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Abstract: Lockdowns imposed to fight the Covid-19 pandemic have 

cross-border effects. In this paper, we estimate the empirical magnitude 

of lockdown spillovers in a set of panel local projections. We use daily 

indicators of economic activity such as stock returns, effective exchange 

rates, NO2 emissions, mobility and maritime container trade. Lockdown 

shocks originating in the most important trading partners have a strong 

and significant adverse effect on economic activity in the home economy. 

For stock prices and exports, the spillovers can even be larger than the 

effect of domestic lockdown shocks. The results are robust with respect 

to alternative country weights used to construct foreign shocks, i.e. 

weights based on foreign direct investment or the connectedness 

through value chains. We find that lockdown spillovers have been par-

ticularly strong during the first wave of the pandemic. Countries with a 

higher export share are particularly exposed to lockdown spillovers. 
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19, pandemic 
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1. Introduction 

Throughout the world, governments shut down public life to contain the spread of the 

Covid-19 pandemic. Since February 2020, authorities have closed shops, factories and 

restaurants and imposed stay-at-home orders. While the availability of vaccines helped to 

contain the spread of the virus in 2021, lockdown remained a frequently used non-phar-

maceutical intervention. As a result, the second quarter of 2020 saw an unprecedented 

drop in economic activity across most economies. The recession in 2020 was different 

from previous downturns because a large part of economic activity was deliberately 

wound down in order to fight the pandemic. The world economy partly recovered until 

mid-2021, though the long-term consequences of the pandemic for long-term growth re-

main uncertain.  

While the drop in economic activity was in large parts due to lockdowns imposed domes-

tically (and due to voluntary restraint of costumers and consumers), lockdowns also have 

cross-border effects. If authorities in the US, Australia or Japan restrict public life, the ef-

fects are felt in Korea because all three countries belong to the top ten export markets for 

Korean exporters. Hence, lockdowns affect economic activity in other countries. They spill 

over to other countries connected through trade and financial linkages. We refer to lock-

down spillovers to characterize these cross-border effects. The purpose of this paper is to 

estimate the sign and the size of these spillovers. 

We use the stringency index constructed by a team at the University of Oxford to measure 

the intensity of lockdowns for a large set of countries. Importantly, the duration and the 

intensity of lockdowns varied across countries. This cross-country variation helps to iden-

tify exogenous shifts in lockdowns. Since the imposition of lockdowns is forecastable 

based on the lockdown history and the number of new Covid-19 infections, we construct 

lockdown shocks, i.e. the non-forecastable component of the lockdown intensity for each 

economy. For a set of 13 sample countries, which comprises advanced small open econo-

mies as well as Asian emerging market economies, we not only use the domestic lockdown 

shock, but also construct a foreign lockdown shock, which is the weighted lockdown shock 

in the top ten trading partners of each country. To come back to the case of Korea men-

tioned before, the foreign lockdown shock for Korea consists of the weighted lockdown 

shock in the US, Australia, Japan as well as seven other economies. In the baseline model, 

the weights reflect the relative importance of the top ten export markets for each sample 

country. 
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In order to trace the impact of lockdowns after the outbreak of the coronavirus in early 

2020, we cannot rely on standard macroeconomic time series on a monthly or even quar-

terly frequency. These low-frequency series do not reflect the spread of the pandemic 

within days or weeks. Instead, we estimate the impact of lockdown shocks on six depend-

ent variables on a daily frequency: stock prices, the exchange rate, the level of NO2 emis-

sions, the extent of personal mobility and the levels of exports and imports. While the 

daily financial time series are easily available from standard sources, we use novel data 

from the Air Quality Index to measure emissions, data from the Google Mobility Reports 

to track mobility and data on maritime shipping from the Automatic Identification System 

of vessels to account for exports on a daily basis. Though undoubtedly noisy, these indi-

cators are alternative measures of economic activity. 

We then estimate a series of panel local projections, in which the domestic and the foreign 

lockdown shock drive each dependent variable. Our key findings are threefold: First, there 

are strong spillover effects from foreign lockdowns. If authorities tighten lockdown 

measures abroad, domestic stock returns fall, the domestic currency depreciates against 

the currencies of the main trading partners, NO2 emissions fall, mobility is reduced and 

exports as well as imports shrink. These results remain broadly similar if we use alterna-

tive weights to construct foreign lockdown shocks. We use, for example, weights based on 

imports rather than exports, on the main sources of a country’s stock of foreign direct 

investment (FDI) and weights that reflect the interconnection through global value chains 

in terms of the foreign value-added share in gross exports. 

The size of lockdown spillovers differs across country groups. We split the sample into 

advanced small open economies and Asian emerging market economies, respectively. We 

find that the reduction in emissions and mobility is stronger in advanced small open econ-

omies than in Asian emerging market economies. Lockdown shocks originating in the US 

have a stronger effect on advanced economies, while Asian emerging markets are partic-

ularly exposed to Chinese lockdown shocks.  

Second, lockdowns imposed abroad can have an even larger consequence for domestic 

real economic activity than domestic lockdowns. For our full panel, we find the fall in ex-

ports and stock prices to be significantly larger following a lockdown shock abroad com-

pared to a shock at home. One explanation for this finding is the differential impact across 

sectors: the foreign lockdown shock hits the domestic export industry, while the domestic 

shock hits all industries. If the export industry is more emission-intensive and less able to 
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let employees work from home compared to other sectors, the response should be 

stronger. Hence, a country that itself is reluctant to wind down economic activity might 

nevertheless suffer from the consequences of foreign lockdowns. 

A third finding sheds light on the effectiveness of shocks over time. We show that lock-

down spillovers were particularly strong in the first months of the pandemic until the 

summer of 2020 and much weaker thereafter. Moreover, countries with a larger export 

share are particularly exposed to lockdown spillovers. 

The results have implications for policy. At the height of the first wave of the pandemic, 

there was very little room for an international coordination of lockdown policies. The 

need to contain the virus made quick decisions necessary, often within days or over the 

weekend. Hence, coordination of lockdowns might not be feasible. This stands in contrast 

to monetary and fiscal policy spillovers, which provide a rationale for policy coordination. 

Instead, a diversification of export markets and a reduction in the complexity of global 

value chains is conducive to limit the exposure to lockdowns in specific countries. At-

tempts to re-shore production capacities, in contrast, remain counterproductive. 

There are two main limitations of this study. First, we study the effects of imposed lock-

downs only. We cannot shed light on the empirical role of voluntary consumption re-

straint by households, a finding that contributes a lot to the observed decline in economic 

activity (see Goolsbee and Syverson, 2021). Second, we study the response of variables 

such as stock returns, exports and emissions. The empirical framework we adopt does not 

allow us to distinguish the relative effects of lockdowns on supply and demand.  

This paper is related to several recent contributions to the literature. Hardly any of these 

papers, however, studies the empirical nature of spillovers of lockdowns.1 The paper clos-

est to ours is Deb et al. (2020). These authors also estimate panel local projections to 

quantify the effect of lockdowns on economic activity. Like our paper, they use data on 

emissions, mobility, exports and imports to measure economic activity on a high fre-

quency. Furceri et al. (2021) use a local projection model for 11 economies in Asia-pacific 

to estimate the response of Covid-infections to various containment measures. As in Deb 

et al. (2020), however, the driving variable is the stringency index itself, not an identified 

surprise component. The difference with respect to our paper is twofold. First, we use 

                                                           
1 Finck and Tillmann (2021) construct a pandemic shock, i.e. the unexpected number of casualties from the 
coronavirus, and estimate its impact on high-frequency consumer spending across income levels. Klose and 
Tillmann (2021 a,b) estimate the financial and real economic effects of the pandemic in Europe and for a 
large group of advanced and developing countries, respectively. 
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lockdown shocks rather than the stringency index itself. Deb et al. (2020) use the plain 

index. However, the index is partly forecastable. Thus, the index reflects the endogenous 

response of policy to other variables, not the unexpected changes of the index. Although 

the authors include contemporaneous control variables such as the number of infections, 

their impulse responses could be biased. In contrast to that, we construct series of unex-

pected variation in the stringency index. Second, we study the cross-border effects of lock-

down shocks, not just their domestic impact.2  

Verschuur et al. (2021) promote the high frequency AIS data obtained from vessel track-

ing to estimate the loss in global maritime trade due to lockdowns. However, they do not 

identify lockdown shocks, nor do they study the spillover effects of lockdowns. The au-

thors show a drop in trade between seven and ten percent in the first eight months of 

2020.3 Other papers use more conventional trade data to evaluate the impact of lock-

downs. Naturally, these papers have to resort to monthly or quarterly frequency. Berthou 

and Stumpner (2021) use detailed product and partner data for a large number of coun-

tries until November 2020. They provide evidence for a strong effect of lockdowns on 

trade. The impact found in the paper, however, is very heterogeneous across sectors. Es-

pitia et al. (2021) estimate sector-specific gravity equations using disaggregated trade 

data for 28 countries up to June 2020. Their key finding is that the participation in global 

value chains magnifies the vulnerability to lockdowns imposed by trading partners. 

Hayakawa and Mukunoki (2020) distinguish between the effect of stay-at-home orders 

and workplace closures in trade using data until June 2020. While the former has no im-

pact on trade, the latter does indeed lead to a reduction in foreign trade. The specific role 

of China is the focus of Liu et al. (2021). These authors ask how lockdowns imposed in 

China affect trade with China. They find a negative effect of lockdowns.  

Guan et al. (2020) use a computational general equilibrium model to show that the losses 

in activity depend on the number of other countries in lockdown. In a multi-sector model 

with sector-specific labor supply shocks, Bonadio et al. (2021) show that one quarter of 

the pandemic-related loss in real GDP is due to the shock propagation through global 

value chains. 

                                                           
2 Elenev et al. (2021) study spillovers effects of stay-at-home orders across US counties. 
3 Cerdeiro and Komaromi (2020) use high-frequency data of bilateral trade linkages in a “shift-share” re-

search design taken adapted from regional economics. They find short-lived spillovers transmitted by trade 
relations. 
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Freund et al. (2021) draw conclusions for the post-Covid-19 future of global value chains 

from the 2011 earthquake off the coast of Japan. They find that countries shifted from 

imports from Japan to other advanced economies as well as developing countries. Accord-

ing to the authors, a similar pattern of shifting suppliers might be a consequence of the 

disruptions due to lockdowns.4 Carvalho et al. (2021) also study disruptions following the 

2011 Japanese earthquake. They show how the shock propagated through global supply 

chains. 

Another strand of the literature calibrates SIR (Susceptible-Infected-Recovered) models. 

Engler et al. (2020) present a two-country SIR model with asynchronous lockdowns. The 

resulting exchange rate adjustment contributes to a reallocation of production towards 

the country, which is less hit by the pandemic. Cakmakli et al. (2021) calibrate a multi-

sector SIR model of a small open economy to disaggregated data from Turkey. Their focus 

is on the optimal design of lockdowns. The optimal policy, i.e. the lower loss of lives and 

lowest level of economic costs, can be achieved with an early and globally coordinated 

lockdown of 39 days.  

A lockdown does not only affect trade patterns, but also the flow of capital across borders.  

Goldbach and Nitsch (2021) use highly disaggregated data from the German balance of 

payments to trace the impact of lockdowns and other policy responses to the pandemic. 

The paper shows that stricter lockdown policies trigger a drop in German capital flows. 

As a result, the bilateral degree of financial integration falls. Ahmed at al. (2020) estimate 

a panel model for financial conditions in emerging markets. A tighter lockdown as re-

flected in a higher level of the stringency index triggers a depreciation of the national cur-

rency, an increase in CDS spreads and a drop in equity valuations after controlling for 

global financial conditions and idiosyncratic macroeconomic vulnerabilities. 

Born et al. (2021) study the effect of the Swedish lockdown policy. In contrast to most 

other countries, the Swedish authorities did not impose a lockdown during the first wave 

of the pandemic. Using synthetic control methods, the authors show that a lockdown 

would have strongly reduced the number of infections and the number of deaths. Since 

there had been a substantial voluntary restraint of households, the additional output loss 

of a lockdown would have been small. 

 

                                                           
4 For conceptual issues, theories and measurement related to global value chains see Antràs and Chor 
(2021). 
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2. Data 

We estimate panel local projections for a full set of 13 countries as well as two subsets of 

countries. Group I covers advanced small-open economies, while group II includes Asian 

emerging market economies. Due to data availability, we do not consider a larger panel of 

countries. The sample countries should be representative for typical small open econo-

mies with close interconnections to the rest of the world. All countries are listed in Table 

(1). The case of Sweden is particularly interesting. Sweden did impose a much weaker 

lockdown compared to other European countries. A lesson from this paper is that a coun-

try is exposed to lockdown spillovers even if the domestic restrictions are relatively lax. 

Table 1: Sample countries 

country group I group II country group I group II 

Australia  X  Malaysia  X 

Canada X  New Zealand X  

Germany X  Singapore  X 

Hong Kong SAR  X Sweden X  

Indonesia  X Thailand  X 

Japan X  UK X  

Korea  X    

 

2.1 Construction of shocks 

We estimate a series of panel local projections. In each regression model, two exogenous 

shocks, a domestic and a foreign lockdown shock, drive the dependent variable. A lock-

down shock is an unexpected change in the stringency of lockdowns. The notion of lock-

down shocks defies the classification into either supply or demand disturbances. An ex-

pected tightening of restrictions affects the supply side and the demand side jointly. On 

the supply side, a regional or national lockdown implies that firms have to cut back pro-

duction, as workers have to remain at home and some shops are forced to close. Because 

of tight supply chains, these disruptions propagate to other areas of the economy. On the 

demand side, a lockdown bars consumers from spending. Hence, an exogenous tightening 

of a lockdown has effects on the supply and the demand side. In this framework, we can-

not differentiate between supply and demand. 

Before we explain the estimated model, we now introduce the construction of these exog-

enous shocks. For each of the sample countries i, with 𝑖 = 1, … , 13 and for more than 50 
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other trading partners, we utilize the stringency index calculated by a team from the Uni-

versity of Oxford, which is part of the Oxford Covid-19 Government Response Tracker 

(OxCGRT, see Hale et al., 2021).5 This index measures the strictness of lockdown policies 

across different fields of public life. It is constructed from a set of ordinal sub-indicators, 

which measure containment and closure policies. Importantly, the index is available on a 

daily frequency and ranges between 0 and 100. 

The stringency index reflects the aim of containing the spread of the pandemic. Hence, an 

increase in the number of new infections should prompt authorities to tighten the lock-

down restrictions. Consequently, we cannot use the stringency index as an exogenous 

driving variable in the estimated local projections. We need to purge the index first from 

its predictable component. 

We work with daily data and exclude weekends from our data set. In order to purge the 

stringency index from its predictable part, we regress the stringency index of each coun-

try on five lags, i.e. the realizations of one week, of itself, a linear time trend and the five-

day moving average of the number of new COVID-19 infections. The residual of this re-

gression is the component of the stringency index that cannot be explained by its own lags 

or the spread of the virus. The domestic lockdown shock, 휀𝑖,𝑡
𝑑𝑜𝑚, is the standardized resid-

ual of this regression for country i at day t.  

The idea behind such a regression is that authorities tighten or lift lockdowns as a sys-

tematic response to the spread of the pandemic. As a matter of fact, authorities could re-

spond to additional variables such as medical capacities or hospitalization rates. Below, 

we explore the results from a specification that also includes data on mobility. Unfortu-

nately, however, data on medial capacities and hospitalization rates is not available for 

the large set of trading partners of our 13 sample countries. An additional caveat pertains 

to potential structural breaks of the implicit policy rule. The response of policy to the 

number of infections should change as testing capacity increases and authorities gather 

information about the nature of the pandemic. We check the properties of each shock se-

ries using the Ljung-Box Q-statistic for the null hypothesis of zero autocorrelation up to 

five lags. In most but not all cases, we cannot reject the null hypothesis.  

Figure (1) shows the series of the stringency index for three countries, Australia, Hong 

Kong SAR and Korea, which move stepwise over the sample period. We can clearly see 

                                                           
5 This index is available at https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-
response-tracker 

https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
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how the timing and the intensity of lockdown differ across countries. Figure (2) depicts 

the domestic and foreign lockdown shocks, i.e. the residual of a regression of the strin-

gency index on its lags, a trend and the number of new infections, and foreign lockdown 

shocks for all countries. It is important to stress that the lockdown shock as identified in 

this paper reflects a tightening of constraints on private behavior as imposed by the au-

thorities. It does not reflect the voluntary restraint of economic agents in light of the dan-

ger of being infected. Goolsbee and Syverson (2021) emphasize that the latter is a power-

ful determinant of consumer behavior at the early stage of the pandemic. 

For each sample country i, the foreign lockdown shock, 휀𝑖,𝑡
𝑓𝑜𝑟

, is the weighted lockdown 

shock in country i’s ten largest trading partners, i.e. 

휀𝑖,𝑡
𝑓𝑜𝑟

= ∑ 𝜔𝑗(𝑖)휀𝑗(𝑖),𝑡
𝑑𝑜𝑚10

𝑗(𝑖)=1  ,                                                                (1) 

where 휀𝑗(𝑖),𝑡
𝑑𝑜𝑚 is the domestic lockdown shock in trading partner j of country i. In our base-

line model, the weights 𝜔𝑗(𝑖) are chosen based on the top ten export destinations calcu-

lated from the Direction of Trade Statistics (DOTS) database for the year 2018. Naturally, 

the weights add up to one, i.e. 

∑ 𝜔𝑗(𝑖)
10
𝑗(𝑖)=1 = 1  .                                                                        (2) 

For all sample countries, the list of the ten largest export markets covers all trade desti-

nations, which are quantitatively relevant. Typically, the 10th largest export market re-

flects about 1% or 2% of the overall volume of exports. Hence, ignoring all other trading 

partners other than the top ten should not affect our results. Below, we introduce alter-

native country weights based on the volume of imports, the flow of foreign direct invest-

ment and the interconnectedness of country i through global supply chains. 

Figure (3) reports the contemporaneous correlations of the domestic and foreign lock-

down shocks for each sample country as a heatmap. We see that the domestic lockdown 

shocks are essentially uncorrelated across countries. This reflects the staggered timing 

across countries in which lockdowns were introduced and lifted. The foreign shocks, in 

contrast, are positively correlated, in particular for Asian economies. The reason is that 

most of the Asian economies share their most important export markets such as China 

and the US. Hence, lockdown shocks in China and the US feed into the foreign shocks of 

many sample countries. In a separate section below, we will also estimate the effect of 

shocks originating in the US and China directly. 
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2.2 Dependent variables 

We estimate the impact of domestic and foreign lockdown shocks on six dependent vari-

ables. All these variables are available on a daily frequency. This contrast with standard 

macroeconomic aggregates such as GDP, consumption of unemployment, which are avail-

able on a much lower frequency only. We interpret these alternative series as indicators 

of economic activity. Specifically, we use asset prices, NO2 emissions, data on mobility pat-

terns and high-frequency data on maritime vessel trade. During the Covid-19 pandemic, 

these series, and many more, have become popular alternative measures of the business 

cycle. The specific variables are the following: 

 

Stock prices. We use the country’s main stock price index as a proxy for financial markets 

expected future economic activity. The data is taken from Thomson Reuters. We use the 

first difference of the log (times 100) of the stock market index. If a domestic or foreign 

lockdown reduces future economic activity, stock prices should fall. 

 

Exchange rate. We use a country’s nominal effective exchange rate (NEER) measured 

against a broad set of trade partners. The data is from the Bank for International Settle-

ment’s database. To estimate the model, we use the log (times 100) of the exchange rate 

index. An increase in the variable corresponds to an appreciation of the domestic cur-

rency. If a foreign lockdown reduces the demand for the domestic currency, e.g. because 

foreigners buy fewer domestic goods or the rest of the world invests less in the domestic 

economy, the value of the currency should fall. Hence, we expect a depreciation of the 

currency against the country’s main trading partners. 

 

NO2 emissions. During the pandemic, measures of air quality have been used to track the 

high-frequency impact of lockdowns. Accordingly, we use the daily volume of NO2 (nitro-

gen dioxide) emissions in a country’s capital from the World Air Quality Index database.6 

NO2 is released from burning fossil energy. Hence, it is a good indicator of private and 

commercial traffic and industrial production and, hence, of economic activity. We use the 

five-day moving average of the log (times 100) of NO2 emissions. Unfortunately, the data-

base does not offer NO2 emissions for Malaysia and Singapore. For Malaysia, we use the 

                                                           
6 The data is available under https://waqi.info/de/. Keola and Hayakawa (2021) also use emissions to track 

the impact of lockdowns across developed countries and high-income countries.  

https://waqi.info/de/
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Air Quality Index instead. For Singapore, we use SO2 emissions as a substitute. Both 

measures are also taken from the Air Quality Index database and are used as five-day 

moving averages in logs (times 100). We interpret the level of emissions as a proxy for 

economic activity. This is because emissions are highly correlated with manufacturing 

production and transportation. Hence, we expect a fall in emissions after a domestic or 

foreign lockdown shock, respectively. It is conceivable that the outbreak motivates com-

muters to avoid public transportation and switch to cars, which would ceteris paribus in-

crease emissions. However, this effect is likely to be small. 

 

Mobility. We use data from the Google Mobility Report to measure the changing patterns 

of human mobility.7 The data records mobility from mobile devices. Specifically, we use 

the five-day average of the average of the categories “Retail and Recreation”, “Transit Sta-

tions” and “Workplaces”. With lockdowns barring people from stores, restaurants, public 

transportation, offices and factories, we expect a negative response to a domestic lock-

down shock. Likewise, a foreign lockdown shock transmitted through a fall in trade should 

result in a drop in mobility.  

 

Exports and imports. Cerdeiro et al. (2020) put together a database of daily vessel ship-

ping. The data is obtained from the Automatic Identification System (AIS), which collects 

information on location, speed, direction and freight from ships with AIS transponders.8  

We retrieve the series “metric tons cargo” on vessels leaving the country or arriving at the 

country as measures of a country’s exports and imports, respectively. Naturally, the data 

is a very noisy indicator of exports. This is because it reflects maritime trade only. In the 

regression, we use the log (times 100) of the five-day average of the data. For countries 

with land borders to their main trading partners, e.g. Germany and Canada, the data will 

most likely understate the response of exports. This is another reason for choosing coun-

tries for our sample, which have access to the sea and play an important role in maritime 

trade. Despite these limitations, we believe this data is a useful alternative to low-fre-

quency data from the Direction of Trade statistics. 

Theoretically, the effect of lockdowns on trade is ambiguous (see Baldwin and Tomiura, 

2020, for this discussion). The reason is that both demand and supply effects coexist. If 

                                                           
7 The data is available under https://www.google.com/covid19/mobility/. 
8 The data is available at https://comtrade.un.org/data/ais. 

https://www.google.com/covid19/mobility/
https://comtrade.un.org/data/ais
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the domestic lockdown reduces the supply while demand remains unaffected, exports fall. 

If the drop in demand is larger than the fall in supply, a larger supply of exports is available 

for the rest of the world. Now consider the two-country case. If the foreign lockdown re-

duces foreign supply more than foreign demand, domestic exports increase. If the foreign 

lockdown leads to a stronger negative effect on foreign demand than supply, domestic 

exports fall. We see that the sign of the response of exports remains ambiguous. 

A similar logic applies to the import response. Suppose a domestic lockdown has a nega-

tive effect on the domestic supply of goods and services. If domestic demand remains un-

changed, the tighter lockdown increases the demand for imports. If domestic demand 

falls, probably because of a drop in income, a shift in expenditure due to the risk of infec-

tions or an increase in uncertainty, the lockdown results in lower imports.  

 

3 The empirical model 

We follow Anderson and Cesa-Bianchi (2021), Cacciatore et al. (2021), Corsetti et al. 

(2021), Jordà et al. (2020) and others and estimate a series of panel local projections. Lo-

cal projections have been introduced by Jordà (2005) and became a highly popular tool 

to estimate the impact of exogenous shocks on economic time series without the need of 

specifying a full-scale multivariate model.9 

The dependent variable for country i = 1, …, N at day t+h, 𝑦𝑖,𝑡+ℎ, which is either stock re-

turns, the exchange rate change, NO2 emissions, the extent of mobility or the volume of 

maritime exports and imports, is regressed on the realizations of two shocks at day t, 휀𝑖,𝑡
𝑑𝑜𝑚 

and 휀𝑖,𝑡
𝑓𝑜𝑟

 , according to the following regression 

𝑦𝑖,𝑡+ℎ = 𝛼𝑖,ℎ + 𝛽ℎ
𝑑𝑜𝑚휀𝑖,𝑡

𝑑𝑜𝑚 + 𝛽ℎ
𝑓𝑜𝑟

휀𝑖,𝑡
𝑓𝑜𝑟

+ 𝛾ℎ𝑿𝑖,𝑡 + 𝛿𝑖,ℎ𝑡 + 𝑢𝑖,𝑡+ℎ .             (3) 

We are mostly interested in the estimates for 𝛽ℎ
𝑑𝑜𝑚 and 𝛽ℎ

𝑓𝑜𝑟
reflecting the impact of the 

domestic and foreign lockdown shock, respectively, on the dependent variable h periods 

in the future. The vector 𝑿𝑖,𝑡 collects a number of control variables, while 𝛼𝑖,ℎ is a country-

specific fixed-effect at horizon h and 𝛿𝑖,ℎ is the coefficient on a country-specific time trend. 

The key coefficients of interest, 𝛽ℎ
𝑑𝑜𝑚 and 𝛽ℎ

𝑓𝑜𝑟
as well as the coefficients on the control 

variables are identical across sample countries. 

                                                           
9 Plagborg-Moller and Wolf (2021) show that local projections and Vector Autoregressions estimate the 
same impulse responses. 
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The sample period is February 10, 2020 to April 09, 2021. We drop all weekends due to 

the lack of stock market and exchange rate data and the strong difference in the remaining 

variables between weekends and working days. Thus, the sample covers the beginning of 

the global pandemic at the start of 2020 until the spring of 2021, when the global vaccina-

tions campaigns took off.10 With more and more people vaccinated, the need for lock-

downs falls and, consequently, the relationship between the stringency index and the 

number of infections changes.  

For each estimation, the vector of control variables includes one lag of the dependent var-

iable, the contemporaneous realization and one lag of the other five endogenous variables. 

It also includes the current value and the first lag of the economic support index for the 

domestic economy as well as the average economic support index for the 10 largest trad-

ing partners. The economic support index summarizes public measures of income sup-

port and debt relief and is also provided as a part of the OxCGRT database. We also include 

the current level of smoothed new infections as a control variable. 

In line with the bulk of the literature on panel local projections, we compute confidence 

bands around the point estimates using Driscoll and Kraay (1998) standard errors. These 

errors control for cross-sectional correlation as well as serial correlation. Alternatively, 

we bootstrap standard errors following the suggestion of Kilian and Kim (2011).11 

 

4 Results 

We plot the estimated response coefficients, 𝛽ℎ
𝑑𝑜𝑚 and 𝛽ℎ

𝑓𝑜𝑟
, as a function of h = 0, …, 29. 

Since the two shock series are standardized, the coefficients reflect the effect of a shock 

one standard deviation in size on the dependent variable. In each figure, we plot the point 

estimates and 68% and 90% confidence intervals. 

Figure (4) depicts the responses to a domestic lockdown shock for the panel of all sample 

countries. A domestic lockdown has a small effect on stock markets. Only the impact re-

sponse is statistically significant. The nominal effective exchange rate index increases by 

0.03 percent. Hence, the domestic currency appreciates in nominal terms against the main 

trading partners’ currencies. This effect is small but statistically significant. 

The level of NO2 emissions does not exhibit a significant response in the first three to four 

weeks after the shock. Emissions strongly increase six weeks after the shock, potentially 

                                                           
10 On March 11, 2020, the World Health Organization declared a pandemic. 
11 The results for bootstrapped confidence intervals are available upon request. 
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as a response to an eventual relaxation of movement restrictions. As mentioned before, 

NO2 emissions might not fall because people switch from public transportation to individ-

ual cars. 

The level of mobility sharply falls upon a domestic shock. Ten days after the occurrence 

of the shock, mobility is 0.8 percent lower than it would otherwise be. This effect is highly 

statistically significant and takes about six weeks to disappear. Exports and imports fall 

significantly by about 0.2 percent. 

Figure (5) shows the responses to a foreign lockdown shock. All six variables fall signifi-

cantly after the lockdown in the country’s trading partners. Stock prices drop by 0.1 per-

cent in the first three weeks after the foreign shock, which is larger than the response after 

a domestic shock. The domestic currency depreciates against the trading partners’ cur-

rencies. The level of NO2 emissions after four weeks is 0.8% lower than in the absence of 

the foreign lockdown shock. This response is larger than the adjustment following a do-

mestic lockdown shock and has the expected sign. The extent of mobility falls by about 

one percentage point, which is also larger than the drop in mobility after the domestic 

lockdown shock. The country’s exports shrink by 0.6% with the peak effect occurring four 

weeks after the shock. This suggests that the effect on global trade needs time to materi-

alize. Imports fall by about 0.2 to 0.4 percent.  

 

4.1 Subsamples 

The Covid-19 pandemic spread in waves. While the world economy was caught by sur-

prise by the first wave in the spring of 2020 and was largely unprepared, firms and house-

holds at least partly prepared for a second wave. This suggests that the macroeconomic 

effects of lockdown spillovers should be stronger at the beginning of the sample period 

and weaker in the remaining part of the sample.  

To test this conjecture, we construct a dummy variable for the first wave, 𝐷𝑡
1𝑠𝑡 , which is 

equal to one between February and the end of June 2020 and zero thereafter. We allow 

the foreign lockdown shock to interact with the dummy variable, 

𝑦𝑖,𝑡+ℎ = 𝛼𝑖,ℎ + 𝛽ℎ
𝑑𝑜𝑚휀𝑖,𝑡

𝑑𝑜𝑚 + 𝛽ℎ
𝑓𝑜𝑟

휀𝑖,𝑡
𝑓𝑜𝑟

+ 𝛽ℎ
𝑓𝑜𝑟,1𝑠𝑡

𝐷𝑡
1𝑠𝑡휀𝑖,𝑡

𝑓𝑜𝑟
+ 𝛾ℎ𝑿𝑖,𝑡 + 𝛿𝑖,ℎ𝑡 + 𝑢𝑖,𝑡+ℎ ,   (4) 

such that a negative estimate of 𝛽ℎ
𝑓𝑜𝑟,1𝑠𝑡

 implies that the fall in economic activity following 

a lockdown shock is stronger during the first wave compared to later episodes. The esti-

mated coefficients on the interaction term are shown in Figure (6). 
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The response of stock prices, the exchange rate, mobility and exports is significantly 

stronger during the first wave until the summer of 2020. For these four variables, the es-

timated coefficient on the interaction term is significantly negative. These findings cor-

roborate the notion that the strength of cross-border lockdown spillovers was particu-

larly strong at the beginning of the pandemic but weakened over time. For emissions and 

imports, in contrast, we do not find a clear pattern. 

 

4.2 Variance decomposition 

The impulse response analysis shows the impact of a shock one standard deviation in size. 

However, this does not reveal how important either shock was for the evolution of the 

variables over the sample period. We address this question now using a forecast error 

variance decomposition along the lines of Gorodnichenko and Lee (2020). These authors 

propose to proceed as follows: First, we estimate the baseline local projection model but 

exclude the two shock series. Second, for every horizon h we regress the estimated resid-

ual of this first-stage regression, i.e. the forecast error, separately on each shocks occur-

ring between t and t+h while including the other shock in the vector of controls. The R2 of 

this regression informs us about the share of fluctuations of the endogenous variables 

accounted for by each shock. 

Figure (7) plots the shares of each shock as a function of h for each variable. The share of 

fluctuations attributable to either shock is relatively small and fluctuates over the projec-

tion horizon. The contributions of the shocks are smallest for imports and exports, where 

both the domestic and the foreign lockdown shock explain about one to three percent of 

the fluctuations after 30 days. For mobility, in contrast, the contributions are large. After 

15 days, the domestic lockdown shock is responsible for 15% of the fluctuations of mobil-

ity and the foreign lockdown shock explains about 10% of the variation. 

For stock returns and emissions, we find that the contribution of the foreign shock is 

larger than the contribution of the domestic shock. At first sight, it seems that the domes-

tic shock should matter more. However, both shocks are asymmetric with respect to their 

impact at the sectoral level, and this can explain why the foreign shock accounts for a 

larger share. The domestic shock hits both the service sector and the industrial sector. 

The foreign shock, in contrast, has a stronger effect on the industrial sector, which is more 
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export-oriented than the service sector. If the manufacturing sector is both more emis-

sion-intensive and better represented in the aggregate stock market index, it does not 

come as a surprise that the foreign shock accounts for a larger bulk of fluctuations. 

 

4.3 Country groups 

We now narrow the set of countries and estimate the model for the two country groups, 

the set of advanced small open economies and the set of Asian emerging market econo-

mies. Both subpanels respond similarly to domestic shocks. Therefore, we do not show 

the impulse responses following a domestic lockdown shock here.12 

Figure (8) shows the response to the foreign shock for advanced small-open economies, 

while Figure (9) reports the adjustment of Asian economies. We find that the fall in stock 

prices is comparable across the two groups of countries. While the domestic currency ap-

preciates in advanced economies, we find a significant depreciation in Asian emerging 

market economies. The maximum drop in emissions is again comparable across the two 

groups.  In both cases, emissions fall by about 0.8% after the shock. The fall in mobility, in 

contrast, is larger in advanced economies, probably because working from home is easier 

for employees in advanced economies. Both exports and imports exhibit a similar re-

sponse pattern across the two subsamples. In a separate model below, we shed light on 

the exposure of the two panels to lockdown shocks originating in China and the US. 

 

4.4 Including China 

Our baseline set of 13 sample countries does not include the People’s Republic of China. 

China is included as a trading partner of all the 13 sample countries, but not in the set of 

countries for which we study the impulse responses. The Chinese economy is larger than 

any other economy in the sample. Furthermore, China is one of the most important trad-

ing partners for almost every economy in the sample. Hence, we need to assess how sen-

sitive the nature of lockdown spillovers is with respect to the inclusion of China in the 

analysis. We add China as the 14th sample economy and estimate the baseline model with 

export weights. The impulse response functions for the foreign lockdown shock are 

shown in Figure (10).  

                                                           
12 The results are available upon request. 
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Comparing the estimated responses with those from Figure (5) reveals that the sign, the 

size and the shape of the impulse responses remain unchanged if China is included. Having 

established that, we leave China out of the baseline model because as a large open econ-

omy, it is certainly different from the other countries in the sample. 

 

5 Alternative weighting schemes 

We also present the results from three specifications in which we use alternative 

weights 𝜔𝑗 . The first alternative uses import-based weights, i.e. the relative size of the ten 

largest source countries of imports of country i. The data also stems from the DOTS data-

base. Figures (11) to (13) depict the resulting impulse response functions.  

We find that with import weights, the results remain more or less unchanged. The spillo-

ver effects of foreign lockdowns trigger a strong adjustment of domestic economic activ-

ity. The spillovers with respect to mobility and exports are stronger in the group of ad-

vanced small-open economies compared to the group of Asian emerging market econo-

mies. 

The second alternative weighting scheme reflects the ten largest source countries of for-

eign direct investment (FDI) into country i. This data (inward direct investment positions 

as of end-2019) is taken from the International Monetary Fund (IMF). In the calculation 

of source countries, we drop obvious tax havens such as the British Virgin Islands, Jersey 

or Bermuda, which often appear in the list of FDI sources but from which we do not expect 

meaningful spillover effects. 

The empirical estimates are shown in Figures (14) to (16). Again, the sign and the strength 

of lockdown spillovers remain largely unchanged compared to the baseline findings using 

export weights. For FDI weights, we find that the responses of emissions and mobility are 

stronger in country group I compared to country group II. Mobility in country group I falls 

by one percent, while mobility in group II drops by 0.6%.  

As discussed in the introduction, the pandemic is threatening highly integrated global 

value chains. In the long run, a lockdown abroad could contribute to a reshoring of pro-

duction capacity and a dismantling of global value chains. In the short run, a tighter lock-

down in countries from which intermediate products are sourced could adversely affect 

domestic economic activity. In the previous section, we used export weights to construct 

foreign lockdown shocks. To account for the role of global value chains, we now employ a 

third set of alternative weights, which reflect the participation of a country’s industries in 
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global value chains. We use the OECD’s Trade in Value Added (TiVA) database and collect 

the foreign value-added share in gross exports for total industries.13  

For each country, we exclude the domestic source of value-added and obtain the top ten 

foreign source countries as well as these countries’ share of value-added in exports. These 

shares are our alternative country weights. A drawback of these weights is their time cov-

erage: at the time of writing, the most recent version of the TiVA database, i.e. the 2018 

update, covers trade until 2015 only. Hence, our weights reflect the connections through 

global value chains as of 2015. 

The resulting impulse response functions for the final set of alternative weights are re-

ported in Figures (17) to (19). Again, we find that the results remain remarkably similar 

to our baseline findings. For value-added weights, the responses to the foreign lockdown 

shock in the subsets of countries, e.g. Figures (18) and (19), exhibit the same patterns as 

in the other specifications. 

Overall, we can conclude that the sign and the strength of lockdown spillovers remain 

robust with respect to the weights used in the calculation of foreign lockdown shocks. 

 

6 The response to lockdown shocks in the US and China 

For each of our sample countries, the US and China are key export destinations as well as 

source countries of foreign direct investment. In this section, we study the effects of lock-

down shock in these two large open economies. Again, we estimate panel local projections 

but replace the weighted foreign shock, 휀𝑖,𝑡
𝑓𝑜𝑟

, by the shock in the US and in China, 휀𝑡
𝑈𝑆 and 

휀𝑡
𝐶ℎ𝑖𝑛𝑎. Thus, our estimated model becomes 

𝑦𝑖,𝑡+ℎ = 𝛼𝑖,ℎ + 𝛽ℎ
𝑑𝑜𝑚휀𝑖,𝑡

𝑑𝑜𝑚 + 𝛽ℎ
𝑈𝑆휀𝑡

𝑈𝑆 + 𝛽ℎ
𝐶ℎ𝑖𝑛𝑎휀𝑡

𝐶ℎ𝑖𝑛𝑎 + 𝛾𝑖,ℎ𝑿𝑖,𝑡 + 𝑢𝑖,𝑡+ℎ               (5) 

We are particularly interested in the estimates of 𝛽ℎ
𝑈𝑆 and 𝛽ℎ

𝐶ℎ𝑖𝑛𝑎. To control for economic 

support packages, the vector of control variable now includes the economic support indi-

ces for the US and China. 

The estimated response coefficients for the full sample and the two groups of countries 

are shown in Figures (20) to (25). A US lockdown shock lowers stock market valuations 

and effective exchange rates, reduces emissions and curbs mobility. All of these effects are 

                                                           
13 The TiVA database is available at https://www.oecd.org/industry/ind/measuring-trade-in-va-

lue-added.htm. 

https://www.oecd.org/industry/ind/measuring-trade-in-value-added.htm
https://www.oecd.org/industry/ind/measuring-trade-in-value-added.htm
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highly significant. The response of exports, in contrast, is inconclusive. These results re-

main unchanged if we narrow the sample to the set of advanced small-open economies 

(group I). For the group of Asian economies, see Figure (22), the responses of effective 

exchange rates and emissions are much weaker and remain insignificant. 

A Chinese lockdown shock, as shown in Figures (23) to (25), has a significantly negative 

effect on the exchange rate, the level of emissions and the level of exports, while the re-

sponses of the other variables remain mostly ambiguous.  

Let us compare the responses in group I between a shock originating in the US, Figure 

(21), and a shock originating in China, see Figure (24). After a US lockdown shock, the 

response of the domestic currency remains inconclusive. A Chinese lockdown shock, in 

contrast, triggers an appreciation of the domestic currency. Likewise, imports tend to in-

crease after a US shock but tend to fall after a lockdown is imposed in China. Emissions 

fall by one percent after the US lockdown shock, but only 0.7% after the Chinese shock. 

Group II also exhibits differences in the responses between shocks originating in the US 

and China, respectively. The stock market valuation falls after a US shock but increases 

after a Chinese lockdown. Emissions remain more or less unchanged if the shock origi-

nates in the US, but strongly fall after the shock originating in China. Hence, the advanced 

small open economies in the sample are particularly exposed to the US lockdown. A com-

parison of export shares across groups corroborates this notion. For the group of ad-

vanced small open economies, the average share of exports to the US is 25%, while the 

share of exports to China is 20%. For the group of emerging Asian economies, the differ-

ence is even more pronounced. The average weight on the US is 14%, while the average 

export share to China is 31%. 

 

7 Trade intensity and the strength of spillovers 

In our baseline model, the estimate of the spillover-coefficient is restricted to be identical 

across sample countries. Hence, we cannot shed light on the nature of cross-country het-

erogeneity in the exposure to shocks. One key determinant of the intensity of spillovers 

should be the relevance of the export sector for domestic activity. We now modify the 

model in order to assess whether countries with a larger share of exports in GDP experi-

ence stronger spillovers.  

For each sample country, we compute the ratio of exports to the top-ten export destina-

tions to GDP. Since we use the export shares from the construction of foreign lockdown 
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shocks, which are based on 2018 trade data, we divide the sum of exports to the top-ten 

destinations by GDP for 2018. The resulting export shares, 𝑆𝑖
𝑒𝑥𝑝, vary between 0.11 (Ja-

pan) and 1.28 (Hong Kong SAR). We augment the regression model and include an inter-

action between the export share and the foreign lockdown shock, 

𝑦𝑖,𝑡+ℎ = 𝛼𝑖,ℎ + 𝛽ℎ
𝑑𝑜𝑚휀𝑖,𝑡

𝑑𝑜𝑚 + 𝛽ℎ
𝑓𝑜𝑟

휀𝑖,𝑡
𝑓𝑜𝑟

+ 𝛽ℎ
𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑆𝑖

𝑒𝑥𝑝휀𝑖,𝑡
𝑓𝑜𝑟

+ 𝛾ℎ𝑿𝑖,𝑡 + 𝛿𝑖,ℎ𝑡 + 𝑢𝑖,𝑡+ℎ .   (6)          

As spillovers were more pronounced during the first part of the sample and weaker there-

after, we estimate equation (6) for two subsamples, the first wave between February and 

the end of June 2020 and the remaining part of the sample between July 2020 and April 

2021. 

The estimated coefficient on the interaction term, 𝛽ℎ
𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡, is shown in Figure (26). In the 

first subsample, we find a significantly negative coefficient on the interaction term for 

stock prices, mobility and exports. The coefficient for emissions is volatile over the pre-

diction horizon, but also negative on average over the horizon. Hence, countries with a 

larger ratio of exports to GDP are particularly exposed to adverse lockdown spillovers 

from abroad. In the second subsample, the coefficient remains negative for emissions and 

mobility. A foreign lockdown reduces emissions and mobility more strongly for countries 

with a larger volume of exports relative to GDP. 

 

8 Alternative specifications 

In a first alternative set-up, we go back to the first-stage regressions. The baseline series 

of lockdown shocks are the residuals from a regression of the country-specific stringency 

index on its own lags, a time trend and the weighted average of the number of new infec-

tions. However, policymakers could also respond to the extent of mobility when imposing 

lockdowns. Hence, the Google mobility indicator introduced before should enter the first-

stage as a regressor. We re-run the first-stage regression including mobility and estimate 

the impulse responses following foreign lockdown shocks based on these modified 

shocks. Figure (27) shows the results. The impulse responses remain broadly unchanged 

compared to Figure (5). The only noticeable difference is that the drop of mobility is 

smaller compared to the baseline findings. 

 

Finally, we revisit the estimation methodology. In the baseline model, we estimate a 

pooled fixed effects specification. Pesaran and Smith (1995) show that the estimated 

slope coefficients could be biased if there is cross-sectional heterogeneity. They introduce 
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the mean group estimator to address this shortcoming. The estimator is essentially the 

average across the estimated country-specific slope coefficients. Figure (28) reports the 

impulse response functions obtained from the mean group estimator. There is no sub-

stantial difference in the responses compared to the baseline results in Figure (5). 

 

9 Conclusions 

Integrated economies are exposed to the economic consequences of lockdowns imposed 

in the rest of the world. Hence, lockdowns can have cross-border effects. In this paper, we 

estimate the nature of these spillovers for a panel of 13 small open economies. We obtain 

two key findings:  

First, lockdown shocks originating abroad significantly reduce economic activity at home. 

In particular, stock returns fall, the currency depreciates, the levels of NO2 emissions and 

exports fall and the mobility of persons drops. These findings are robust with respect to 

the construction of foreign lockdown shocks. The literature typically focuses on spillovers 

of monetary and fiscal policy. One lesson from this paper is that lockdowns are a separate 

source of spillovers to the domestic economy. Since the estimated model is linear, these 

findings equally apply to the relaxation of restrictions: lifting the lockdown abroad is ex-

pansionary for the domestic economy. 

Second, lockdown spillovers can have a larger impact on the domestic economy than do-

mestic lockdown shocks. Some sectors of open economy heavily rely on foreign export 

markets. For these firms, a foreign lockdown might be more restrictive than a lockdown 

at home. As a result, variables such as emissions and mobility respond more strongly to 

foreign lockdown shocks compared to domestic ones. 

In principle, the existence of spillovers, e.g. in the realm of monetary and fiscal policy, calls 

for a role of coordinating policies across countries. In contrast to macroeconomic policy, 

non-pharmaceutical interventions have often been introduced on very short notice leav-

ing very little room for international consultations. In addition, the nature of the pandemic 

threat precludes negotiations with other governments or even a postponement of lock-

downs by a few days. This is the main difference with respect to monetary and fiscal policy 
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spillovers. The best policy response to reduce the exposure to lockdown spillovers is to 

diversify export markets and contain the complexity of global value chains.14  

 

References 

Ahmed, S., J. Hoek, S. Kamin, B. Smith and E. Yoldas (2020): “The impact of Covid-19 on 
emerging market economies’ financial conditions”, FEDS Notes 2020-10-07, Board of Gov-
ernors of the Federal Reserve System. 
 
Anderson, G. and A. Cesa-Bianchi (2021): “Crossing the credit channel: credit spreads and 
firm heterogeneity”, unpublished, Bank of England. 
 
Antràs, P. and D. Chor (2021): “Global value chains”, NBER Working Paper No. 28549, Na-
tional Bureau of Economic Research. 
 
Baker, S. R., N. Bloom and S. J. Davis (2016): “Measuring economic policy uncertainty”, The 
Quarterly Journal of Economics 131, 1593-1636. 
 
Baldwin, R. and E. Tomiura (2020): “Thinking ahead about the trade impact of Covid-19”, 
in: Economics in the time of COVID-19, London: Centre for Economic Policy Research, 59-
71. 
 
Baldwin, R. and R. Freeman (2021): “Risks and global supply chains: what we know and 
what we need to know”, Staff Working Paper No. 942, Bank of England. 
 
Bonadio, B., Z. Huo, A. A. Levchenko and N. Pandalai-Nayar (2021): “Global supply chains 
in the pandemic”, NBER Working Paper No. 27224, National Bureau of Economic Research. 
 
Born, B., A. M. Dietrich and G. J. Müller (2021): “The lockdown effect: a counterfactual for 
Sweden”, PLoS ONE 16, e0249732. 
 
Cacciatore, M., R. Duval, D. Furceri and A. Zdzienicka (2021): “Fiscal multipliers and job-
protection regulation”, European Economic Review 132, 103616. 
 
Cakmakli, C., S. Demiralp, S. Kalemli Özcan, S. Yesitas and M. A. Yildirim (2021): Covid-19 
and emerging markets: a SIR-model, demand shocks and capital flows”, unpublished, Uni-
versity of Maryland. 
 
Carvalho, V. M., M. Nirei, Y. U. Saito and A. Tahbaz-Salehi (2021): “Supply chain disrup-
tions: evidence from the great East Japan earthquake”, The Quarterly Journal of Economics 
136, 1255-1321. 
 

                                                           
14 See Baldwin and Freeman (2021) for a survey of policy implications that arise from the propagation of 

shocks through global value chains. 

 



23 
 

Cerdeiro, D. A. and A. Komaromi (2020): “Supply spillovers during the pandemic: evidence 
from high-frequency shipping data”, IMF Working Paper No. 20/284, International Mone-
tary Fund. 
 
Cerdeiro, D. A., A. Komaromi, Y. Liu and M. Saeed (2020): “World seaborne trade in real 
time: a proof of concept for building AIS-based nowcasts from scratch”, IMF Working Pa-
per No. 20/57, International Monetary Fund. 
 
Corsetti, G., K. Küster, G. Müller and S. Schmidt (2021): “The exchange rate insulation puz-
zle”, unpublished, University of Tübingen. 
 
Deb, P., D. Furceri, J. D. Ostry and N. Tawk (2020): “The economic effects of Covid-19 con-
tainment measures”, IMF Working Paper No. 20/158, International Monetary Fund. 
 
Driscoll, J. and A. Kraay (1998): “Consistent covariance matrix estimation with spatially 
dependent data”, The Review of Economics and Statistics 80, 549-560. 
 
Elenev, V., L. E. Quintero, A. Rebucci and E. Simeonova (2021): “Direct and spillover effects 
from staggered adoption of health policies: evidence from Covid-19 stay-at-home orders”, 
NBER Working Paper No. 29088, National Bureau of Economic Research. 
 
Engler, P., N. Pouokam, D. R. Guzman and I. Yakadina (2020): “The great lockdown: inter-
national risk sharing through trade and policy coordination”, IMF Working Paper No. 
20/242, International Monetary Fund. 
 
Espitia, A., A. Mattoo, N. Rocha, M. Ruta and D. Winkler (2021): “Pandemic trade: Covid-
19, remote work and global value chains”, Policy Research Working Paper No. 9008, The 
World Bank. 
 
Finck, D. and P. Tillmann (2021): “Pandemic shocks and household spending”, Oxford Bul-
letin of Economics and Statistics, forthcoming. 
 
Freund, C., A. Mattoo, A. Mulabdic and M. Ruta (2021): “Natural disasters and the reshap-
ing of global value chains”, Policy Research Working Paper No., 9719, The World Bank. 
 
Furceri, D., S. Kothari and L. Zhang (2021): “The effects of Covid-19 containment measures 
on the Asia-Pacific region”, Pacific Economic Review, forthcoming. 
 
Goldbach, S. and V. Nitsch (2021): “Covid-19 and capital flows: the responses of investors 
to the responses of governments”, Discussion Paper No. 17/2021, Deutsche Bundesbank. 
 
Goldstein, P., E. Levy Yeyati and L. Sartorio (2021): “Lockdown fatigue: the diminishing 
effects of quarantines on the spread of Covid-19”, unpublished. 
 
Goolsbee, A. and C. Syverson (2021): “Fear, lockdown and diversion: comparing drivers 
of pandemic economic decline 2020”, Journal of Public Economics 193, 104311. 
 
Gorodnichenko, Y. and B. Lee (2020): “A note on variance decomposition with local pro-
jections”, Journal of Business and Economic Statistics 37, 921-933. 
 



24 
 

Guan, D., D. Wang, S. Hallegatte, S. J. Davis, J. Huo, S. Li, Y. Bai, T. Lei, Q. Xue, D. Coffman, D. 
Cheng, P. Chen, X. Liang, B. Xu, X. Lu, S. Wang, K. Hubacek and P. Gong (2020): “Global 
supply-chain effects of Covid-19 control measures”, Nature Human Behaviour 4, 577-587. 
 
Jordà, O. (2005): “Estimation and inference of impulse response functions by local projec-
tions”, American Economic Review 90, 161-182. 
 
Jordà, O., M. Schularick and A. M. Taylor (2020): “The effects of quasi-random monetary 
experiments”, Journal of Monetary Economics 112, 22-40. 
 
Hale, T., N. Angrist, R. Goldszmidt, B. Kira, A. Petherick, T. Phillips, S. Webster, E. Cameron-
Blake, L. Hallas, S. Majumdar and H. Tatlow (2021): “A global panel database of pandemic 
policies (Oxford COVID-19 Government Response Tracker)”, Nature Human Behaviour 5, 
529-538. 
 
Hayakawa, K. and H. Mukunoki (2020): “Impacts of lockdown policies on international 
trade”, Asian Economic Papers 20, 123-141. 
 
Keola, S. and K. Hayakawa (2021): “Do lockdown policies reduce economic and social ac-
tivities? Evidence from NO2 emissions”, The Developing Economies 59, 178-205. 
 
Kilian, L. and Y. J. Kim (2011): “How reliable are local projection estimators of impulse 
responses?”, The Review of Economics and Statistics 93, 1460-1466. 
 
Klose, J. and P. Tillmann (2021a): “Covid-19 and financial markets: a panel analysis for 
European countries“, Jahrbücher für Nationalökonomie und Statistik 241, 297-347. 
 
Klose, J. and P. Tillmann (2021b): “Financial and real responses to the Covid-19 pandemic 
and lockdown measures – a global panel VAR analysis”, in progress. 
 
Liu, X., E. Ornelas and H. Shi (2021): “The trade impact of the Covid-19 pandemic”, CESifo 
Working Paper No. 9109.  
 
Pesaran, M. H. and R. Smith (1995): “Estimating long-run relationships from dynamic het-
erogeneous panels”, Journal of Econometrics 68, 79-113. 
 
Plagborg-Moller, M. and C. K. Wolf (2021): “Local projections and VARs estimate the same 
impulse responses”, Econometrica 89, 955-980. 
 
Verschuur, J., E. E. Koks and J. W. Hall (2021): “Global economic impacts of COVID-19 lock-
down measures stand out in high-frequency shipping data”, PLoS ONE 16, 20248818. 
 

 

  



25 
 

Figure 1: Stringency index for three sample countries 

 

Notes: The figure shows the level of the stringency index for Australia, Hong Kong SAR and Korea. 

 

 

Figure 2: Domestic and foreign lockdown shocks 

 

Notes: The figures show the domestic and foreign lockdown shocks. The domestic shock is the 

residual of a regression of the stringency index on lags of itself, a time trend and the number of 

new infections. The foreign shock for country i is the weighted average of the domestic shocks in 

country i’s ten most important export markets. All shocks are standardized. 
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Figure 3: Correlation between domestic and foreign lockdown shocks

 

Notes: The figure shows the contemporaneous correlation across domestic and foreign lockdown 

shocks. 
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Figure 4: Response to domestic lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑑𝑜𝑚 from panel local projections for all countries as a 

function of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) 

blue areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors.  

 

 

 

Figure 5: Response to foreign lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 6: Response to foreign lockdown shock across subsamples 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟,1𝑠𝑡

 from panel local projections for all countries as a 

function of h (black, circled line), i.e. the coefficient on the interaction term between the foreign 

lockdown shock and the dummy for the first subsample between February and June 2020. The 

light (dark) blue areas are 90% (68%) confidence bands constructed from Driscoll-Kraay stand-

ard errors. 

 

 

Figure 7: Contributions of lockdown shocks 

Notes: The figure shows the contribution of the domestic and foreign lockdown shocks to the fore-

cast error variance of the dependent variables. The analysis follows Gorodnichenko and Lee 

(2020). 
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Figure 8: Response of group I to foreign lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 9: Response of group II to foreign lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group II as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 10: Response to foreign lockdown shock including China 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries including 

China as a function of h (black, circled line), i.e. the response to a domestic lockdown shock. The 

light (dark) blue areas are 90% (68%) confidence bands constructed from Driscoll-Kraay stand-

ard errors. 

 

 

 

Figure 11: Response to foreign lockdown shock (import weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 12: Response of group I to foreign lockdown shock (import weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 13: Response of group II to foreign lockdown shock (import weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group II as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 14: Response to foreign lockdown shock (FDI weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 15: Response of group I to foreign lockdown shock (FDI weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 16: Response of group II to foreign lockdown shock (FDI weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group II as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 17: Response to foreign lockdown shock (VA weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 18: Response of group I to foreign lockdown shock (VA weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 19: Response of group II to foreign lockdown shock (VA weighted) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for group II as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 20: Response to US lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑈𝑆 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 21: Response of group I to US lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑈𝑆 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 22: Response of group II to US lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝑈𝑆 from panel local projections for group II as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 23: Response to Chinese lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝐶ℎ𝑖𝑛𝑎 from panel local projections for all countries as a 

function of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) 

blue areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 24: Response of group I to Chinese lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝐶ℎ𝑖𝑛𝑎 from panel local projections for group I as a function 

of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue areas 

are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

 

Figure 25: Response of group II to Chinese lockdown shock 

Notes: The figure shows the estimated 𝛽ℎ
𝐶ℎ𝑖𝑛𝑎 from panel local projections for group II as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 26: Interaction of foreign lockdown shock with export share 

(a) February – June 2020 

 

(b) July 2020 – April 2021 

Notes: The figure shows the estimated 𝛽ℎ
𝑖𝑛𝑡𝑒𝑟𝑎𝑐𝑡 from panel local projections for all countries as a 

function of h (black, circled line), i.e. the coefficient on the interaction term between the foreign 

lockdown shock and the dummy for the export share. The light (dark) blue areas are 90% (68%) 

confidence bands constructed from Driscoll-Kraay standard errors. 
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Figure 27: Response to foreign lockdown shock (mobility included in the derivation 

of shocks) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections for all countries as a func-

tion of h (black, circled line), i.e. the response to a domestic lockdown shock. The shocks are de-

rived from a first-stage regression including measures of personal mobility. The light (dark) blue 

areas are 90% (68%) confidence bands constructed from Driscoll-Kraay standard errors. 

 

Figure 28: Response to foreign lockdown shock (mean group estimator) 

Notes: The figure shows the estimated 𝛽ℎ
𝑓𝑜𝑟

 from panel local projections with the mean group es-

timator for all countries as a function of h (black, circled line), i.e. the response to a domestic lock-

down shock. The light (dark) blue areas are 90% (68%) bootstrapped confidence bands. 
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