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The COVID-19 pandemic has led to a severe global recession with differential impacts within and across countries. 

A key question facing policymakers is the extent of persistent damage (scarring) that may result from this crisis. 

This chapter examines the possible persistent effects of the pandemic and the channels through which they may occur. 

History suggests that deep recessions often leave long-lived scars, particularly to productivity. Importantly, financial 

instabilities—typically associated with worse scarring—have been largely avoided in the current crisis so far. The 

concentration of the pandemic’s initial impact on more highly contact-intensive service sectors has generated lower 

sectoral spillovers than in most previous recessions, but its sheer size means that it still represents a large shock to 

the broader economy. Expected medium-term output losses from the pandemic are substantial, at about 3 percent 

lower than pre-pandemic anticipated output for the world in 2024. Losses are anticipated to be lower than after the 

global financial crisis, assuming that the pandemic is brought under control globally by the end of 2022. The degree 

of expected scarring varies across countries, depending on the structure of economies and the size of the policy response. 

Specifically, emerging market and developing economies are expected to suffer more scarring than advanced economies. 

To limit scarring, policymakers should continue providing support to the most-affected sectors and workers while the 

pandemic is ongoing. Remedial policies for the setback to human capital accumulation, measures to lift investment 

and initiatives to support reallocation (retraining and reskilling, and insolvency procedures) will be key to address 

long-run GDP losses and the rise in inequality. 

Introduction 

A crisis like no other. The COVID-19 pandemic has led to a severe global recession that is 

unique in many ways. The contraction in 2020 was very sudden and deep compared to previous 

global crises, even as the policy response in many countries was swift and sizable. Global output 

declined more than three times as much as in the global financial crisis in half the time. The 

pandemic crisis also stands out for its differential impacts across sectors and countries, complex 

channels of transmission, and deep uncertainty about the recovery path, given that it depends on 

the fate of the virus itself.  

An extraordinary policy response. The policy response has also been unprecedented—both in size, 

particularly in advanced economies, and in the use of novel ‘lifeline’ measures akin to disaster 

relief, to improve healthcare systems and lessen the pain for households, workers, and firms.1 

About 40 percent of the fiscal response in Group of 20 (G20) advanced economies (30 percent 

in G20 emerging market economies) was directed to firms and initiatives to preserve 

employment.2 Support in emerging markets and developing economies has been generally more 

limited (see the April 2021 Fiscal Monitor).  

 

 The authors of this chapter are Sonali Das (co-lead), Weicheng Lian, Giacomo Magistretti, Evgenia Pugacheva, and Philippe Wingender (co-
lead), with support from Srijoni Banerjee and Savannah Newman, and with contributions from Philip Barrett, Mariya Brussevich, Marina Conesa 
Martinez, Allan Dizioli, Jungjin Lee, and Futoshi Narita.  

1 Numerous monetary and financial sector policies were deployed, to support credit provision and provide liquidity to firms (see the October 

2020 Global Financial Stability Report [GFSR]). Fiscal measures included transfers, expanded unemployment benefits, temporary tax cuts and 
deferrals, wage subsidies, direct and guaranteed loans, and equity injections (see the October 2020 Fiscal Monitor).  

2 Including above-the-line measures, such as grants and tax deferrals and reductions, and below-the-line equity injections and loans, but 

excluding government credit guarantees. The size and composition of the fiscal response varied across countries, with Australia and Mexico on 
the lower end of the G20 advanced and emerging groups, respectively, in 2020. 
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Exceptional uncertainty. Continued uncertainty about the duration of the health crisis affects all 

aspects of the recovery path. Moreover, questions about the potential permanent effects of the 

shock become more prominent as the pandemic persists: how much scarring (persistent damage 

to supply potential) could occur?3 With COVID-19 now continuing for over a year, some degree 

of supply-side scarring from decreased productive capacity and demand-side persistent 

preference shifts is likely. This will differ across countries, as the extent of the health crisis 

interacts with countries’ economic structures (such as the importance of ‘high-contact’ sectors, 

where people are in close proximity) and varying policy responses.  

What are the main channels of scarring and implications for the medium-term outlook? The atypical 

features of the crisis —its severity, differential impacts, complex transmission, and great 

uncertainty—make assessment of the economic effects of COVID-19 challenging. To shed light 

on these issues, this chapter investigates the following questions: 

(1) What can we learn about prospects for scarring from historical experience with recessions? 

What are the most relevant channels in the current setting (productivity, labor, capital)?  

(2) How important are sectoral spillovers in propagating shocks to the broader economy? How 

relevant are such effects in the current crisis?  

(3) Given (1) and (2), what are the implications for the medium-term outlook? 

The main findings of the chapter are: 

• The prospects for scarring from COVID-19 are substantial, even if lower than after the global financial 

crisis. Severe recessions in the past, particularly deep ones, have been associated with 

persistent output losses. The relative financial stability following the COVID-19 shock so far 

is encouraging, however, as the greatest scarring in the past has occurred in recessions 

associated with financial crises.4 Experience from previous recessions also suggests that the 

productivity channel could be particularly important, as they have been followed by 

persistent losses to total factor productivity (TFP).  

• Sectoral productivity shocks can have persistent effects, and sectoral spillovers have been an important 

amplification mechanism.5 On average, sectors have not recovered after productivity shocks in 

the past, demonstrating the potential for permanent declines in sectors most affected by the 

COVID-19 shock. Although the relative size of sectoral spillovers (compared with the effect 

of shocks within the same sector) is smaller for the COVID-19 shock than in past recessions 

(since high-contact sectors are less central to production networks), they are still sizeable and 

are likely to have meaningfully amplified the COVID-19 shock. 

 

3 Such supply damage could result from the loss of economic ties in production and distribution networks arising from job destruction and 
firm bankruptcies.  

4 While the global financial system has been resilient so far during the pandemic, some stresses are emerging with asset valuations appearing 

stretched, financial vulnerabilities intensifying in some sectors, and loan defaults potentially increasing in 2021 as debt service moratoriums 
expire. A repricing of risk in markets and resulting tightening in financial conditions could interact with such vulnerabilities, further affecting 
confidence and endangering macro-financial stability (see the April 2021 GFSR, Chapters 1 and 2).  

5 The analysis considers sector level changes to TFP, which reflects technology changes well as the efficiency of combining inputs in the 

production process.   
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• Expected medium-term output losses from the pandemic shock are sizable, but they exhibit significant 

variation across economies and regions. Despite higher-than-usual growth as the global economy 

recovers from the COVID-19 shock, world output is still anticipated to be about 3 percent 

lower in 2024 than pre-pandemic projections suggested. This expected scarring is less than 

what was seen following the global financial crisis, consistent with financial sector 

disruptions being contained in the current crisis. Unlike during the global financial crisis, 

when advanced economies were much more affected, emerging market and developing 

economies are expected to have deeper scars than advanced economies. This reflects in part 

their more muted policy responses, as countries with larger pandemic-related fiscal responses 

are projected to experience smaller losses. After accounting for income differences, 

economies that are more reliant on tourism and those with larger services sectors are 

projected to experience more persistent losses. 

After a brief primer on the economic impacts of supply versus demand shocks in the context 

of the pandemic, this chapter turns to the analysis of previous recessions and channels through 

which scarring occurred. Then, to better understand how a large and uneven shock like that of 

the COVID-19 pandemic can transmit through domestic and global supply chains, the section 

that follows examines historical sectoral shocks and their spillovers to other sectors. The next 

section examines the implications for the medium-term outlook. The penultimate section draws 

together the implications for policies to limit scarring from the crisis. The chapter concludes 

with a summary of the main takeaways.  

Demand and Supply in a Low-Contact Economy: A Primer on the Pandemic 

Shock 

Given the unique nature of the crisis, a 

brief exploration of the supply and demand 

shocks at play can help outline the 

transmission of the pandemic’s economic 

effects and its differential impacts across 

sectors and countries. Sectors can be grouped 

into four categories based on their contact 

intensity and vulnerability to disruption by the 

pandemic (Table 2.1). High-contact, affected 

sectors have been most severely impacted by 

lockdowns and other pandemic containment 

measures (Figure 2.1, panel 1), but the decline 

in activity was also sudden and severe in other 

sectors. 

• On the supply side, lockdowns reduced effective productive capacity. Some businesses also 

experienced lower productivity because they had to reorganize production to increase the 

Table 2.1 Differential Impact across Sectors

High-contact, affected sectors

Effectively shut down

For example, hotels, restaurants, transportation, brick-and-mortal retail

Supply and demand collapsed simultaneously.

High-contact, less-affected sectors

Essential services and outdoor activities

For example, health services, grocery stores, construction

In some, supply was constrained and demand increased.

Low-contact services

Shifted quickly to online delivery

For example, professional and business services

Supply was largely unaffected, but demand decreased.

Other low-contact sectors

For example, manufacturing

Supply was constrained; demand increased or decreased depending on subsector.

Source: IMF staff compilation.
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physical distance between workers. These 

initial sectoral supply shocks spilled over to 

affect supply in other sectors through links in 

production networks.6  

• Demand fell due to reduced mobility, and as 

precautionary savings rose amid heightened 

uncertainty. The initial supply shocks also 

propagated to a decline in demand.7 This 

propagation was amplified in many cases, by 

liquidity-constrained households and firms 

forced to cut back on outlays, leading to more 

layoffs and further declines in private 

spending.8  

Overall, the economic contraction in the first 

half of 2020 is best understood as a combination 

of a massive initial supply shock and a large 

decline in demand, with propagation through 

production networks. The swift action taken by 

policymakers cushioned household income and 

firms’ cash flow, improved confidence, and 

prevented a rapid amplification of shocks through 

the financial sector and further demand channels.  

Focusing on the case of the United States for 

which detailed and timely data are available, a 

picture emerges of the relative strengths of the 

supply and demand forces at work. While 

quantities purchased initially fell across the board 

(Figure 2.2), changes in prices have been relatively muted (Figure 2.3, panel 1). Price movements 

across four sector groupings point to differential impacts across sectors (Figure 2.3, panel 2). 

Wider dispersion in price movements is seen for example among the more affected high contact 

sectors and among services more generally. Statistical decompositions of sectoral price variation 

suggest that supply shocks dominated, accounting for about two-thirds of the decrease in 

employment and output in the United States in the second quarter of 2020 (Brinca Duarte, and 

Faria-e-Castro 2020; Bekaert and others 2020), but with large demand shocks in the food 

services, accommodation, and tourism sectors (del Rio-Chanona and others 2020). 

 

6 See Baqaee and Farhi (2020) for an illustration. 

7 See Guerrieri and others (2020) and Baqaee and Farhi (2021) for models in which supply shocks can transform into Keynesian aggregate 

demand shocks. 

8 The policy response was focused on mitigating household and firm liquidity constraints, but the number of households and firms in financial 

distress rose nonetheless in many countries following the COVID-19 outbreak. See Li and others (2020).  

Figure 2.1.  Value Added by Sector Group During Recessions
(Index, last prerecession quarter = 100)

Sources: Organisation for Economic Co-operation and Development; US Bureau of 

Economic Analysis; and IMF staff calculations.

Note: Data are for 1990:Q1–2020:Q4 from 38 countries (the number of countries 

used for each recession line varies). Time since the shock (in quarters) on the x-

axis. Lines are averages weighted by country’s purchasing-power-parity GDP, with 

quarter 0 the last prerecession quarter. For the COVID-19 crisis, quarter 0 is 

2019:Q4. For the Global Financial Crisis (GFC), quarter 0 is the country-specific 

date of peak real GDP during 2007–08. Other recessions are country-specific and 

identified by two consecutive quarters of negative growth during 1990–2006 and 

2009–2019. High-contact affected sectors are wholesale and retail trade, 

transportation, accommodations, arts, and other service activities; high-contact less-

affected sectors are construction, public administration, education, and health care; 

low-contact services are information and communication, financial and insurance 

activities, real estate activities, and other professional and scientific activities; other 

low-contact sectors are agriculture, mining, and manufacturing, and utilities.
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 As a result of the differential impact across sectors, countries with a larger share of high-

contact sectors have been more exposed to the pandemic recession and had larger contractions. 

Economic structure has also affected the effectiveness of the policy response; high informality in 

labor markets, for example, has made containment measures difficult and aggravated the crisis 

(see the October 2020 IMF Regional Economic Outlook: Western Hemisphere). Countries dependent 

on tourism have been severely affected and are most vulnerable to the length of the crisis and 

travel-related restrictions (see Box 2.1). Within countries, the crisis has had uneven effects on 

workers and firms. Employment declines have been disproportionately concentrated among 

lower-skilled workers (see Chapter 3), while exits at small businesses appear to be increasing 

(Crane and others 2020; see also Figures 2.4 and 2.5).  

As the pandemic has progressed, and lockdowns have been lifted and re-imposed, sometimes 

for narrower regions or in a less restrictive manner than in early 2020, the supply shocks have 

unwound to varying degrees across sectors. The effectiveness of measures taken by businesses to 

adapt to the lower-contact environment has also varied across sectors, leaving the remaining 

supply constraints highest in the high-contact sectors.  

Overall, the potential for medium-term scarring from the pandemic in an economy appears 

related to the interplay of four elements: the future path of the pandemic and associated 

containment measures; the heavier impact of the pandemic shock on high-contact sectors; the 

capability of businesses and workers to adapt to a lower-contact working environment and 

lower-contact transactions; and the effectiveness of the policy response to limit economic 

damage. The chapter next examines the historical experience to get a better sense of the 

persistent effects of downturns (for typical recessions, financial crises, and pandemics), the 

channels—including propagation across sectors—by which they occur, and how the COVID-19 

crisis may or may not be different.  

Figure 2.2.  Consumption Pattern during COVID-19
(Year-over-year percent change)

Sources: Haver Analytics; and IMF staff calculations.

Note: High-contact services are food, accommodation, recreation, and 

transportation services.
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In the United States, an increase in durable goods consumption partially offset the 

decrease in consumption of high-contact services.
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Figure 2.3.  Sectoral Price Changes
(Percent change in industry-level US producer prices, kernel density)
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Sources: Bureau of Labor Statistics; and IMF staff calculations.

Note: Data are for the United States. In panel 2, price changes are from January to 

June 2020. See Table 2.1 for a description of the sector groups. 
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Analysis of Historical Recessions 

This section first looks at the aftermath of previous recessions, distinguishing between more 

typical downturns and those associated with financial crises and pandemics, to get a sense of 

how long-lived their effects have tended to be and the supply-side channels (capital, labor, and 

productivity) through which they manifest. It then analyzes of the sectoral dimension of 

recessions and their propagation, focusing on how the production structure of an economy can 

amplify and spread an initial, more concentrated adverse shock. 

Prospects for Scarring from COVID-19 are Substantial 

Permanent damage to an economy’s supply potential following a “typical” recession can 

occur through a number of channels.9  

 

9 See Cerra, Fatas, and Saxena (2020) for a review of the related literature.  

–30

–25

–20

–15

–10

–5

0

5

H
ig

h 
co

nt
ac

t a
ffe

ct
ed

H
ig

h 
co

nt
ac

t l
es

s 
af

fe
ct

ed

Lo
w

-c
on

ta
ct

 s
er

vi
ce

s

Lo
w

 c
on

ta
ct

, o
th

er

H
ig

h 
co

nt
ac

t a
ffe

ct
ed

H
ig

h 
co

nt
ac

t l
es

s 
af

fe
ct

ed

Lo
w

-c
on

ta
ct

 s
er

vi
ce

s

Lo
w

 c
on

ta
ct

, o
th

er

Sources: International Labor Organization; and IMF staff calculations.

Note: Data are from 43 economies (27 AEs, 16 EMDEs) for 2019:Q4–2020:Q3. AEs 

= advanced economies; EMDEs = emerging market and developing economies.

Employment fell in many economies, and has recovered less in high-contact 

sectors.
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Figure 2.4.  Employment by Sector Group
(Hours worked, percent change from 2019:Q4)
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Sources: United States Census Bureau, Small Business Pulse Survey, January 
4–10; and IMF staff calculations.  
Note: The sample includes approximately 885,000 businesses from the United 
States. A small business is defined as a single location business with employment 
between 1 and 499 and receipts of at least $1,000.

Figure 2.5.  Impact on United States Small Businesses
(Percent of businesses)

1. Small Businesses Expecting to Close Permanently

COVID-19 has affected small businesses in particular, with many more expecting to 

close or have a permanent decline in business. 

2. Small Businesses Expecting Not to Return to Normal Level of Operations

National average

National average
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• First, unemployment may remain higher 

even after the recession (Blanchard and 

Summers 1986) and could result in a 

smaller labor force as discouraged 

workers exit. Human capital 

accumulation and future earnings can be 

affected by skill deterioration during 

extended periods of unemployment, 

delayed labor market entry for young 

workers, and negative effects on 

educational achievement in the longer 

run.10  

• Weak investment could result in both 

slower physical capital accumulation and 

affect productivity through slower 

technology adoption.  

• Productivity could also be permanently 

affected by the loss of firm-specific 

know-how as a result of bankruptcies and 

their spillovers (Bernstein and others 

2019), the effects of a decline in R&D 

and innovation during the recession, and 

an increase in resource misallocation (for 

example, Furceri and others 2020).   

Recoveries from past recessions point to 

persistent effects on output paths (Figure 2.6, 

panel 1).11 For typical recessions—those that do not coincide with violent conflict, a financial 

crisis, pandemic, or natural disaster—the depressed output path results primarily from 

persistently weaker productivity, while the employment rate declines somewhat in the short term 

before recovering.12 

Previous epidemics and pandemics in the modern era have been followed by output losses of 

magnitudes larger than those following typical recessions but smaller than those following 

 

10 Parental job losses can adversely affect children’s schooling and future labor market outcomes (Oreopoulos, Page, and Stevens 2008; Stuart 

2021). On the other hand, reduced labor market opportunities during recessions can lead to higher educational attainment in the short-run for 
high school and college-aged students. 

11 The analysis uses unbalanced panel data for 115 countries from 1957 to 2019. Recessions are divided into those associated with financial 

crises, previous pandemics, natural disasters, conflicts, and other ‘typical’ recessions. See Online Annex 2.2. for the local projection model 
specification. Permanent output loss following recessions has also been found in the literature (for example, Ball 2014; Blanchard, Cerutti, and 
Summers 2015; Cerra and Saxena 2008). 

12 Furceri and others (2021), who use a measure of utilization-adjusted productivity and focus on deep recessions in advanced economies, also 

find that these recessions lead to permanent losses in TFP, because of an increase in resource misallocation across sectors. 
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Sources: Penn World Table 10.0; and IMF staff calculations.
Note: The solid lines represent the estimated cumulative IRFs, shaded areas 
represent 90 percent confidence intervals. Time since the shock (in years) on the x-
axis. Past modern pandemics and epidemics include Hong Kong flu, SARS, H1N1, 
MERS, Ebola, and Zika. See Online Annex 2.2 for details. IRF = impulse response 
function; TFP = total factor productivity.  
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financial crises (Figure 2.6, panel 1).13 The 

COVID-19 pandemic, however, is even more 

widespread than past, modern-era pandemics, 

and more severe, suggesting a greater potential 

for damage.14 The absence of a financial crisis 

following COVID-19 thus far is favorable, 

however; the greatest scarring has occurred 

following recessions associated with financial 

crises (Figure 2.6, panel 1), with permanent 

deteriorations in TFP, the capital-to-worker 

ratio, and per capita employment.15  

Deep recessions, comparable to the 2020 

episode, have had different recoveries across 

country groups. In advanced economies, deep 

but short-lived recessions are associated with 

‘V-shaped’ recoveries and no permanent 

output loss after several years (Figure 2.7, 

panel 1). Emerging market and developing 

economies, however, experience protracted 

downturns and permanent losses, on average (Figure 2.7, panel 2).16  

Scarring in the labor market may be larger with the COVID-19 shock than in past recessions, 

as some high-contact sectors may shrink permanently. Moreover, widespread school closures 

have occurred across countries, with disproportionately adverse impacts on schooling in low-

income countries and those less prepared to switch to virtual learning (Box 2.2). Greater scarring 

through the physical capital channel could also occur as a persistent shrinkage of high-contact 

sectors could also result in sector-specific capital being stranded17 and the large corporate debt 

buildup during the crisis (see the April 2021 GFSR, Chapter 2) could hamstring more-leveraged 

firms and weaken investment. 

 

13 There are six of these in the sample: 1968 flu, SARS, H1N1, MERS, Ebola, and Zika. 

14 The Spanish flu of 1918–1920 was a global and severe pandemic, comparable to COVID-19 from an epidemiological perspective, but less 

so from an economic perspective because it broke out in the last year of World War I. US GDP, for example, grew by 9 percent in 1918 even as 
the pandemic killed an estimated 40 million people worldwide. See Barro, Ursúa, and Weng (2020) who attempt to disentangle the effects of the 
flu and war deaths. Other recent studies of the economic effects of epidemics and pandemics include Jordà, Singh, and Taylor (2020) and Ma, 
Rogers, and Zhou (2020). 

15 Larger output losses following financial crises has occurred for both advanced and emerging developing economies (Online Annex 2.2). 

Chapter 4 of the October 2009 WEO and Chapter 2 of the October 2018 WEO also document larger output losses following banking crises, 
coming from lasting declines in capital-per-worker, TFP, and employment. Adler and others (2017) analyze the widespread decline in TFP 
growth following the global financial crisis. 

16 Chapter 2 of the October 2012 WEO shows that economic performance in many emerging market and developing economies improved 

substantially over the preceding two decades, after relatively deep and protracted downturns in the 1970s and 1980s. The chapter finds the 
improvement is due largely to greater policy space and improved policy frameworks, with inflation targeting and a countercyclical fiscal policy 
significantly increasing both the length of expansions and speed of recoveries after recessions.  

17 Chapter 3 of the April 2021 GFSR discusses the implication of structural shifts in the demand for commercial real estate properties after 

COVID-19. Vacancy rates in the retail segment could increase significantly, as demand for traditional brick-and-mortar retail erodes further. 
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Figure 2.7.  Recovery Paths Following Deep and Shallow 
Recessions 
(Percentage points)

Sources: Penn World Table 10.0; and IMF staff calculations.

Note: The solid lines represent the estimated cumulative impulse response 

functions and shaded areas represent 90 percent confidence intervals. Time since 

the shock (in years) on the x-axis. High- and low-depth recessions are split based 

on the median per capita output loss. The figure includes only recessions that last 

one year and does not include recessions related to financial crises, past modern 

pandemics and epidemics, disasters, or conflicts. See Online Annex 2.2 for details. 

EMDEs = emerging markets and developing economies. 

1. Advanced Economies    2. Emerging Market and
    Developing Economies

A larger bounce back occurs after deeper recessions, but permanent output losses 
still result in emerging market and developing economies.

Low depth High depth
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Productivity-decreasing resource mismatches from the COVID-19 crisis, across sectors and 

occupations, may be larger than in previous crises, depending on how permanent the asymmetric 

losses are.18 COVID-19 related disruptions to upstream and downstream suppliers in the 

production network could also have knock-on effects, hurting productivity in connected firms. 

Productivity could also be negatively affected by a decline in competition, if the market power of 

large companies increases due to small business closures in high-contact sectors and even more 

broadly.19 At the same time, the pandemic has spurred increased digitalization and innovation in 

production and delivery processes, likely helping to offset the adverse productivity shock in 

some countries, as others lack the prerequisite widespread and reliable connectivity (Njoroge and 

Pazarbasioglu 2020).  

Taken together, these factors suggest that the prospects for scarring differ across countries 

depending on their exposure to the COVID-19 shock. This is partly related to the specific 

production structure of the economy and how it transmits the COVID-19 shock, which are 

considered in the next subsection. 

Recessions Typically Feature Shock Amplification via Sectoral Spillovers 

Digging deeper into how shocks transmit, 

this section draws implications for the 

COVID-19 crisis on sectoral spillovers from 

the hard-hit, high-contact sectors. It highlights 

the importance of productivity shocks in 

explaining both sectoral and aggregate 

outcomes through their persistence and 

amplification in supply chains and illustrates 

an important channel through which 

productivity losses can lead to medium-term 

scarring as discussed in the previous section.  

While the high-contact sectors, such as 

restaurants and retail trade, are less central to 

production networks than, say, the energy 

sector or financial intermediation, and supply 

disruptions turned out to be shorter-lived than 

initially feared, the analysis indicates large 

spillovers by historical standards due to the 

size of the COVID-19 disruption. These 

spillovers considerably amplified the initial shocks to the locked-down sectors and may cause 

 

18 Productivity could improve, however, if reallocation forces shift resources from unviable businesses in lower-productivity high-contact 

sectors toward higher-productivity service sectors and industry. Bloom and others (2020) find that in the United Kingdom, this positive between-
firm reallocation effect is likely to only partially offset the negative within-firm effects. They estimate private sector TFP to be 5 percent lower at 
the end of 2020 than it would have been, and likely to remain 1 percent lower in the medium-term 

19 See Bernstein, Townsend, and Xu (2020), for example, who document this “flight to safety” of consumers and job-seekers toward known 

brands and large companies in the US labor market. At the same time, new business formation in the United States reached a record in the third 
quarter of 2020 (Brown 2020).  

Automotive

Figure 2.8.  Own and Spillover Effects

Source: IMF staff. 

Note: Solid arrows correspond to (net) trade flows. Dashed arrows correspond to the 

various shocks and their resulting effects on the focal sector (automotive).

Downstream 

effects

Automobile 
dealers

Steel 
producers

Electricity 
producers

Car rental 
companies

Upstream 
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Own 

effect

A stylized version of the production network for the automotive sector illustrates 

own, downstream, and upstream effects. Own effects result from shocks originated 

in the same sector. Downstream and upstream effects result from shocks originated 

in supplier and costumer sectors, respectively. 
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persistent aggregate output losses. Specifically, 

the analysis shows that losses are not limited 

to the high-contact sectors themselves but can 

be greatly amplified through production 

networks.   

The sector-level analysis measures the size 

and persistence of sectoral spillovers in the 

past and makes use of inter-country input-

output tables to map linkages across sectors.20 

For each sector, the exercise estimates the 

effects of shocks in the same sector (own effect) 

and from other sectors (spillover effects) on the 

cumulative change in real gross value-added.  

• Spillover sources. Shocks from other 

sectors are grouped into upstream and 

downstream, based on their origin: 

downstream effects are those stemming from 

shocks traveling downstream from suppliers to 

the focal sector of interest, while upstream 

effects are those traveling upstream from 

customers to the focal sector (Figure 2.8). For 

example, a productivity shock to the steel 

industry is likely to affect the downstream 

automotive industry, while a decrease in 

government purchases of cars will reverberate 

upstream to the steel industry. Upstream and 

downstream shocks are further divided into 

domestic and foreign sources. Overall, there 

are four types of shocks examined based on 

their position in the production network: upstream domestic, upstream foreign, downstream 

domestic, and downstream foreign.  

• Supply and demand shocks. The transmission of two types of sector-level shocks is analyzed: 

a supply shock, proxied by changes in sectoral total factor productivity (TFP); and a demand 

shock, captured by changes in sectoral government spending.21  

Spillover effects are large compared with the “own” effect for both types of shocks. For a 

productivity shock, total spillover effects are almost two times larger than the own effects, on 

 

20 Online Annex 2.3 provides additional details on the empirical specification, which builds upon Acemoglu, Akcigit, and Kerr (2016) and 

Acemoglu and others (2016).  

21 For each sector, TFP changes are calculated as the change in real gross value added minus total hours worked, weighted by the sectoral 

labor share, and the real fixed capital stock, weighted by the capital share. Changes in sectoral government spending  are calculated as the share 
of country-level government spending directed to each sector according to input-output links. 
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Figure 2.9.  Own and Spillover Effects from Sectoral Shocks

Source: IMF staff calculations.

Note: Local projections estimate own and spillover effects of sectoral shocks.. Each 

reported coefficient corresponds to the cumulative change in sectoral GVA from a +

1 standard deviation of each shock type, among other things. Total spillover effects 

(encompassing all four network shocks) from TFP shocks are statistically significant 

at the 1% level at horizons 1 to 5; total spillover effects from government spending 

shocks are statistically significant at the 5% level at horizons 1 to 3. See Annex 

Tables 2.3.1 and 2.3.2 for the significance of each individual coefficient and further 

details. The sample covers up to 31 advanced and 12 emerging market economies 

over 1995–2014. Own effects result from shocks originated in the same sector. 

Downstream domestic/foreign and upstream domestic/foreign effects result from 

shocks originated in domestic/foreign supplier and costumer sectors, respectively. 

See Online Annex 2.3 for further methodological details. GVA = gross value added; 

TFP = total factor productivity.

1. Own and Spillover Effects of a TFP Shock
    (Cumulative change in GVA, percentage points)

2. Own and Spillover Effects of a Government Spending Shock
    (Cumulative change in GVA, percentage points)

Own Upstream, domestic
Upstream, foreign Downstream, domestic
Downstream, foreign

Supply (TFP) and demand (government spending) shocks have led to large and 

persistent spillovers in the past.
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average (Figure 2.9, panel 1).22 For the 

government spending shock, spillover effects are 

broadly the same size as for the supply shock, 

while own effects are smaller (Figure 2.9, panel 

2). As a result, the relative size of the spillover 

effects compared with the own effect for the 

government spending shock is about seven times 

larger than for the productivity shock. Spillover 

effects are persistent for both types of shocks, 

remaining sizable up to five years after the shock 

hits, although even more so for productivity 

shocks.23 This means that the pandemic not only 

reduces activity in sectors directly exposed to the 

COVID-19 shock but can be amplified through 

spillovers to connected sectors. This has 

important implications in particular for countries 

where high-contact sectors are a large part of the 

total economy, as discussed in the following 

section and in Box 2.1.  

Productivity shocks also tend to have much 

larger estimated downstream effects, consistent 

with earlier literature, which also finds large 

downstream effects as shocks to the productivity 

of suppliers leads to price changes that in turn 

affect quantities in the focal sector downstream 

(Acemoglu, Akcigit, and Kerr, 2016).24 

Shock amplification through the sectoral structure of production—including for negative 

shocks, as occurs in recessions—can be substantial. The importance of negative sectoral 

productivity shocks to potential scarring is apparent from the findings shown here. For a typical 

adverse shock, the average sector does not recover from a productivity shock in its own sector, 

with the sector’s share of total gross value-added remaining 5 percent lower up to five years after 

the shock (Figure 2.10, panel 1). Government spending shocks and shocks originating in other 

sectors, however, do not statistically significantly affect a sector’s share in total gross value-

added, although there are signs that productivity shocks elsewhere may have longer-lived effects 

(Figure 2.10, panels 1 and 2). The COVID-19 demand shocks are likely to have larger and more 

persistent effects than the typical past spending shock, however, as they induce permanent shifts 

 

22 The standardization of the effects reported in Figure 2.10 implies that the total network effect is different from the sum of the four network 

effects. Online Annex 2.3 describes the methodology adopted to derive the total network effect. 

23 Spillover effects from TFP shocks are statistically significant from horizons one to five years after the shock, while spillover effects from 

government spending shocks remain statistically significant from horizons one to four years after the shock. See Annex Tables 2.3.1 and 2.3.2.  

24 The result of a dominant role for upstream effects in response to demand shocks found in previous studies focusing on domestic spillovers 

in the United States is however not confirmed in the broader sample analyzed in this chapter. 
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Figure 2.10.  Recovery from Negative Sectoral Shocks
(Cumulative change of sectoral share in GVA, percentage points)

Source: IMF staff calculations.

Note: Impulse response functions are for the cumulative percent change in sectoral 

share in GVA from –1 standard deviation of own shock (panel 1) and of total 

network shocks (panel 2). Shaded areas are 95 percent confidence intervals, with 

standard errors clustered at the country-sector level. Time since the shock (in 

years) on the x-axis. The sample covers up to 43 economies (31 advanced and 12 

emerging market economies) over 1995–2014. See Online Annex 2.3 for further 

details. GVA = gross value added; TFP = total factor productivity.
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The average sector permanently shrinks after a TFP shock to its own sector. 
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in consumer preferences. Taken together, these results illustrate the importance of sectoral 

exposure to the COVID-19 shock and spillovers based on economic structure in shaping 

medium-term losses. 

Sectoral Propagation with the COVID-19 Crisis 

To understand the importance of sectoral 

spillovers in the current crisis, a back-of-the 

envelope exercise is considered that combines 

the historical coefficients presented in the 

previous subsection, the sectoral changes to 

employment and productivity in 2020, and the 

pre-pandemic network structure from input-

output tables. This indicates that that sectoral 

spillovers have also been significant in the 

current crisis (Figure 2.11). Downstream 

effects—from suppliers to final demand—are 

again dominant, which highlights the 

importance of supply shocks in this crisis, and 

in particular of the productivity channel. 

Foreign spillovers appear to have a more 

limited role, consistent with recent studies of 

the transmission of the COVID-19 shock 

through global value chains (Bonadio and 

others 2020; Cerdeiro and Komaromi 2020).25  

The “own effect” is larger for high-contact 

sectors while the relative importance of 

spillovers is larger for low-contact sectors 

(Figure 2.11). The absolute size of the 

spillovers in low-contact sectors remains 

relatively modest, however, as the contraction 

in gross value-added is less severe (see Figure 2.1). Moreover, while still sizable, the relative size 

of sectoral spillovers compared with own effects in the COVID-19 crisis is smaller than 

historical spillovers from productivity and government spending shocks. The difference results 

from the current shock’s concentration in sectors that are more peripheral to production 

networks (predominantly services), unlike in previous downturn episodes. However, the 

magnitude of the COVID-19 shock, especially for countries with large sectoral exposure, means 

that the current crisis could still result in substantial scarring as shown in the following section.  

Moreover, the longer the crisis continues— and if the number of small business failures 

climbs—the greater the likelihood the shock will spread widely across economies. From closed 

 

25 Bonadio and others (2020) find that a quarter of the average real GDP downturn caused by the Covid-19 shock was due to transmission 

through global supply chains, while Cerdeiro and Komaromi (2020) show that lockdowns in early 2020 resulted in strong but short-lived trade 
spillovers.  
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Figure 2.11.  Relative Own and Spillover Effects from  the 
COVID-19 Shock
(Percent contribution to the 2020 GVA decline)

Source: IMF staff calculations. 

Note: The relative effects can be interpreted as those occurring in the aftermath of 

the initial shock in 2020. High-contact sectors are wholesale and retail trade, hotels 

and restaurants, entertainment and personal services, transportation, education, 

health, and construction. Low-contact sectors are all the others. Effects are reported 

with the reverse sign. Sample covers up to 34 countries (24 advanced and 10 

emerging markets) over 1995–2014. See Online Annex 2.3 for details. GVA = gross 

value added.

Own Upstream, domestic
Upstream, foreign Downstream, domestic
Downstream, foreign

There were significant spillovers from the COVID-19 shock, relatively larger for low-

contact-intensive sectors. 



CHAPTER 2  AFTER EFFECTS OF THE COVID-19 PANDEMIC: PROSPECTS FOR MEDIUM-TERM ECONOMIC DAMAGE 

International Monetary Fund | April 2021 13  

restaurants and bars, to farms and wineries shutting down, to lower demand for tractors and 

other agricultural equipment, damage to high-contact sectors will continue to spread to other 

sectors. Drawing on the transmission and scarring channels identified here, the next section 

discusses implications of the COVID-19 shock for the medium-term outlook, including the role 

of sectoral composition of economies.  

Implications for the Medium Term: How Persistent Are Output Damages from 

COVID-19 Likely to Be? 

A Unique Crisis With a Wide Range of Possible Medium-Term Outcomes 

As discussed in the previous section, the 

historical record suggests that most recessions 

leave persistent scars—largely through lower 

productivity  growth and (in the case of 

pandemic recessions and financial crises) 

slower capital accumulation. Moreover, 

adverse productivity shocks concentrated in 

some sectors can propagate, spilling over to 

other sectors and contributing to a broader 

downturn.  Because the sectoral propagation 

is different from the past—with more 

peripheral sectors (high-contact sectors) worse 

affected this time—the overall scarring for the 

(average) economy may therefore be less 

severe than in previous episodes, even if the 

effects for the hardest-hit sectors end up 

larger than in the past. Nevertheless, 

differences in sectoral composition across 

countries could bring about differences in the 

magnitude of  medium-term output losses.  

In addition, the unprecedented policy 

response has helped preserve economic 

relationships, cushioned household income 

and firms’ cash flow, and prevented 

amplification of the shock through the 

financial sector. These actions helped 

maintain a foundation from which activity has been able to recover quickly (Chapter 1). 

Moreover, large household savings accumulated during the pandemic (for instance in advanced 

economies) point to the possible release of pent-up demand and boost to growth once the 

health crisis comes to an end and restrictions are durably lifted. These factors suggest that 

medium-term damages following the extreme contraction of 2020 could be less severe than the 

depth of that collapse would suggest based on past patterns.  
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Source: IMF staff estimates.

Note: Bars show the difference in real output four years after the crisis and 

anticipated output for the same period prior to the crisis for the indicated economy or 

regional group, as percent deviation from precrisis trend. For the COVID-19 crisis, it 

compares the current WEO vintage forecast for 2024 versus that from the January 

2020 vintage (prior to the pandemic). For the global financial crisis, it compares the 

April 2013 vintage for 2012 versus the October 2007 vintage (prior to the start of the 

US recession at end-2007). Economy weights are fixed using April 2013 vintage year 

2007 for the global financial crisis, and the current vintage year 2019 for the 

COVID-19 crisis. Sample consists of 178 economies. AEs = advanced economies, 

EMDEs = emerging market and developing economies, EMEs = emerging market 

economies; LICs = low-income countries; WEO = World Economic Outlook.

Scars from the COVID-19 pandemic recession are expected to be less than those 
from the global financial crisis on average, but with emerging market and 
developing economies hurt more than advanced economies.

Global financial crisis COVID-19

Figure 2.12.  Medium-term Output Losses
(Percent deviation from precrisis trend)
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However, as noted in Chapter 1, there is exceptional uncertainty around the outlook, over both 

the short and medium term. The extent of scarring also depends on factors unique to a 

pandemic-driven downturn and inherently hard to predict: the path of the pandemic (whether 

transmission of new variants outpaces vaccinations and makes COVID-19 an endemic disease 

of as yet unknown severity) and the scale of activity disruptions from restrictions needed to 

lower transmission before vaccinations start to deliver society-wide protection. Other factors 

also remain uncertain, including: the effectiveness of the evolving policy response; possible 

amplification through the financial system; and global spillover channels, such as portfolio flows 

and remittances.  

Expected Medium-Term Losses Are Sizable, But Typically Smaller Than During The Global 

Financial Crisis 

Taking into account this uncertainty, the medium-term (five-year horizon) outlook in the 

current forecast envisions output losses relative to pre-pandemic projections of about 3 percent 

for the world economy (Figure 2.12). By comparison, the lasting damages over a comparable 

period from the global financial crisis were larger, at almost 10 percent for the world as a 

whole.26  

The smaller global losses currently expected from COVID-19 compared with the global 

financial crisis reflect less severe impacts on advanced and, to a lesser extent, emerging market 

economies. In contrast, lower-income countries are expected to do worse on average, than they 

did following the global financial crisis. These patterns are consistent with the baseline 

assumption of a sustained recovery from the current crisis in which financial stability risks 

remain contained, unlike what happened with the global financial crisis.27 Moreover, advanced 

economy losses are expected to be much lower than in emerging market and developing 

economies, likely reflecting their larger policy support and anticipated faster access to vaccines 

and therapies.28 Losses are expected to be largest among low-income countries consistent with 

their more limited room to provide policy support. These differences in expected losses 

underscore the importance of universal vaccine access for both health and economic outcomes. 

 

26 Figure 2.12 shows the expected medium-term output losses from COVID-19 and realized medium-term output losses following the global 

financial crisis. Forecasts for medium-term output losses one year into the global financial crisis show the same pattern. That is, expected 
medium-term output losses following the global financial crisis were considerably larger than is now expected for COVID-19, with larger losses 
expected in advanced economies and emerging market economies than in low income countries. 

27 The protracted period of financial stress in the global economy started with the subprime mortgage crisis in the United States in 2007 and 

continued through the euro area sovereign debt crisis, which peaked in 2012.   

28 The pandemic has exacerbated inequalities in both advanced and emerging market and developing economies, however. See Chapter 2 of 

the April 2021 Fiscal Monitor. 
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Expected Scarring Varies with Economic Structure and Size of Policy Response  

A simple regression analysis of the correlates 

of news about expected medium-term output 

losses (as captured by forecast revisions) aligns 

with this story, suggesting that the average 

income level, the sectoral structure of the 

economy (its precrisis dependence on tourism 

and its pre-crisis services share), and the size of 

the fiscal policy response in 2020 help explain 

for the variation across economies. The 

exercise examines revisions to output forecasts 

across economies, focusing on the outer years 

of the forecast horizon (2022–24).29  

The largest impacts of the crisis are on the 

most tourism-dependent economies, with a 

one-standard-deviation increase in tourism and 

transportation share of GDP associated with a 

2 percent reduction in expected output in 2022 

(Figure 2.13, panel 1).  However, the exposure 

through tourism is expected to fade over time 

and is not statistically significant at longer 

horizons.  In contrast, economies with larger 

services sectors are projected to experience 

more persistent output losses, with a 1 percent 

reduction in expected output in 2022 that 

increases to close to 1.5 percent by 2024.30 

Policy support also plays an important role. 

Countries with larger pandemic-related above-

the-line fiscal measures are projected to 

experience smaller losses, all else equal (see also 

Chapter 1 of the April 2021 Fiscal Monitor).  

 

29 The regressions also include dummy variables for country income groups and regions. For ease of comparison of effects across explanatory 

variables, each regressor is standardized to mean-zero and a standard deviation of one. Importantly, the current severity of the pandemic affects 
the forecast revision in the near term but is not a significant explanatory factor further out in the forecast horizon once other variables (most 
notably, income classification) are considered. These results are robust to including additional variables that capture the severity of the pandemic, 
health care capacity, and the level of government debt. See Online Annex 2.4. 

30 The relationship between services share and output losses will depend on the composition of services, as low-contact services such as 

information and communication, financial, and professional and business services have been less affected (see Figure 2.1) by the pandemic. The 
results are robust to using a measure of the pre-crisis high-contact services share of the economy rather than the services share. 
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Figure 2.13.  Expected Medium-Term Output Losses: 
Explanatory Factors and Revisions
(Percentage points)

Sources: World Bank, World Development Indicators; World Travel and Tourism 

Council; and IMF staff calculations. 

Notes: X-axis units are different forecast horizons. Above-the-line fiscal measures 

refer to additional spending and forgone revenue in response to COVID-19. Both the 

tourism and transportation and service sector are in share of GDP. Chart shows 

point estimate and two standard error ranges for coefficients of a cross-sectional, 

cross-country regression (unweighted) of forecast revisions on explanatory variables. 

Panel 2 shows the estimated coefficient on the economy group indicator. 

Explanatory variables are standardized to have zero mean and unit standard 

deviation. Units of the y-axis are therefore percent change in output per one-

standard-deviation increase across countries. Regression specification also includes 

dummies for region and income group (not shown). Standard errors are clustered by 

region. AEs = advanced economies; EMEs = emerging market economies; LICs = 

low-income countries.

Economies more exposed to demand for tourism and services have been hit 

hardest, but pandemic-related fiscal measures have mitigated losses. Medium-term 

losses are larger and more persistent in emerging market economies; prospects for 

advanced economies have improved in recent months.
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Uncertainty High and Dependent on the Pandemic Path 

The uncertainty surrounding these projections (and the extent to which incoming news affects 

views on the outlook) can be seen by examining changes in expectations of medium-term losses 

between the October 2020 WEO and the current forecast (Figure 2.13, panel 2). Recent 

favorable news with regard to vaccines and a stronger-than-expected second half of 2020 had a 

larger impact on advanced economy projections. The losses currently projected (blue line) are 

notably smaller than those foreseen in the October 2020 WEO (red line) for the advanced 

economy group, but broadly similar for the other income groups. 

It is important to remember that the assessment describe here is based on the current 

understanding of the path of the pandemic. As the changes from the October 2020 WEO 

demonstrate, the prospects for medium-term scarring and the associated medium-term forecast 

will evolve based on incoming news about vaccines, new virus mutations, disruptions to activity, 

and the policy response. 

Policies to Limit Persistent Damage 

Experience from past recessions underscores the importance of avoiding financial distress as 

the COVID-19 policy response evolves. To prevent scarring that could result from future 

financial instability, measures that support credit provision should be maintained while ensuring 

balance sheet resilience and adequate buffers (see Chapter 1 and April 2021 GFSR).  

As vaccine coverage improves and supply constraints ease, countries will need to tailor their 

policy response to the different stages of the pandemic. Targeted fiscal support that addresses 

the disparate sectoral effects of the crisis may be most effective while supply constraints remain 

in place, whereas public investment can help boost both supply and demand as these constraints 

ease. Where fiscal space permits, policymakers should deploy a combined package of better-

targeted support for affected households and firms and public investments aimed at the 

following: 

• Reversing setbacks to human capital accumulation and encouraging employment. Ensuring adequate 

resources for health care, early childhood development programs and education, will help 

mitigate long-term individual earnings losses and damages to aggregate productivity (see 

October 2020 WEO Chapter 1 and October 2020 Fiscal Monitor Chapter 2). Worker 

retraining and investment in digital literacy would broaden access to emerging job 

opportunities and avoid further economic divergence. Expanding social safety nets and 

support for displaced workers through what could be a long adjustment period will be key in 

addressing the rise in inequality that is likely to result from the pandemic (see Chapter 3).  

• Supporting productivity. In addition to allowing for the exit of nonviable firms, active labor 

market policies31 and other policies to facilitate resource reallocation, such as structural 

reforms to improve labor mobility and reduce product market rigidities, can help prevent 

 

31 Active labor market policies, which help workers transition between jobs, include worker retraining, public employment services, public 

work schemes, wage subsidies to support job creation, and support for self-employment/micro-entrepreneurs. 
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persistent misallocation. Polices to promote competition, innovation, and technology 

adoption would also lift productivity growth.  

• Boosting investment. Public investment in infrastructure, particularly a green infrastructure push, 

can help crowd-in private investment (see October 2020 WEO and Fiscal Monitor, Chapter 

2). Corporate balance-sheet repair would reduce debt overhang and promote investment (see 

October 2020 WEO Chapter 1). Improved bankruptcy and debt restructuring mechanisms 

would help reallocate productive capital (see April 2021 GFSR, and Bauer and others 2021). 

In countries with a larger share of high-contact affected sectors, more reallocation will likely be 

needed. Here, lifeline policies for firms and employment preservation that gradually unwind, 

coupled with policies to facilitate reallocation, will be particularly important. Supporting growth 

opportunities related to the accelerated shift to e-commerce and increasing digitalization of the 

economy will have positive spillovers and thus help transition away from shrinking sectors. Last 

but not least, multilateral cooperation is critical to prevent further economic divergence, as  

discussed in Chapter 1.  

Conclusions 

Recoveries after past recessions suggest that prospects for scarring are considerable, 

particularly given the depth of the COVID-19 shock. Analysis of historical sector-level shocks 

shows that sectoral spillovers from both supply and demand shocks have been large and 

persistent. Sectoral productivity shocks, in particular, have persistent effects, leading to long-

lasting declines, on average, in the sectors they have struck. Nonetheless, this crisis is different 

from past recessions in many ways and exceptional uncertainty surrounds the outlook.  

Medium-term output losses following the pandemic are currently expected to be large but 

exhibit significant variation across economies and regions. Despite higher-than-usual growth as 

the global economy recovers from the COVID-19 shock, world output is still anticipated to be 

about 3 percent lower in 2024 than pre-pandemic projections suggested. These expected losses 

are lower than what was seen during the global financial crisis, consistent with the swift policy 

response that supported incomes and helped contain financial sector disruptions. However, 

emerging market and developing economies, in particular, are expected to have deeper scars 

than advanced economies, partly reflecting their greater sectoral exposure to the pandemic shock 

and more muted policy response.  

The picture of divergent recoveries that is emerging, with a larger likelihood and extent of 

scarring in many of the same countries that have limited fiscal space, suggests a challenging path 

ahead. Ensuring effective policy support until the recovery is firmly underway will help limit 

persistent damage. Avoiding financial distress as the COVID-19 policy response evolves is 

important, since the greatest scarring in the past has occurred in recessions associated with 

financial crises. To maximize the use of limited fiscal space, policy makers should tailor their 

responses, targeting support to the most-affected sectors and firms. Policies that reverse the 

setback to human capital accumulation, boost job creation, and facilitate worker reallocation will 

be key to address long-run GDP losses and the rise in inequality. Finally, multilateral 

cooperation on vaccines to ensure adequate production and timely universal distribution will be 

crucial to prevent even worse scarring in developing economies.
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 Box 2.1. A Perfect Storm Hits the Hotel and Restaurant Sector 

The hotel and restaurant sector has suffered large employment and 

production losses from COVID-19. While international supply-side 

spillovers from the sector are smaller than from an average sector, the 

propagation to other sectors within the economy is important. The sector’s 

recovery will depend critically on how quickly the pandemic is contained, 

with larger scarring the longer it takes for demand to recover.      

Hotels and restaurants have been particularly hard hit by the 

COVID-19 crisis. In the United States, for example, 

employment in the sector fell by almost 40 percent from 

February to May 2020, compared with 13 percent overall. 

Data up to the third quarter of 2020 suggests that countries 

more reliant on the hotels and restaurants sector suffered 

considerably from the pandemic (Figure 2.1.1, panel 1), even 

where lockdowns were less stringent.1 This illustrates the 

importance of sectoral composition in determining the 

aggregate impact of COVID-19, as shocks to this and other 

high-contact sectors propagate to the rest of the economy. 

One important feature of this sector is that it is more 

connected to other sectors in the local economy than the 

median industry. Thus, spillovers to other sectors can be 

sizeable.2  

In the medium term, scarring in tourism-dependent 

economies is expected to be larger than in other countries. 

GDP is estimated to be 2.2 percent below pre-COVID trend 

by 2023 from just the shock to the hotel and restaurant sector 

itself (Figure 2.1.1, panel 2).3 The Pacific Islands are the 

economies most affected by this shock, with GDP estimated 

to be around 3 percent below trend in 2023, of which 0.4 

percentage points is estimated to be due to additional scarring from the shock. As other sectors 

were also affected in all economies, the overall negative effect on medium-term output from 

COVID-19 is likely to be even larger. 

 

The author of this box is Allan Dizioli 
1 The size of the shock to the hotel and restaurant sector is inferred using disaggregated data from the UK, the value-added weights of 

different sectors in each country’s GDP, and other aggregated sectoral data, taking differences in containment measures across countries into 
account. For countries where no recent disaggregated sectoral  information is available, air traffic data is used. The average shock is 25 percent of 
the pre-COVID-19 value added in the sector and is heterogenous across countries – at less than 10 percent in Turkey and as high as 60 percent 
in Samoa. 

2 Using input-output data for about 170 countries. The data is from the Eora database, which is a set of global harmonized input-output 
matrices covering 26 sectors and final uses. See Lenzen and others (2013) for a detailed description of the database. 

3 Two complementary methods, partial equilibrium and dynamic stochastic general equilibrium, are used to estimate the amplification effects 
and country spillovers from COVID-19 and assess its possible long-term impacts. The first, partial equilibrium method, developed by Bems, 
Johnson, and Yi (2011), uses world IO table links and assumes no substitutability between sources of inputs and no price changes. The second 
method uses the IMF’s G20 Model, which is a general equilibrium model with substitutability between goods, but is less rich in modeling the 
sectoral linkages. Both approaches yield very similar results. 

–14

–12

–10

–8

–6

–4

–2

0

0 1 2 3 4 5 6 7

MLT

CHN

IND

BRA

ESP

FRA

IDN

KOR

AUT

HRV

NOR

JPN

EST

S
ho

ck
 to

 e
co

no
m

y 
(p

er
ce

nt
 o

f G
D

P
)

Size of accommodation sector (percent of total GVA)

Figure 2.1.1.  COVID-19 Damage to the Hotels 
and Restaurants Sector

Sources: UNCTAD-EORA Global Value Chain database; and 
IMF staff calculations and estimates.
Note: Shock to the economy is measured as the percent 
deviation from the pre-COVID-19 WEO forecast for 2020 GDP 
growth. The size of the hotels and accommodation is 
measured as their value added as a percentage of total value 
added. The Oxford stringency index records the strictness of 
“lockdown style” policies that primarily restrict people’s 
behavior. GVA = gross value added.

Low Medium High

–5.0

–4.5

–4.0

–3.5

–3.0

–2.5

–2.0

–1.5

–1.0

–0.5

0.0

0.5

U
ni

te
d 

S
ta

te
s

E
ur

o 
ar

ea

T
ou

ris
m

 d
ep

en
de

nt

P
ac

ifi
c 

is
la

nd
s

U
ni

te
d 

S
ta

te
s

E
ur

o 
ar

ea

T
ou

ris
m

 d
ep

en
de

nt

P
ac

ifi
c 

is
la

nd
s

1. Size of Accommodation and Food 
    Services Sectors and COVID-19 Contraction

2. Output Remains below Pre-COVID-19 Trend 

    after Four Years with Additional Scarring

    (Percentage points)

Spillovers to other sectors External demand

Additional scarring
20232020

Oxford stringency:



CHAPTER 2  AFTER EFFECTS OF THE COVID-19 PANDEMIC: PROSPECTS FOR MEDIUM-TERM ECONOMIC DAMAGE 

International Monetary Fund | April 2021 19  

 
Box 2.2. Education Losses during the Pandemic and the Role of Infrastructure  

School closures and other pandemic-related disruptions pose a serious risk to human capital accumulation 

across the world. Early evidence shows that education losses were larger in economies with preexisting gaps in 

infrastructure (such as access to electricity and internet) which constrained their ability to effectively implement 

remote learning programs. Remedial measures are essential to prevent the scarring effect on human capital stock, 

which would lead to further economic divergence. This calls for urgent 

policy action as well as international support for low-income and many 

emerging market economies with limited infrastructure and inadequate 

educational funding.  

Global education losses due to the COVID-19 pandemic 

pose significant challenges to human capital accumulation. 

School closures affected 1.6 billion students in 180 countries 

at the peak of the pandemic (WB 2020a). In 2020, countries 

reported an average of 49 missed days of instruction, 

equivalent to about a quarter of an academic year.1 Education 

losses were more severe in low-income developing countries, 

where students missed an average of 69 days of instruction in 

2020, compared with 46 days in emerging market economies 

and 15 days in advanced economies. Educational disruptions 

will likely cause losses in learning and impair human capital 

accumulation.2 In addition, girls and students from low-

income households face disproportionately greater risk of 

learning losses.3 

COVID-19 can exacerbate existing disparities in education 

across countries. Despite significant global convergence in 

primary school enrollment rates, average years of schooling 

among adults in low-income developing countries (5 years) 

was less than half that in advanced economies (12 years) in 2018 (UNESCO Institute for 

 

The authors of this box are Mariya Brussevich, Marina Conesa Martinez, and Futoshi Narita. This box is part of a research 
project on macroeconomic policy in low-income countries supported by the United Kingdom’s Foreign, Commonwealth and 
Development Office (FCDO). The views expressed here do not necessarily represent the views of the FCDO. 

1 We use the 2nd wave of the Survey on National Education Responses to COVID-19 School Closures designed for Ministries of Education 
and conducted by the United Nations Educational, Scientific, and Cultural Organization (UNESCO), the United Nations 
Children’s Fund (UNICEF) and the World Bank (WB) between July and October, 2020. For each education level (pre-primary, 
primary, lower secondary, upper secondary), 80 economies (27 low-income developing countries, 41 emerging market economies, 
12 advanced economies) answered the question: “How many days of instruction have been missed or projected to be missed 
(taking into account school breaks, etc.) for the academic year impacted by the COVID-19?”. We use the average of missed days 
of instruction across education levels. 

2 “Missed days of instruction” are likely to exclude remote learning days. This conjecture is based on the comparison with an 
indicator of “school closing” under the Oxford COVID-19 Government Response Tracker (OxCGRT, Hale and others, 2020). 
Learning losses are likely to be greater than suggested by missed days of instruction considering the potentially lower 
effectiveness of remote schooling than in-person schooling. See Chapter 2 of the April 2021 Fiscal Monitor for more discussion 
and estimates of learning losses using the data from the OxCGRT. 

3 For further discussion, refer to Center for Global Development (2020), Agostinelli and others (2020), Engzell and others 

(2020), and Azevedo and others (2020). 

Sources: UNESCO-UNICEF-World Bank Survey on National 
Education Responses to COVID-19 School Closures; World 
Bank, World Development Indicators; and IMF staff 
calculations.
Note: Each bar corresponds to the average number of 
missed days of instruction across countries with a given 
infrastructure characteristic.The differences are statistically 
significant at the 5 percent level. ICT = information and 
communications technology.
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 Statistics).4 Furthermore, gender parity in  enrollment across all educational levels has yet to be 

achieved in many developing economies (WB 2018). 

Pandemic-induced disruptions in educational systems are especially large in countries with 

limited infrastructure (Figure 2.2.1). The global shift to remote learning has limited education 

losses, but its uptake and effectiveness have been uneven across counties. Education losses are 70 

percent higher in economies ranking below the world average in access to electricity—90 percent 

of the population in 2018—compared with those above the world average. In economies where 

less than half of the population had internet access (world average in 2018), students missed 65 

days of instruction—double the average in the economies with higher connectivity rates. In 

addition, governments that did not provide ICT tools or free connectivity to support teachers’ 

transition to remote learning during the pandemic reported almost double the number of missed 

days compared to the governments that provided such support. Online platforms for remote 

learning are available only in three quarters of low-income developing countries. Most of these 

countries resorted to radio and television for broadcasting educational content, but almost a 

quarter of these countries reported that these tools were not effective for remote learning. 

Many economies risk significant education losses during the pandemic, with corresponding 

long-term income loss.5 These call for mitigating policy action. Although online learning is likely 

to play a larger role in the delivery of education in the future, infrastructure gaps and inadequate 

educational funding in low-income and many emerging market economies can pose significant 

obstacles. To avoid further economic divergence, modernizing educational systems, investing in 

necessary infrastructure, and ensuring equitable school funding are urgent. Remedial policies also 

include teacher training to alleviate education losses, financial support to accommodate 

schooling demands and adjustments to the length of the school year, and offering 

complementary tutoring programs for those severely affected during the closures (WB, 2020b).  

The international community should support such efforts with increased development assistance 

for education and digital infrastructure, which could be financed by multilateral development 

banks, nontraditional partnerships through philanthropic organizations and corporate social 

responsibility initiatives, or with resources freed up by the debt relief initiatives (WB 2020c).  

  

 

4 In 2008, the gap in primary school enrollment rates between advanced economies and low-income developing countries was 
closed (WB World Development Indicators database). 

5 While the exact learning and associated income losses are not yet known, the estimates of long-term income drop per lost year 
of schooling span a range of 9-12 percent of per capita GDP (see e.g., Psacharopoulos and Patrinos 2018; Fuchs-Schündeln and 
others 2020; Jang and Yum 2020; Kattan, Montenegro, and Patrinos 2021). Azevedo and others (2020) estimate the lifetime loss 
in labor earnings for the affected cohort at $10 trillion—or 8 percent of global GDP in 2017—without remedial measures. 
Hanushek and Woessmann (2020) estimate that learning losses translate to 3 percent lower lifetime income for the affected cohort 
and 1.5 percent lower annual GDP for the remainder of the century. For the US, the annual loss in economic output is projected 

to reach 0.25 percent on average for the next 70 years (Fernald and others 2021).  
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The primary data sources for this chapter are the IMF World Economic Outlook database, the 
Penn World Table (PWT) 10.0 database, the World Input-Output Database (WIOD) Release 
2013 and 2016, United Nations National Accounts Statistics, and EORA MRIO 26 sector 
database (see Annex Table 2.1.1 for all sources). The sample coverage for the different sections 
of the analysis, driven by data availability, is reported in Annex Table 2.2.2.  

 

 

Indicator Source
Real GDP per capita (at constant prices, in 2017 US dollars) Penn World Table 10.0
Total factor productivity (at constant prices, 2017=1) Penn World Table 10.0
Capital stock (at constant prices, in 2017 US dollars) Penn World Table 10.0
Number of persons engaged Penn World Table 10.0
Population Penn World Table 10.0
Financial crisis Laeven and Valencia (2018); Reinhart and others (2016)
Pandemic incidence Furceri and others (2020); Cockburn, Delon, Ferreira (1969)
Disaster incidence Emergency Events Database (EM-DAT), CRED / UCLouvain, Brussels, Belgium, 

www.emdat.be (D. Guha-Sapir)

Conflict incidence Uppsala Conflict Data Program (UCDP) Georeferenced Event Dataset and Battle-Related 
Deaths Dataset; UCDP/PRIO Armed Conflict Dataset; Novta and Pugacheva (2021)

Inter-country Input-Output Tables World Input-Output Database (WIOD) Releases 2013 and 2016

Sectoral real Gross Value Added (volume indices) World Input-Output Database (WIOD) Releases 2013 and 2016

Sectoral TFP shocks components World Input-Output Database (WIOD) Releases 2013 and 2016

Sectoral government spending shock components World Input-Output Database (WIOD) Releases 2013 and 2016

COVID-19 shock components ILOSTAT and OECD's Quarterly National Accounts

Tourism and Transportation Share of GDP World Travel and Tourism Council

Service Sector Share of GDP World Bank, World Development Indicators

Annex Table 2.1.1. Data Sources

Source: IMF staff compilation.

Exercise List of Economies

Historical country-level analysis and medium-
term losses exercise (* if data for medium-term 
losses exercise only)

Afghanistan*; Albania*; Algeria*; Angola; Antigua and Barbuda*; Argentina; Armenia; Aruba*; Australia; Austria; Azerbaijan*; 
Bahamas, The*; Bahrain; Bangladesh*; Barbados; Belarus*; Belgium; Belize*; Benin; Bhutan*; Bolivia; Bosnia and 
Herzegovina*; Botswana; Brazil; Brunei Darussalam*; Bulgaria; Burkina Faso; Burundi; Cabo Verde*; Cambodia*; Cameroon; 
Canada; Central African Republic; Chad*; Chile; China; Colombia; Comoros*; Congo, Democratic Republic of the*; Congo, 
Republic of*; Costa Rica; Croatia; Cyprus; Czech Republic; Côte d'Ivoire; Denmark; Djibouti*; Dominica*; Dominican Republic; 
Ecuador; Egypt; El Salvador*; Equatorial Guinea*; Eritrea*; Estonia; Eswatini; Ethiopia*; Fiji; Finland; France; Gabon; Gambia, 
The*; Georgia*; Germany; Ghana*; Greece; Grenada*; Guatemala; Guinea*; Guinea-Bissau*; Guyana*; Haiti*; Honduras; Hong 
Kong SAR; Hungary; Iceland; India; Indonesia; Iran; Iraq; Ireland; Israel; Italy; Jamaica; Japan; Jordan; Kazakhstan; Kenya; 
Kiribati*; Korea; Kosovo*; Kuwait; Kyrgyz Republic; Lao P.D.R.; Latvia*; Lesotho; Liberia*; Libya*; Lithuania*; Luxembourg; 
Macao SAR; Madagascar*; Malawi*; Malaysia; Maldives*; Mali*; Malta; Marshall Islands*; Mauritania; Mauritius; Mexico; 
Micronesia*; Moldova; Mongolia; Montenegro, Rep. of*; Morocco; Mozambique; Myanmar*; Namibia; Nauru*; Nepal*; 
Netherlands; New Zealand; Nicaragua; Niger; Nigeria; North Macedonia*; Norway; Oman*; Pakistan*; Palau*; Panama; Papua 
New Guinea*; Paraguay; Peru; Philippines; Poland; Portugal; Puerto Rico*; Qatar; Romania; Russia; Rwanda; Samoa*; San 
Marino*; Saudi Arabia; Senegal; Serbia; Seychelles*; Sierra Leone; Singapore; Slovak Republic; Slovenia; Solomon Islands*; 
Somalia*; South Africa; South Sudan*; Spain; Sri Lanka; St. Kitts and Nevis*; St. Lucia*; St. Vincent and the Grenadines*; 
Sudan; Suriname*; Sweden; Switzerland; São Tomé and Príncipe*; Taiwan Province of China*; Tajikistan; Tanzania; Thailand; 
Timor-Leste*; Togo; Tonga*; Trinidad and Tobago; Tunisia; Turkey; Turkmenistan*; Tuvalu*; Uganda*; Ukraine; United Arab 
Emirates*; United Kingdom; United States; Uruguay; Uzbekistan*; Vanuatu*; Venezuela; Vietnam*; Yemen*; Zambia; 
Zimbabwe

Historical sector-level analysis (* if data for  
government spending shocks only)

Australia; Austria; Belgium; Brazil; Bulgaria; Canada; China; Croatia*; Cyprus; Czech Republic; Denmark; Estonia; Finland; 
France; Germany; Greece; Hungary; India; Indonesia; Ireland; Italy; Japan; Korea; Latvia; Lithuania; Luxembourg; Malta; 
Mexico; Netherlands; Norway*; Poland; Portugal; Romania; Russia; Slovak Republic; Slovenia; Spain; Sweden; Switzerland*; 
Taiwan Province of China; Turkey; United Kingdom; United States

COVID-19 spillovers exercise
Australia; Austria; Belgium; Brazil; Canada; China; Czech Republic; Denmark; Finland; France; Germany; Greece; Hungary; 
India; Indonesia; Ireland; Italy; Japan; Korea; Mexico; Netherlands; Norway; Poland; Portugal; Romania; Russia; Slovak 
Republic; Spain; Sweden; Switzerland; Taiwan Province of China; Turkey; United Kingdom; United States

Annex Table 2.1.2. Economies Included in the Analysis

Source: IMF staff compilation.



 

This annex provides technical details about the cross-country analysis presented in the 
chapter on historical evidence of the impact of economic recessions and the paths of subsequent 
recoveries. Recession episodes are identified using the Harding and Pagan (2002) algorithm on 
annual real GDP per capita, with a window of 1 year, minimum phase length of 1 year, and 
minimum cycle length of 2 years. While the standard approach for business cycle dating is 
tailored to quarterly data, the use of annual data allows for the identification of cycles for a larger 
sample of countries, in particular including developing economies for which quarterly data is 
often not available. Recessions identified using this approach for the United States match those 
reported by the NBER. 

Recessions are classified by co-occurrence of a particular type of a crisis, namely: a financial 
crisis, a pandemic, a disaster, or a conflict. Each recession can be associated with several types of 
crises, or with no crisis, in which case it is referred to as a “typical” recession. The incidence of 
financial crises follows Laeven and Valencia (2018) for the period going back to 1970 and 
Reinhart and others (2016) for years prior to 1970. In both cases, financial crises include banking 
crises, currency crises, and sovereign debt crises. Past modern pandemics include the Hong 
Kong flu, SARS, H1N1, MERS, Ebola and Zika and are identified for countries in which cases 
have been reported. Disasters are identified using the Emergency Events Database (EM-DAT) 
when a country in a given year has experienced disasters that led to damages exceeding 1% of 
GDP or affected 5% of population (including people killed). Finally, a country is defined as 
being in conflict if in a given year there are battle-related deaths that exceed 100 people per one 
million population (Novta and Pugacheva 2021). A complete list of data sources is provided in 
Annex Table 2.1.1. 

Each recession episode is further characterized by its depth (defined as the loss in real GDP 
per capita between the peak and the trough in percentage terms) and duration (defined as the 
number of years between the peak and the trough). Recession duration in the chapter’s 
regression sample ranges between one and ten years, with 60 percent of recessions lasting one 
year and 90 percent of recessions lasting not more than three years for both advanced 
economies (AEs) and emerging market and developing economies (EMDEs). For comparability 
across recessions of different duration, the chapter focuses on recession depth defined as the 
loss between the peak and the first year of the recession. Under this definition, the median 
recession is associated with a 2.2% decline in per capita output in the first year. 

The analysis of the impact of a recession on GDP per capita, total factor productivity (TFP), 
capital per worker, and employment-to-population ratio relies local projections (Jordà, 2005) to 
trace out the impulse response functions based on the following equation:  

𝑦௜,௧ା௛ − 𝑦௜,௧ିଵ = 𝛽ଵ
௛𝐷௜,௧ + ∑ [𝛽ଶ

ா,௛𝐷௜,௧ ∗ 𝐸௜,௧ିଶ,௧ାଶ + 𝛽ଷ
ா,௛𝐸௜,௧]ா ∈ {௧௬௣௘௦} + 𝜑ଵ

௛𝑋௜,௧ + µ௜
௛ + 𝜃௧

௛ +  𝜀௜,௧
௛  , 

in which (𝑦௜,௧ା௛ − 𝑦௜,௧ିଵ) represents cumulative growth in log points in real GDP per capita (or 
another dependent variable) at different horizons (h=0,…7); 𝐷௜,௧ is a dummy for recession onset 
(first year after the peak); 𝐸௜,௧ is a dummy for occurrence of a financial crisis, a pandemic, a 
disaster, or a conflict; the interaction terms 𝐷௜,௧ ∗ 𝐸௜,௧ିଶ,௧ାଶ capture different types of crisis events 



that happened within t-2 to t+2 of a given 
recession; 𝑋௜,௧ is a vector of controls that 
includes two lags of the dependent variable’s 
growth rate, one lag of log GDP in constant US 
dollars, and two lags of credit-to-GDP ratio; µ௜

௛ 

and 𝜃௧
௛  are country and year fixed effects that 

control for all time-invariant country 
characteristics and time-specific common global 
shocks, respectively. The impact of a recession 
is given by 𝛽ଵ

௛ + 𝛽ଶ
ா,௛ + 𝛽ଷ

ா,௛. Regressions are 
estimated separately for each horizon on a fixed 
sample. Thus, the number of observations, 
countries, and recession episodes is the same at 
all horizons and across all dependent variables. 
In all regressions, the left-hand-side variable has 
been winsorized at 0.5/99.5 percentiles to 
mitigate the effect of outliers. 

The estimation results are presented in the 
chapter Figure 2.6. As the charts show the 
cumulative impact of a recession relative to the 
baseline, the return of the impulse response to 
zero signifies that the dependent variable has 
recovered. While the path of output differs by 
the type of recession, the estimates are negative 
and statistically significant across all horizons 
(Figure 2.6, panel 1), indicating that recessions 
are associated with permanent output losses. 
Recessions associated with financial crises lead 
to more negative outcomes, as has been shown 
in the previous literature (Cerra and Saxena 
2008; October 2009 World Economic Outlook). 
The path of output after past modern pandemic 
recessions has been in between that of regular 
recessions and financial crisis recessions. 
However, the COVID-19 crisis is global and 
more severe than those previous pandemics and 
with greater early signs of scarring.  
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Annex Figure 2.2.1. Medium-Term Output Losses and 
Channels of Impact: Across Advanced Economies and 
Emerging Market and Developing Economies
(Percentage points)

Sources:  Penn World Table 10.0; and IMF staff calculations.
Note: The solid lines represent the estimated cumulative IRFs, shaded areas 
represent 90 percent confidence intervals. Time since the shock (in years) on the x-
axis. Past modern pandemics and epidemics include Hong Kong flu, SARS, H1N1, 
MERS, Ebola, and Zika. AEs = advanced economies; EMDEs = emerging market 
and developing economies.

1. AEs: Real GDP per Capita 2. EMDEs: Real GDP per 
    Capita

–16
–14
–12
–10

–8
–6
–4
–2
0
2
4
6

–1 0 1 2 3 4 5 6 7

3. AEs: Total Factor 
    Productivity

4. EMDEs: Total Factor 
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5. AEs: Capital Stock per 
    Worker

7. AEs: Employment-
    Population Ratio

6. EMDEs: Capital Stock per 
    Worker

8. EMDEs: Employment-
    Population Ratio



 

Focusing on the channels of impact, the 
analysis shows that medium-term losses in 
GDP per capita for regular recessions can be 
primarily attributed to losses in TFP and there 
are is also a persistent decline in employment 
per capita. For financial crisis recessions, TFP, 
capital-to-worker ratios, and employment losses 
all play a role. Annex Figure 2.2.1 further shows 
impulse response functions for advanced 
economies and emerging market and 
developing economies separately. The 
comparison shows that TFP and employment 
per capita losses dominate particularly in 
advanced economies, while the capital-per-
worker ratio is damaged in both country groups. 
The analysis of past recession episodes is 
further nuanced by classification of recessions 
into those with high and low depth (based on 
the median loss in the first year of the 
recession), drawing on the observation that the 
current COVID-19 crisis is characterized by its 
unparalleled depth. To perform this analysis, the 
regression equation is modified to include interaction terms for recessions of 1) high depth and 
one year duration, 2) low depth and one year duration, 3) high depth and more than a year 
duration, 4) low depth and more than a year duration. The interaction terms are included for all 
recession types. For conciseness, results presented in the chapter are for recessions of one-year 
duration. As Annex Figure 2.2.2 shows, GDP per capita growth is stronger immediately after 
deep recessions, as the economy bounces back, with the red line increasing more sharply after 
the initial downturn. But this initial bounce back is not enough to make up for the downturn 
itself and there are still permanent output losses, unlike for shallower recessions. This is 
primarily driven by reduction in total factor productivity and capital per worker ratios. 
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Annex Figure 2.2.2. Recovery Paths Following Deep and 
Shallow Recessions
(Percentage points)

Sources:  Penn World Table 10.0; and IMF staff calculations.
Note: The solid lines represent the estimated cumulative IRFs, shaded areas  
represent 90 percent confidence interval. Time since the shock (in years) on the x-
axis. High and low-depth recessions are split based on the median per-capita 
output loss. The figure includes only recessions that last one year and does not 
include recessions related to financial crises, past modern pandemics and 
epidemics, disasters, or conflicts. IRF = impulse response function.
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This annex describes the methodology used in the chapter to assess the impact of spillovers 
from sectoral shocks to sectoral outcomes. The analysis expands the framework based on input-
output tables laid out in Acemoglu, Akcigit, and Kerr (2016) and Acemoglu and others (2016) by 
considering multiple countries and by encompassing spillovers not only from domestic sectors, 
but also from sectors in foreign countries. In particular, the following set of local projections 
(Jordà 2005) is estimated: 

∆௛𝑌௦,௖,௧ = ෍ 𝛽௃,௛𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௃

௃ୀை௪௡,௎௣஽,௎௣ி,஽௡஽,஽௡ி

+ γΓ௦,௖,௧ + 𝜀௦,௖,௧  ,                       (𝐴. 1) 

where ∆௛𝑌௦,௖,௧ is the cumulative growth in real Gross Value Added (GVA) in sector 𝑠, country 𝑐  

between time 𝑡 − 1 and 𝑡 + ℎ, unless differently specified; 𝑆ℎ𝑜𝑐𝑘 ௦,௖,௧
௃  are shocks hitting sector 𝑠 

in country 𝑐 at time 𝑡 coming from different parts of the production and distribution network, 
indexed by 𝐽, and described in more detail shortly; Γ௦,௖,௧ is a set of control variables; and finally 
𝜀௦,௖,௧ is the error term. In all regressions, values of cumulative growth in real GVA larger than 
0.5ℎ (smaller than -0.5ℎ) have been capped at 0.5ℎ (-0.5ℎ), to mitigate the effect of outliers. The 
effects of interest—namely, the relative impact that shocks originating in different parts of the 
network have on GVA—are given by the 𝛽௃,௛. In order to make meaningful comparisons across 
those coefficients, the various 𝑆ℎ𝑜𝑐𝑘 ௦,௖,௧

௃  variables are divided by their standard deviations.  

In light of the standardization of the shocks, the following modification of (A.1) is estimated to 
correctly quantify the size of the effects of the own versus total network shocks: 

∆௛𝑌௦,௖,௧ = ෍ 𝛽௃,௛𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௃

௃ୀை௪௡,்௢௧ே௪௞

+ 𝛾Γ௦,௖,௧ + 𝜀௦,௖,௧  ,                              (𝐴. 2) 

where 𝑆ℎ𝑜𝑐𝑘௦,௖,௧
்௢௧ே௪௞ = ∑ 𝑆ℎ𝑜𝑐𝑘௦,௖,௧

௃
௃ୀ௎௣஽,௎௣ி,஽௡஽,஽௡ி  again is divided by its standard deviation. 

Shocks hitting sector 𝑠 in country 𝑐 at time 𝑡 originating in the same sector-country-year are 
what are called own shocks in the chapter, 𝑆ℎ𝑜𝑐𝑘௦,௖,௧

ை௪௡. Shocks originated in other sectors and/or 
countries are what are called network shocks in the chapter. They are denoted by 𝐷𝑛𝐷 
(downstream domestic), 𝑈𝑝𝐷 (upstream domestic), 𝐷𝑛𝐹 (downstream foreign), and 𝑈𝑝𝐹 
(upstream foreign).  They are built from input-output tables based on the following formulas: 

𝑆ℎ𝑜𝑐𝑘௦,௖,௧
஽௡஽ = ෍ 𝑎௦,௖,௝,௖,଴ 𝑆ℎ𝑜𝑐𝑘௝,௖,௧

ை௪௡

௝ஷ௦

  ,                                                  (𝐴. 3) 

𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௎௣஽

= ෍ 𝑎ො௦,௖,௝,௖,଴ 𝑆ℎ𝑜𝑐𝑘௝,௖,௧
ை௪௡

௝ஷ௦

  ,                                                 (𝐴. 4) 

𝑆ℎ𝑜𝑐𝑘௦,௖,௧
஽௡ி = ෍ ෍ 𝑎௦,௖,௝,௚,଴ 𝑆ℎ𝑜𝑐𝑘௝,௚,௧

ை௪௡

௚ஷ௖௝

  ,                                         (𝐴. 5) 



𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௎௣ி

= ෍ ෍ 𝑎ො௦,௖,௝,௚,଴ 𝑆ℎ𝑜𝑐𝑘௝,௚,௧
ை௪௡

௚ஷ௖௝

  ,                                         (𝐴. 6)  

where 𝑎௦,௖,௝,௚,௧ = ൤
௦௔௟௘௦(ೕ,೒)→(ೞ,೎),೟

௦௔௟௘௦ೞ,೎,೟
൨ are the sales going from all sectors 𝑗 in countries 𝑔 to the focal 

sector 𝑠 in country 𝑐 at time 𝑡, as a share of total sales of the focal sector; and 𝑎ො௦,௖,௝,௚,௧ =

൤
௦௔௟௘௦(ೞ,೎)→(ೕ,೒),೟

௦௔௟௘௦ೞ,೎,೟
൨ are the sales the focal sector 𝑠 in country 𝑐 to all other sectors 𝑗 in countries 𝑔. 

Therefore, downstream shocks—domestic and foreign—are the sum of shocks originating in 
supplier sectors that travel downstream to the focal sector, weighted by the importance of each 
supplier sector for the focal sector; whereas upstream shocks—domestic and foreign—are  the 
sum of shocks originating in costumer sectors that travel upstream to the focal sector, again 
weighted by the importance of each costumer sector for the focal sector. To mitigate concerns 
about endogenous changes in the input-output structure in response to the shocks, sales shares 
𝑎 and 𝑎ො are held fixed at the initial 𝑡 = 0 period. 

The chapter analyzes one supply-side and one demand-side shock. The supply-side shock is the 
year-on-year percentage change in TFP in each sector: 

Δlog𝑇𝐹𝑃௦,௖,௧ = 𝛥 log 𝑟𝐺𝑉𝐴௦,௖,௧ − 𝛼௦,௖,௧Δ𝑙𝑜𝑔𝐿௦,௖,௧ − ൫1 − 𝛼௦,௖,௧൯Δ𝑙𝑜𝑔𝐾௦,௖,௧ , 

where 𝑟𝐺𝑉𝐴௦,௖,௧ is real GVA; 𝐿௦,௖,௧ is total hours worked; 𝐾௦,௖,௧ is real fixed capital stock; and 
𝛼௦,௖,௧ is the sectoral labor share of value added, which is calculated as a 2-year moving average.  

The demand-side shock is the year-on-year percentage change in government spending directed to 
each sector. In analogy to Acemoglu, Akcigit, and Kerr (2016), this shock is built by weighting 
the change in real total government spending in country 𝑐 at year 𝑡 by the sales of each sector 𝑠 
in country 𝑐 and year 𝑡 − 1 going to either the Public Administration sector or Government 
Consumption in final demand, as a share of sectoral output in 𝑡 − 1. Total real government 
spending in country 𝑐 at time 𝑡 is the sum of Government Consumption and total inputs of the 
Public Administration sector in country 𝑐 at time 𝑡.1  

Results for the estimation of the regressions (A.1) and (A.2) in the case of TFP shocks are 
reported in Annex Table 2.3.1. The controls included are a set of country, sector, and time fixed 
effects. The definition of the dependent variable for TFP local projections is slightly modified so 
that ∆௛𝑌௦,௖,௧ is the percent change between time 𝑡 and 𝑡 + ℎ, which excludes the large and almost 
mechanical contemporaneous effect of own TFP shocks on sectoral GVA. The coefficients 

 

 
1 The government spending shock is not derived for the public administration, education, and health sectors, given that changes in 

government spending directed to those sectors reflect institutional factors more than economic choices. 



 

 

reported in Annex Table 2.3.1 are the ones shown in Figure 2.9, panel 1 in the chapter, to which 
the reader is referred for a discussion of their economic meaning.  

Annex Table 2.3.2 shows the results of the analysis of the government spending shock. The 
coefficients in the table are the ones displayed in Figure 2.9, panel 2 in the chapter. Note that the 
labels for the horizons ℎ in that figure have been shifted by one period, to ease the comparison 
with TFP results. 

h=0 h=1 h=2 h=3 h=4
(1) (2) (3) (4) (5)

Own Shock 0.001 0.002 –0.001 –0.001 –0.001
(0.001) (0.001) (0.002) (0.003) (0.005)

Upstream Domestic Shock 0.000 0.001 0.004 0.004 0.005
(0.001) (0.003) (0.005) (0.008) (0.010)

Upstream Foreign Shock –0.001 0.000 0.000 0.001 0.001
(0.002) (0.002) (0.003) (0.004) (0.005)

Downstream Domestic Shock 0.002 0.006** 0.006 0.008 0.004
(0.002) (0.003) (0.005) (0.007) (0.010)

Downstream Foreign Shock 0.004** 0.004* 0.006** 0.005 0.002
(0.001) (0.002) (0.003) (0.004) (0.006)

Number of Observations 22,972 21,738 20,504 19,270 18,036

R
2

0.110 0.173 0.187 0.208 0.230

Own Shock 0.001 0.003* 0.001 –0.001 –0.001
(0.001) (0.001) (0.002) (0.003) (0.005)

Total Network Shock 0.002 0.006*** 0.009*** 0.010** 0.009
(0.001) (0.002) (0.003) (0.004) (0.006)

Number of Observations 22,972 21,738 20,504 19,270 18,036

R2 0.109 0.172 0.187 0.208 0.230

Annex Table 2.3.2. Spillovers from Demand-Side Government Spending Shock

Panel A. Own and Spillover Effects

Panel B. Own and Total Spillover Effects

Source: IMF staff calculations.
Note: The dependent variables are cumulative growth of real GVA at horizon h  after a shock. Shocks are changes in sectoral government spending originated in Own sector or 
in other sectors in the production network, as described in the text. Total Network Shock is the sum of the four types of network shocks. Every shock is divided by its standard 
deviation. Regressions are estimated separately for each horizon. The sample covers 31 advanced and 12 emerging economies over 1995–2014 (see Annex Table 2.1.2). All 
regressions include country, sector, and year fixed effects.  Standard errors are clustered at the country-sector level. * p<0.1; ** p<0.05; *** p<0.01.

h=1 h=2 h=3 h=4 h=5
(1) (2) (3) (4) (5)

Own Shock 0.003* 0.006** 0.006 0.008 0.007
(0.002) (0.003) (0.004) (0.005) (0.006)

Upstream Domestic Shock 0.003** 0.003 0.004 0.003 0.004
(0.001) (0.002) (0.003) (0.004) (0.005)

Upstream Foreign Shock 0.000 –0.001 0.000 0.001 0.000
(0.002) (0.003) (0.003) (0.005) (0.005)

Downstream Domestic Shock 0.006*** 0.005** 0.008*** 0.011*** 0.010**
(0.001) (0.002) (0.003) (0.004) (0.005)

Downstream Foreign Shock 0.005*** 0.004 0.003 0.008* 0.010*
(0.002) (0.003) (0.003) (0.005) (0.006)

Number of Observations 16,438 16,438 16,438 16,438 16,438
R2 0.114 0.154 0.183 0.208 0.229

Own Shock 0.003* 0.006** 0.006 0.008 0.007
(0.002) (0.003) (0.004) (0.005) (0.006)

Total Network Shock 0.008*** 0.008*** 0.010*** 0.014*** 0.014***
(0.001) (0.002) (0.003) (0.004) (0.005)

Number of Observations 16,438 16,438 16,438 16,438 16,438

R2 0.113 0.154 0.183 0.208 0.228

Annex Table 2.3.1. Spillovers from Supply-Side TFP Shock

Panel A. Own and Spillover Effects

Panel B. Own and Total Spillover Effects

Source: IMF staff calculations.
Note: The dependent variables are cumulative growth of real GVA at horizon h  after a shock. Shocks are changes in sectoral TFP originated in Own sector or in other sectors 
in the production network, as described in the text. Total Network Shock is the sum of the four types of network shocks. Every shock is divided by its standard deviation. 
Regressions are estimated separately for each horizon. The sample covers 29 advanced and 11 emerging economies over 1995–2009 (see Annex Table 2.1.2).  All 
regressions include country, sector, and year fixed effects.  Standard errors are clustered at the country-sector level. * p<0.1; ** p<0.05; *** p<0.01.



This section presents the methodology used in the chapter to analyze the performance of 
sectors after being hit by negative shocks originated in the same sector. When considering 
sectoral dynamics after a shock, it is important to recognize that the sectoral shocks analyzed in 
the chapter (TFP and government spending) are frequent shocks whose autocorrelation 
structure can potentially impact the cumulative change of outcomes after a shock experienced at 
any given period. In order to account for this feature of the data, results are derived with a two-
step approach. First, equations of the following type are estimated: 

𝛥𝑌௦,௖,௧ = ∑ 𝛽௛𝑆ℎ𝑜𝑐𝑘௦,௖,௧ି௛
௃ு

௛ୀ଴ + γ௦,௖,௧ + 𝜀௦,௖,௧ , 

where 𝛥𝑌௦,௖,௧ is the percent change in the share of sector 𝑠 GVA in total GVA in country 𝑐 from 

time 𝑡 − 1 to 𝑡; 𝑆ℎ𝑜𝑐𝑘௦,௖,௧ି௛
௃  is a negative TFP or government spending shock, derived as 

described in previous sections, with 𝐽 = 𝑂𝑤𝑛, 𝑇𝑜𝑡𝑁𝑤𝑘; γ௦,௖,௧ is a set of country-time, sector-time, 
and country-sector fixed effects; and finally 𝜀௦,௖,௧ is the error term. Changes in GVA shares larger 
than 0.5ℎ (smaller than -0.5ℎ) are capped at 0.5ℎ (-0.5ℎ), to mitigate the effect of outliers. 

Then, the following dynamic panel model is estimated, to recover the autocorrelation 
structure for the shocks: 

𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௃

= ∑ 𝜃௛𝑆ℎ𝑜𝑐𝑘௦,௖,௧ି௛
௃ு

௛ୀଵ + γ௦,௖,௧ + 𝜀௦,௖,௧ , 

where again 𝑆ℎ𝑜𝑐𝑘௦,௖,௧
௃  is a negative own shock with 𝐽 = 𝑂𝑤𝑛, 𝑇𝑜𝑡𝑁𝑤𝑘; γ௦,௖,௧ is a set of country-

time, sector-time, and country-sector fixed effects; and 𝜀௦,௖,௧ is an error term. 

Finally, the two equations are combined. A unitary shock hitting sector 𝑠 in country 𝑐 at time 
𝑡 has an effect at horizon ℎ = 0 equal to 𝛽଴; at ℎ = 1, the effect is 𝛽଴𝜃ଵ + 𝛽ଵ; at ℎ = 2, it is 
𝛽଴((𝜃ଵ)ଶ + 𝜃ଶ) + 𝛽ଵ𝜃ଵ + 𝛽ଶ; and so on. Adding up those period-by-period effects gives the 
impulse response functions for the cumulative growth rate in GVA shares shown in Figure 2.10. 

This section describes the methodology used in the exercise that assesses the possible 
spillovers from the COVID-19 shock to sectoral real GVA in historical terms.  

The starting point of the analysis are COVID-19 shocks to TFP, Δ log 𝑇𝐹𝑃௦,௖, and total hours 
worked, Δ log 𝐿௦,௖ , calibrated for each sector 𝑠 in country 𝑐 by considering changes between 
2019Q4 and 2020H1 data. Changes in total sectoral hours worked are derived from mean weekly 
hours worked and employment levels from ILOSTAT. Changes in TFP are proxied by changes 
in labor productivity calculated as Δ log 𝑇𝐹𝑃௦,௖ = Δ log 𝐺𝑉𝐴௦,௖ − Δ log 𝐿௦,௖. This effectively 
assumes unchanged capital. Changes in sectoral GVA are from the OECD’s Quarterly National 



 

 

Accounts statistics. Missing data are 
extrapolated using sector and country 
income group averages.  

The TFP shock is assumed to be a 
supply-side shock, whereas the labor 
demand shock is split into a supply 
component and a demand component 
according to the share of activities that are 
expected to be affected by COVID-19 
containment measures. The latter is derived 
according to the share of activities in a 
sector that can be performed through 
telework and are essential to the economy. 
The rationale for this split is that the less 
activity in a sector is expected to be 
impacted by COVID-19, the more any 
observed drop in its labor utilization can be 
attributed to demand rather than supply 
factors. The opposite is true for sectors 
whose activity is largely affected by 
lockdowns, for which the decline in 
employment is then more linked to supply-
side factors. In particular, the share of 
activity affected by COVID-19 in each 
sector is defined as: 

𝛼௦,௖ = ൫1 − share of teleworks,c൯ × (1 − share of essentials,c) 

based on Shibata (2020) classification of sectors in the United States. These shares are assumed 
to be constant across countries. Annex Figure 2.3.1 shows the values of 𝛼௦. Essential sectors 
(such as Agriculture) or sectors with a high degree of teleworkability (such as Finance) show very 
low values of 𝛼௦, whereas non-essential sectors with a low degree of teleworkability —such as 
Hospitality or Construction—display high 𝛼௦.  

The final step in the exercise is then to recover the effects of own and network shocks on 
sectoral real GVA at horizon ℎ as 

𝐸𝑓𝑓𝑒𝑐𝑡௦,௖
௃,௛

= 𝛽ௌ௎௉,௃,௛(Δ log 𝑇𝐹𝑃௦,௖
௃

+ 𝛼௦Δ log 𝐿௦,௖
௃

) + 𝛽஽ாெ,௃,௛(1 − 𝛼௦)Δ log 𝐿௦,௖
௃  , 

where 𝛽ௌ௎௉,௃,௛ are the supply-side coefficients estimated for historical TFP shocks (see Figure 
2.9 and Annex Table 2.3.1) and 𝛽஽ாெ,௃,௛ are the demand-side coefficients estimated for historical 
government spending shocks (see Figure 2.9 and Annex Table 2.3.2) for shocks of type 𝐽 =

𝑂𝑤𝑛, 𝑈𝑝𝐷, 𝑈𝑝𝐹, 𝐷𝑛𝐷, 𝐷𝑛𝐹. The network shocks to productivity and labor, Δ log 𝑇𝐹𝑃௦,௖
௃  and 

Δ log 𝐿௦,௖
௃

, 𝐽 = 𝑈𝑝𝐷, 𝑈𝑝𝐹, 𝐷𝑛𝐷, 𝐷𝑛𝐹, are built based on formulas (A.3)-(A.6) using input-output 
tables for the year 2014 (the last available period in the WIOD dataset).  
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Sources: Shibata (2020); and IMF staff calculations.
Note: The shares reflect the degree of teleworkability and essentiality of each 
sector’s activity. They are assumed to be the same across countries.

Annex Figure 2.3.1.  Share of Activity Impacted by COVID-19
(Percent)



Figure 2.11 in the chapter shows the average effects across country-sectors for each type-𝐽 
shock. The fact that 𝛽ௌ௎௉,௃,௛ and 𝛽஽ாெ,௃,௛ are estimated from regressions in which the shocks are 
standardized implies that the average effects reported in Figure 2.11 are relative contributions to 
the total GVA drop. Moreover, the timing convention adopted in the estimation of historical 
spillovers from supply-side shocks implies that results in the figure can be interpreted as those 
occurring in the immediate aftermath of the initial COVID-19 shock. 

 

 



 

 

This annex describes the general framework used in the chapter to provide evidence for 
possible medium-term economic damage from the COVID-19 crisis based on revisions of 
output forecasts. The analysis is conducted relying on regressions of the following type: 

Δ𝑌෠௜
௧ = 𝛼 + 𝛽𝑋௜ + 𝛾Γ௜ + 𝜀௜  , 

where Δ𝑌෠௜
୲ is the percentage change in forecasts for output in year 𝑡 in country 𝑖 between two 

forecast vintages; 𝑋௜ is a country-specific regressor of interest; Γ௜ is a country-specific vector of 
control variables; and 𝜀௜ is an error term.  

The main comparison is between forecasts reported in the current April 2021 World Economic 
Outlook (WEO) and forecasts reported in the January 2020 WEO Update, thus spanning the full 
duration of the crisis up to the time of writing. For some specifications, the comparison between 
forecasts in the October 2020 WEO and forecasts in the January 2020 WEO Update is also 
considered, which captures the first phases of the crisis—notably before news on vaccines and 
the stronger-than-expected economic performance in many countries in the second half of 2020. 
The years 𝑡 for which output forecast revisions are considered are 2022–2024.1  

The main effect of interest, 𝛽, corresponds to the percentage change in output forecast 
revisions associated with a (unit) change in 𝑋௜ . The evolution of 𝛽 in the regressions at different 
forecast horizons 𝑡 provides evidence on the expected effects of the COVID-19 crisis on future 
economic activity and their heterogeneity according to 𝑋௜ . In particular, the effects for the outer 
years can be interpreted as estimates of the degree of expected medium-term scarring. 

Several regressors of interest 𝑋௜ are considered: (i) indicators for income group based on the 
WEO country classification into advanced, emerging, or low-income economies (Figure 2.14 in 
the chapter, panel 2); (ii) Share of GDP coming from tourism and transportation in 2019; (iii) 
Share of GDP coming from services in 2019 ; (iv) fiscal support during COVID-19 crisis up to 
December 2020 (all Figure 2.14, panel 1).2  

Regressions that look at the difference across income groups do not include any additional 
controls. Regressions that consider independent variables as in ii-iv include income-group and 
region fixed effects. Regressors described in ii-iv are standardized to have zero mean and unitary 
standard deviation. As a result, the estimates for the effects of interest, 𝛽, reported in Figure 2.14 
are given in terms of percent change in output per standard deviation of the regressor. In all 
regressions, standard errors are clustered at the region level. 

 

 

 
1 The figures for 2020 are strictly speaking not forecasts at this point, but a back-cast, with partial data for some countries. 

2 Fiscal support data are from Fiscal Monitor Database of Country Fiscal Measures in Response to the COVID-19 Pandemic and include both additional 
spending and forgone revenue in response to the COVID-19 pandemic. They are available at https://www.imf.org/en/Topics/imf-and-
covid19/Fiscal-Policies-Database-in-Response-to-COVID-19. 
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