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1. Introduction 



 









2. Impact identification properties of intertemporal statistical matching  
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3. Causal-effect estimation of Covid-19-lockdown on NO2 pollution in Northern Italy 

3.1.  Data  



Figure 1. Spatial location of the air-pollution measurement stations 





Table 1. NO2 levels during 2020 lockdown vs. same period of 2019 (μg/m3) 

Table 2. Meteorological conditions during 2020’s lockdown vs same period of 2019 

 Difference  -0.10 0.03 -0.16 -0.05 

 Difference  -1.34 0.12 -1.59 -1.10 

 Difference  1.22 0.07 1.08 1.35 

3.2. Average-treatment-effect estimation 
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3.3.  Heterogeneous-impacts estimation 
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4. Results 

4.1.  Average treatment effect of lockdown traffic abatement 

Table 3. Balancing of control variables intertemporal MAHD matching (c = 1) 
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Table 4. Rubin’s R and B indices for MAHD matching   
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Table 5. Causal effect of lockdown on NO2 – global ATT estimates (intertemporal MAHD matching estimates, c = 1)

 

4.2. Placebo test  

Table 6. False lockdown periods for the placebo test 



Table 7: Causal effect of false lockdown on NO2 level (μg/m3)

4.3. Impact heterogeneity based on baseline NO2  

Figure 2. Lockdown effect by baseline pollution levels (μg/m3)



Table 8. Heterogeneous impacts of lockdown based on baseline NO2

4.4. Sensitivity analysis 
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Table 9.  ATT estimates under different MAHD and PS matching specifications and Random Forest Regression
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Table 10. Heterogeneous impacts based on quartiles of baseline NO2

Q

Q

Q

Q

Q



Figure 3. Lockdown effect by baseline quartile pollution levels (μg/m3)

5. Translation of NO2 reduction into health outcomes  



 
Table 11. Reductions of mortality RR associated with estimated NO2 impacts (ATT) 



6. Concluding remarks 





References 

Regional Science and Urban Economics

Journal of health economics 29

Report

Journal of Urban 
Economics 111

AEA Papers and Proceedings

Air Quality, Atmosphere and Health
Politiche 

Piemonte. L'impatto Covid in Piemonte

Atmospheric Environment

Science of The Total Environment

Am. Econ. Rev.

Journal of Environmental Science 
and Technology 10 (5): 258-267. 

Journal of Public Economics
Journal of 

Environmental Economics and Management

Epidemiology

American Economic 
Journal: Economic Policy

Evaluation Review

Advanced Methods in 



Statistics, Data Science and Related Applications

Regional Science and Urban 
Economics

Regional Science and Urban Economics

Machine learning

Journal of environmental economics and management 106

Journal of 
Environmental Economics and Management

Atmospheric Environment: X 1

Atmospheric Environment

Regional Science and Urban Economics 92

American Economic Journal: Economic Policy 4

Journal of cleaner production 279

Environmental and Resource Economics 

Science of the total environment

The quarterly journal of economics 120

Journal of Health Economics. 

The Review of Economics and Statistics 91

Journal of Environmental Economics and 
Management 105

Journal of Political 
Economy 116

Review of Economics and statistics

American Economic Review 107



Jama 295

Regional Science and Urban 
Economics 92

Air quality in Europe

European Respiratory Journal 44

Am. Econ. J. Econ. Pol.
Journal of 

environmental Economics and Management 

Journal of Public Economics 107
Journal of 

Environmental Economics and Management 83

American economic journal: Applied economics 14

Journal of Cleaner Production 319

Journal of Urban Economics
Journal of economic 

literature 51

Journal of Environmental Economics and Management 58

Atmospheric Chemistry and Physics

Regional Science and Urban Economics, 84

American Economic Review, 104

Journal of Urban Economics, 102

Environmental Pollution, 
267

Regional Science and Urban Economics, 84

Journal of Public Economics, 122



Nature Sustainability, 3

Grantham Research Institute on Climate Change and the Environment Working Paper series

American Economic Review, 106

Ernst & Young Report

National Science Review 8

Journal of the American Statistical Association, 106
Journal of Environmental 

Economics and Management, 103

Health Care 
Management Science, 11

Social science & medicine 60

Review of Economics and Statistics, 98
Project Syndicate

European Respiratory Journal, 
20

Regional Science and Urban Economics 49

Journal of Environmental Economics and Management, 92

Journal 
of Development Economics, 146

Journal of Human Resources, 45

Environmental 
Pollution, 274

Journal of Urban Economics, 92
Regional Science and Urban 

Economics, 31



Journal of Human Resources, 46

Environmental health perspectives 112

Environment International, 37

Journal of Health Economics, 23

Science of the Total Environment, 189
Journal of 

Urban Economics, 68

Journal of Urban Economics, 62

Journal of Environmental Economics and Management, 109
Air Pollution and Climate Change: From 

Co-Benefits to Coherent Policies
Journal of Urban 

Economics, 20
Regional Science and 

Urban Economics, 20

Regional Science and Urban Economics, 31
Review of Economics and Statistics, 

101

Science of the total 
environment 410

Frontiers in Environmental Science, 9

Journal of Environmental Economics and Management, 
108

Biometrika, 70

Health Services and Outcomes Research Methodology, 2

Journal of Urban Economics 58

Atmosphere, 11

Atmospheric Pollution 
Research, 12



Statistical 
Science: A Review Journal of the Institute of Mathematical Statistics, 25

Energy Policy, 163

Alexandria Engineering Journal

Journal of Public Economics

Applied Energy

Journal of Cleaner Production

Air quality guidelines for particulate matter, ozone, nitrogen dioxide and sulfur 
dioxide. Global update 2005

Economic Journal.

Journal of environmental economics and management 110
Why Norway – the poster child for electric cars – is having second thoughts


