence of the intermediate input shocks endured, possibly attributable to the

shutdown of intermediate input suppliers in 2020.

Table 1.6: Effects of the shocks on SME's sales (2016-2021)

(1) (2) ®) (4)

Labor input shock x 2020 -0.159 -0.109"
(0.038) (0.048)
Labor input shock x 2021 -0.035 0.000
(0.034) (0.042)
Demand shock x 2020 -0.113" -0.079
(0.045) (0.047)
Demand shock x 2021 -0.072~ -0.055
(0.035) (0.037)
Intermediate input shock x 2020 -0.074*  -0.036
(0.034) (0.019)
Intermediate input shock x 2021 -0.055" -0.033"
(0.023) (0.016)
Year FE Yes Yes Yes Yes
4-digit Industry FE Yes Yes Yes Yes
District FE Yes Yes Yes Yes
Firm control Yes Yes Yes Yes
N 55,197 55,197 55,197 55,197
R-sq 0.510 0.511  0.510 0.511

Note: All models apply the two-way fixed-effect estimator and control for firm
covariates. Standard errors are cl