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Quantifying impact of containment measures
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• Combine JHU’s data on COVID-19 
spread with daily containment 
measures available from Oxford 
University

• Novel high-frequency indicators of 
economic activity, such as level of 
nitrogen oxide emissions

• Assess impact at daily frequency 
without having to wait for lagged 
economic data such as GDP or IP 

• Help with econometric identification

Local Projection methods by Jordà (2005) 

∆𝐼𝐼𝑖𝑖,𝑡𝑡+ℎ= 𝐼𝐼𝑖𝑖,𝑡𝑡+ℎ − I𝑖𝑖,𝑡𝑡+ℎ−1 and I𝑖𝑖,𝑡𝑡 is the log of the number of 
infections or economic indicator in country 𝑖𝑖 at date 𝑡𝑡

𝑐𝑐𝑖𝑖,𝑡𝑡 denotes the Containment Stringency Index

𝑋𝑋 is a vector of control variables which includes daily 
temperature and humidity levels, in addition to country-
specific linear, quadratic and cubic time trends

Impulse response functions computed using the estimated 
coefficient 𝜃𝜃ℎ

∆𝐼𝐼𝑖𝑖,𝑡𝑡+ℎ = 𝑢𝑢𝑖𝑖 + θℎ𝑐𝑐𝑖𝑖,𝑡𝑡 + 𝑋𝑋𝑋𝑖𝑖,𝑡𝑡Γℎ + �
ℓ=1

ℒ

𝜓𝜓ℎ,ℓ∆𝐼𝐼𝑖𝑖,𝑡𝑡−ℓ + 𝜀𝜀𝑖𝑖,𝑡𝑡+ℎ



Containment measures have been effective…
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Source: Deb and others (2020a). Source: Deb and others (2020a).

-300

-200

-100

0

0 5 10 15 20 25 30
Days after introduction of containment measures

Confirmed Cases, Deviation from Baseline
(Log percentage points)

-300

-250

-200

-150

-100

-50

0

-600

-500

-400

-300

-200

-100

0

High mobility Low mobility

Mobility Number of cases (RHS)

Impact of Containment Measures
(Log percentage points, deviation from baseline after 30 days)



…but massive short-term economic costs…
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Source: IMF Asia Pacific Regional Economic Outlook (2020). Source: Deb and others (2020a).
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…equivalent to 12 percent loss in Industrial 
Production.
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Source: Deb and others (2020b).
NO2 emissions and Industrial Production
Standard errors clustered at the country level in parentheses.
*** ρ<0.01, ** ρ<0.05, *** ρ<0.1. 

Variables
Industrial 

Production 
(percent)

𝐍𝐍𝐍𝐍𝟐𝟐 emissions
(percent)

𝑵𝑵𝑵𝑵𝟐𝟐 emissions 
(percent)

0.015**
(0.006)

Industrial 
Production 
(percent)

0.27*
(0.151)

Constant 0.004***
(0.0003)

0.023***
(0.001)

Observations 421 421
R-Squared 0.016 0.005
Number of 
countries

38 38

𝐍𝐍𝐍𝐍𝟐𝟐 Emissions and 
Industrial Production• NO2 emissions are strongly associated with level of 

economic activity

• Total man-made emissions of nitrogen oxides over the 
long term (1990-2018) are strongly correlated with 
conventional measures of economic activity such as GDP 
growth, manufacturing VA and IP (see annex slide)

• At higher-frequency, over the period covered in the 
analysis of containment measures, estimated relationship 
between NO2 and IP statistically significant

• This suggests a 12 percent loss in IP due to containment 
measures



What are the lessons from Asia?
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• The rest of the presentation will focus 
on experience of Asian countries

• They were first to be hit and many of 
them locked down their economies to 
halt the spread of the virus. 

• Their quick and decisive action allowed 
some of them to gradually reopen 
economic activity. 

• What lessons can we draw from their 
experience? 

Add interactions to allow response to vary 

where z is a country-specific characteristic 
normalized to have zero mean and a unit variance. 

The coefficients θhL and θhH capture the impact of 
containment measures at each horizon h in cases of 
very low and very high levels of z. 

∆𝐼𝐼𝑖𝑖,𝑡𝑡+ℎ = 𝑢𝑢𝑖𝑖 + 𝜃𝜃ℎ𝐿𝐿𝐹𝐹(𝑧𝑧𝑖𝑖,𝑡𝑡)𝑐𝑐𝑖𝑖,𝑡𝑡 + 𝜃𝜃ℎ𝐻𝐻(1 − 𝐹𝐹(𝑧𝑧𝑖𝑖,𝑡𝑡))𝑐𝑐𝑖𝑖,𝑡𝑡 + 𝑋𝑋𝑋𝑖𝑖,𝑡𝑡Γℎ +

∑ℓ=1ℒ 𝐹𝐹(𝑧𝑧𝑖𝑖,𝑡𝑡) 𝜓𝜓ℎ,ℓ∆𝐼𝐼𝑖𝑖,𝑡𝑡−ℓ + ∑ℓ=1ℒ (1 − 𝐹𝐹(𝑧𝑧𝑖𝑖,𝑡𝑡))𝜓𝜓ℎ,ℓ∆𝐼𝐼𝑖𝑖,𝑡𝑡−ℓ + 𝜀𝜀𝑖𝑖,𝑡𝑡+ℎ

with  𝐹𝐹 𝑧𝑧𝑖𝑖𝑖𝑖 = 𝑒𝑒𝑒𝑒𝑒𝑒−𝛾𝛾𝑧𝑧𝑖𝑖𝑖𝑖/ 1 − 𝑒𝑒𝑒𝑒𝑒𝑒−𝛾𝛾𝑧𝑧𝑖𝑖𝑖𝑖 , 𝛾𝛾 > 0



Lesson 1: Act fast
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Lesson 1: Delays can significant increase 
costs
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Source: Engler and others (2020). Source: Engler and others (2020).
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Lesson 2: Put in place strong testing and 
tracing policies to avoid a second wave
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Lesson 3: Get the timing of exit right 
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Lesson 3: Premature exits can make the 
situation worse
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Source: Engler and others (2020).

-10

-5

0

5

10

15

20

Low new cases at exit High new cases at exit

Source: Deb and others (2020a).

Industrial Production, Deviation from Baseline
(Percent, implied impact on industrial production 30 days after reopening)

100

105

110

115

22 32 42 52 62 72 82 92
Weeks since start of COVID-19 outbreak

GDP Recovery from Trough
(Percent growth from trough)

Optimal Early



Lesson 4: Use macroeconomic policies 
as cushion
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Lessons Learnt from Asia
• Lesson 1: Act fast.

• Lesson 2: Put in place strong testing 
and tracing policies. 

• Lesson 3: Get the timing of exit right. 

• Lesson 4: Use macroeconomic policies 
as cushion

Limit the scarring and lay the foundation 
for a stronger recovery
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Thank you
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