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Motivation

• Enjoyed reading this interesting and insightful paper

• Uses anonymized Vodafone data for Italy Portugal and Spain to
examine the heterogeneous impact of lockdowns on mobility

• Two di�erent empirical speci�cations
– Regression discontinuity design (event studies)
– Local projections (multivariate regressions)

• Main empirical �ndings
– Lockdowns greater impact on the mobility of women
– Especially true for school closures
– Lockdowns great impact on the mobility of younger people
– COVID-19 infections reduce mobility more for young people
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Empirical Challenges

• Key empirical challenges
– Government lockdowns are endogenous to infections
– Even in the absence of lockdowns, mobility may change through

endogenous behavioral responses to the threat of infection
– Government lockdowns potentially correlated with these

endogenous behavioral responses

• Main approaches to these empirical challenges
– Narrow window of time around the introduction of lockdown in

regression discontinuity design
– Exploit the national nature of lockdowns in regions with

relatively low levels of infections
– Exploit school closures in advance of lockdowns to explore

mechanisms for heterogeneous e�ects
– Wide range of controls and robustness tests in the local

projection speci�cations
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Comments and Suggestions

1 Inequality, ethnicity and mobility

2 Occupational structure and mobility

3 Implications of mobility

4 Opportunities of big data smartphone data

5 Minor comments
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Inequality and Ethnicity
• New York Times, April 2020
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Inequality and Ethnicity
• Does the Vodaphone data allow exploration of other

dimensions of moblity?
– Income
– Ethnicity
– Essential workers (occupations)
– Age and gender are salient dimension of heterogeneity but there

are other salient dimensions
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Remote Working and and Mobility
• Other potential sources of variation in mobility
• Glaeser, Gorback and Redding (2020) use ability to remote work

and essential worker status as instruments for mobility
Figure A2: A visual first stage

Travel Change and Instruments in NYC
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(a) % ∆ in Trips vs. ShareEssentiali
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(b) % ∆ in Trips vs. ShareTeleworki

Source: % Change in trips from SafeGraph Weekly Patterns Data, using visitors traveling from home.
% Change in trips calculated between May 13-19, 2019 and May 4-10, 2020. Share Essential workers
calculated from DE and MN 4-digit NAICS essential industries. Share Telework created at the zip level
using data from Dingel and Neiman (2020) weighted by local neighborhood employment composition.
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Implications of Mobility
• Paper could explore further the epidemiological or economic

consequences of heterogeneous e�ects on mobility
• Infections and deaths
• Income
• Labor force participation

Figure A1: Correlation between Travel Change and COVID-19 Cases per Capita in NYC
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Source: Cases per capita from NYC Health Department, available at https://www1.nyc.gov/site/doh/
covid/covid-19-data.page. % Change in trips from SafeGraph Weekly Patterns Data, using visitors
traveling from home. % Change in trips calculated between May 13-19, 2019 and May 4-10, 2020.
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Big Data Smartphone Data
• How have spatial patterns of mobility changed?
• Smartphone data revolutionizes the measurement of mobilityExample of Stays (around Meiji Shrine)

Measure location at a �ne level of spatial disaggregation
Track the movement of users through the park to the shrine
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• Miyauchi, Kentaro and Redding (2020) uses Japanese
smartphone data to quantify consumption access

• Understanding how mobility has changed by occupation and
location is central for longer-run economic implications
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Minor Comments

• What is the right functional form for heterogeneous e�ects (e.g.
percent versus percentage point)?

• Percent leaving home bounded below by zero

Figure 7: Impact of a Stay-at-home Orders on mobility, by Age

(Percent of people leaving home in a day)

(a) Regression discontinuity (b) Estimated impacts

Notes: Panel 7a presents a binned scatterplot where the people moving is divided in 20 equally sized bins. The
series is residualized with respect to province, gender day-of-the-week fixed effects. Panel 7b reports the estimates
of the percentage drop in people moving by age group. Standard errors are clustered at the province level. See
also table 4.

for which the national lockdown was largely exogenous as they did not experience early and/or

major outbreaks. Formally, we estimate the following specification:

mobi,g,a,t+h = αh
i + κha + τht +

P∑

p=1

ρhpmobi,g,a,t−p +

P∑

p=0

δhp lockj,t−p +

P∑

p=0

βhp ln∆casesi,t−p

+

3∑

a=1

agegroupa,gi ×
( P∑

p=0

γs,hp lockj,t−p +

P∑

p=0

ψs,h
p ln∆casesi,t−p

)
+ εi,g,a,t+h (3)

The specification features interaction terms between the lockdown stringency index and age

group dummies agegroupai,g, with a = {1 = [18, 24]; 2 = [25, 44]; 3 = [45, 64]} and where the

excluded category is the age group 65+. Hence, the impact of lockdowns on the mobility of

people aged 65+ at horizon h is captured by δh0 , while the impact on the other age groups

a is given by δh0 + γa,h0 . The specification also includes interaction terms between COVID-19

infections and age groups to test whether the strength of voluntary social distancing differs

across age. For a given level of lockdown stringency, the impact of rising COVID-19 cases on the

mobility of people aged 65+ is measured by βh0 , and the one on other age groups by βh0 + ψa,h
0 .

Figure 8 shows the effects of lockdowns on the mobility of different age groups. As shown in
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Minor Comments
• Understanding the dynamic time path of responses

– For the �rst ten days, similar mobility decline for all age groups
– Younger cohorts stronger drop in mobility thereafter

panel 8a, mobility collapses across all age categories. For the first ten days after the introduction

of a lockdown, the mobility decline is similar across all age groups, with the 65+ age group

experiencing a slightly larger fall. Yet, the younger cohorts experience a considerably stronger

drop in mobility thereafter, reaching a trough of 37 percent 20 days after the introduction of

lockdowns for people aged 18-24.12

To illustrate more clearly the differences across age groups, panel 8b shows the mobility

differential of each age group relative to people aged 65+. During the first two weeks, the

mobility of people aged 65+ declines marginally more than for the other age cohorts. However,

most of the differentiation in mobility materializes after a couple of weeks, when the drop in

mobility for the age groups 18–24, 25-44, and 45–64 becomes considerably larger and statistically

different relative to people 65+. These findings corroborate the results from the regression

discontinuity analysis in the previous section, showing that lockdowns disproportionally impact

the mobility of younger cohorts.

Figure 8: Impact of a Full Lockdown on Mobility, by Age Group

(Percent)

(a) Age groups (b) Differential with 65+

Notes: The x-axes denote the number of days, the lines denote the point estimates, and the shaded areas corre-
spond to 90 percent confidence intervals computed with standard errors clustered at the province level.

The local projections also shed light on whether the extent of Voluntary social distancing

differs across age groups. Panel 9a shows that the youngest cohorts are unequivocally the ones

that react more forcefully to the rise in infections. A doubling of COVID-19 cases leads to a

12The mobility dynamics reflect the underlying stringency of lockdowns that as illustrated in figure of Appendix
A weakens during the first 2 weeks and then temporarily strengthens in the third week.
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Conclusions

• Enjoyed reading this interesting and insightful paper

• Great data and convincing empirical speci�cations

• Encourage the authors to explore further
– Other potential dimensions of heterogeneity
– Rich potential to measure changing spatial patterns of mobility

using smartphone data
– Explore further the epidemiological and economic implications

of changing mobility
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