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BOX 1: MITIGATION MEASURES, PREVALENCE RESPONSE AND 
PUBLIC MOBILITY DURING THE COVID-19 EMERGENCY1

In response to the rapid spread of the COVID-19 outbreak, national governments have 
implemented a range of mitigation measures designed to limit the transmission of the coro-
navirus. These policies range from outright strict lockdowns implemented in parts of Asia 
and in some European states, to less stringent but focused approaches in other regions. As 
infection rates started to slow down, national authorities began to ease these emergency 
policies before re-instating them once again through the last two months of 2020 and more 
recently in late 2021.

Existing literature shows that these so-called “non-pharmaceutical” interventions are usu-
ally very effective at limiting societal mobility and the spread of pandemics (Litinova, 2019).2 
However, to properly estimate the effectiveness of government mitigation measures, it is 
also important to properly capture self-imposed reductions in mobility. Gersovitz and Ham-
mer (2003) and Farboodi et al. (2020) argue that when deciding on the level of social inter-
action to maintain during a pandemic, individuals will choose to trade off the utility benefit 
of social interactions against the risks that come with such interactions.3 This gives rise to 
possible self-imposed restrictions which are part of a behavioural trait normally referred to 
as “prevalence response”. This study explores the effects restrictive policies have had on 
mobility across the European Union (EU) during the initial phases of the COVID-19 pan-
demic, while controlling for the prevalence response of individuals.

Data
This study mainly makes use of two sets of data: indices measuring the extent of govern-
ment mitigation measures and data on individual mobility across the EU. Data on govern-
ment mitigation measures are sourced from the Oxford COVID-19 Government Response 
Tracker. This tracker collects information on several different common policy responses 
that governments have taken in response to the pandemic. In this case, the analysis is 
focused on a subset of these indicators, more precisely those that record containment 
measures and which are collectively known as the stringency indicators. These include 
data on the closure of schools, workplaces, the cancellation of public events, restrictions on 
public gatherings, closure of public transport, internal and international travel restrictions 
and stay-at-home orders. 

Chart 1 looks at the evolution of the stringency indices for the EU.4 All indicators capturing 
the containment measures enacted by the governments of the EU bloc, show an almost 
instantaneous increase in their stringency levels between March and April 2020. The 
strongest increases in stringency levels were registered in the cancelling of public events, 

1   Prepared by Noel Rapa, Manager Modelling Office in the Research Department at the Bank. The views expressed are the 
author’s own and do not necessarily represent the views of the Central Bank of Malta.
2   See Litvinova, M., Quan-Hui L., Evgeny S. K. and Ajelli, M. (2019), Reactive school closure weakens the network of social 
interactions and reduces the spread of influenza. Proceedings of the National Academy of Sciences, 116, pp. 13174-13181.
3   See Gersovitz, M. and Hammer, J. (2003), Infectious diseases, public policy, and the marriage of economics and epidemiol-
ogy. World Bank Research Observer, 18, pp. 129-157 and Farboodi, M., Jarosch, G. and Shimer, R. (2020), Internal and External 
Effects of Social Distancing in a Pandemic. National Bureau of Economic Research, NBER Working Papers 27059.
4   Data for the EU is estimated as a simple average across the 28 countries which made up the EU block up till the end of 2020. 
For 2021, the EU average is made up by the EU-27 bloc and the UK.
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in restrictions to public 
gatherings and the clos-
ing down of schools. On 
the other hand, the clos-
ing down of public trans-
port and stay-at-home 
orders show a lower 
level of stringency at an 
EU level, reflecting the 
relatively small number 
of countries that have 
enacted a full and strict 
lockdown. All contain-
ment measures were 
partially lifted during the 
summer of 2020, as the 
number of new COVID-
19 cases across the EU slowed down substantially. Fuelled by renewed increases in 
COVID-19 infections, most containment measures have been imposed again in the last 
part of 2020 before being relaxed again in the summer of 2021. 

With regards to data on mobility, the study utilises Google’s COVID-19 Community Mobil-
ity data which measure changes in mobility by geography and categories. This database 
includes data on mobility to retail and recreation establishments, groceries and pharma-
cies, parks, transit stations, workplaces and residences. All mobility data are compared 
to a baseline, estimated as the median value of visits over a five-week period between 3 
January and 6 February 2020 prior to the start of the pandemic. 

Chart 2 shows that while the absolute drops in mobility differ from one country to another, 
they do exhibit a very similar profile, with considerable drops during the first wave of the 
pandemic and a rebound during the summer months, followed by renewed drops in autumn 
of 2020.5 At the height of the first wave, the most prominent decrease in mobility was reg-
istered in the Retail and Recreation category, reaching a maximum drop of almost 70% 
when compared to baseline levels. This is considerably more pronounced than the average 
falls registered in less discretionary types of mobility, such as workplace mobility (which 
has dropped by around 45%) and mobility to groceries and pharmacies (24% drop over 
baseline levels).

All mobility measures (with the exception of mobility to parks) have slowly returned to base-
line levels by mid-summer of 2020 as the situation across all EU countries slowly returned 
to their pre-pandemic state. Mobility levels then started to drop again in autumn 2020 as 
more waves of the pandemic hit the continent. Most mobility measures, (especially those of 
a discretionary nature) exhibit a similar pattern in 2021 with falls in mobility in the winter and 

5  The only exception to this is mobility in Parks. The extreme heterogeneity in the results concerning mobility to parks could stem 
from the definition of what constitutes a park. Google Mobility Data defines a park as a National Park and therefore countries that 
do not have a large number of National Parks, but instead have other open spaces would not be correctly represented in this data.
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Sources: Oxford COVID-19 Government Response Tracker; author's calculations.
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spring months followed by a rebound in summer months, mirroring the patterns exhibited 
by government mitigation measures. The only two evident exceptions are mobility to work-
places, which has remained roughly 20-30% lower than pre-pandemic levels throughout 
2020 and 2021, and mobility to groceries and pharmacies which has remained at or above 
pre-pandemic levels since the third quarter of 2020.

Econometric estimates
Empirically, it is very challenging to separate the effects that policies have had on individual 
mobility from those relating to self-imposed restrictions especially since there is consider-
able correlation between heightened risk factors that trigger prevalence responses and 
policy induced restrictions.6 In order to better separate these two effects, this study relies 
on a panel dataset and a staggered Difference-in-Differences (DiD) econometric specifica-
tion. This strategy relies on the timing differences between changes in national stringency 

6   See Manski, C. F. (2000), Economic analysis of social interactions. Journal of Economic Perspectives, 14, pp. 115-136.

-80
-60
-40
-20

0
20
40
60
80

I II III IV I II III IV
12020202

Mobility in Groceries and Pharmacies

-10

0

10

20

30

40

I II III IV I II III IV
12020202

Residential Mobility

-100
0

100
200
300
400
500
600
700

I II III IV I II III IV
12020202

Mobility in Parks

-100
-80
-60
-40
-20

0
20
40
60

I II III IV I II III IV
12020202

Mobility in Retail and Recreation

-100
-80
-60
-40
-20

0
20
40
60

I II III IV I II III IV
12020202

Mobilty in Transport

-80
-70
-60
-50
-40
-30
-20
-10

0
10

I II III IV I II III IV
12020202

Mobility in Workplaces

Chart 2
MOBILITY DATA IN EU COUNTRIES
(per cent deviation from baseline (7-day moving average))
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levels and the number of COVID-19 cases and deaths across countries to help isolate the 
effects of mitigation measures from those due to prevalence responses.

This study makes use of the following econometric specification:
 

(1)

Where 

𝑦𝑦𝑦𝑦{𝑖𝑖𝑖𝑖,𝑡𝑡𝑡𝑡}  = 𝛾𝛾𝛾𝛾𝑖𝑖𝑖𝑖  + Σ{𝑐𝑐𝑐𝑐=1}
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 measures the change in the mobility measure under analysis across coun-
tries i and time t, 
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are dummy 
variables that record the number of COVID-19 cases and deaths per million. In particular, 
seven dummy variables are specified for COVID-19 cases, which take the value of 1 if new 
reported cases per million in a given country are between 0 and 5, 5 and 10, 10 and 20, 
20 and 40, 40 and 80, 80 and 160 or greater than 160. For COVID-19 related deaths, six 
dummy variables take the value of 1 if new daily deaths per million in a given country are 
between 0 and 1, 1 and 2, 2 and 5, 5 and 10, 10 and 20 or larger than 20 are specified.  
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record the intensity of eight different government mitigation measures as reported 
in the Oxford COVID-19 Government Response Tracker.7 All specifications control for day-
of-the-week effects, a third-degree polynomial in time and seasonality effects through the 
introduction of temperature data for each capital city of the countries included in the sample.

Results show that largely, all mitigation measures are found to affect all types of mobility 
measures in a statistically significant way. In particular, the introduction of new or more 
stringent measures is estimated to reduce mobility to parks, retail and recreation establish-
ments, transport, groceries and workplaces while increasing residential mobility. Moreover, 
most stringency sub-indices were found to affect to a larger extent, mobility in discretionary 
types of mobility, namely retail and recreation. In fact, mobility related to transport, place 
of residence, work and groceries were found to be less affected by changes in the govern-
ment mitigation measures.

Policies relating to the closure of schools seem to exert the largest effects on all types 
of mobility (with the exception of mobility to parks). In this respect, the result pertaining 
to mobility to retail and recreation establishments and to workplaces are especially strik-
ing. Estimates in fact show that these two types of mobility have been significantly more 
affected by school closures than by workplace closures (with the latter including the forced 
shutdown of non-essential retail outlets and recreation establishments) and stay at home 
orders (which capture outright lockdowns). This suggests that individuals across the EU did 
not simply reduce their mobility as a direct consequence of the restrictions implemented by 
national authorities but have also reacted to a heightened sense of risk brought about by 
the implementation of school closures. The role of prevalence response in reducing indi-
vidual mobility across the EU is also confirmed by the statistical significance of the two sets 
of dummy variables capturing the number of per million COVID-19 cases and COVID-19 
related deaths.8 

7   The estimation period runs between 15 February 2020 and the end of November 2020.
8   Results pertaining to mobility to parks do not paint a clear picture and should be treated with caution. Google Mobility data 
defines a park specifically as a National Park and does not necessarily including open rural spaces.
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Results also indicate that as the number of reported cases and deaths per million increases, 
the negative effect on mobility is expected to increase considerably. For instance, results 
show that when the number of daily COVID-19 cases stood between 1 and 5, there was a 
drop of 2.4% in mobility to retail and recreation outlets that occurred independently of any 
government measures. This drop climbs gradually to more than 10% when daily cases 
stood between 81 and 160. The increase in the prevalence response of individuals is 
slightly more pronounced for news relating to COVID-19 deaths, ranging from no signifi-
cant effect at the lowest levels of reported deaths to a drop of almost 14% when COVID-19 
related per million deaths exceed 20.

Finally, results indicate that the precautionary effects following news relating to COVID-19 
cases peak before the number of cases reported in each country reach their maximum. 
This could suggest that as the number of COVID-19 cases started to stabilise at very 
high levels, the general public started to acclimatise to this new normal thereby reduc-
ing the degree of prevalence response. The re-assessment of one’s risk profile and the 
subsequent demotivation to engage in protective behaviours during a prolonged period of 

Table 1
REGRESSION ANALYSIS
(dependent variable: % change in mobility)

0 ≤ Cases < 5 0.32 -4.08 * -2.4 *** -1.07 1.17 0.41
5 ≤ Deaths < 10 1.27 *** -1.66 -5.45 *** -3.29 *** -0.77 -2.3 ***
10 ≤ Deaths < 20 1.84 *** -1.79 -6 *** -4.46 *** -1.34 * -3.26 ***
20 ≤ Deaths < 40 2.14 *** -2.25 -7.39 *** -5.38 *** -2.81 *** -4.05 ***
40 ≤ Deaths < 80 2.65 *** -14.98 *** -8.86 *** -7.56 *** -4.39 *** -5.2 ***
80 ≤ Deaths < 160 3.25 *** -13.21 *** -10.66 *** -7.67 *** -5.25 *** -5.61 ***
160 ≤ Deaths 2.13 *** 12.73 *** -4.81 *** -4.14 *** -1.74 -4.56 ***
0 ≤ Deaths < 1 -0.2 * -4.82 *** -0.09 -0.03 0.13 0.35
1 ≤ Deaths < 2 0.56 ** -8.88 *** -3.53 *** -0.95 -0.44 -1.67 ***
2 ≤ Deaths < 5 1.05 *** -7.13 * -3.98 *** -0.74 -0.31 -3.24 ***
5 ≤ Deaths < 10 1.87 *** 1.36 -5.1 *** -1.32 -1.77 * -6.43 ***
10 ≤ Deaths < 20 4.26 *** -3.24 -12.35 *** -7.63 *** -8.49 *** -13.42 ***
20 ≤ Deaths 4.59 *** -13.71 -13.88 *** -7.44 *** -1.58 -11.34 ***
School closing 0.06 *** -0.01 -0.19 *** -0.17 *** -0.07 *** -0.16 ***
Workplace closing 0.03 *** 0.22 *** -0.1 *** -0.05 *** -0.05 *** -0.09 ***
No public events 0 * -0.21 *** -0.03 *** -0.04 *** -0.02 *** 0
No gatherings 0.03 *** -0.09 *** -0.08 *** -0.07 *** -0.05 *** -0.06 ***
Close of public transport 0.03 *** -0.19 *** -0.09 *** -0.07 *** -0.09 *** -0.06 ***
Stay at home 0.02 *** 0.15 *** -0.07 *** -0.05 *** -0.02 -0.06 ***
National travel restr 0.03 *** -0.2 *** -0.09 *** -0.08 *** -0.05 *** -0.04 ***
Inter travel restriction 0.01 *** 0.07 -0.05 *** -0.08 *** -0.06 *** -0.05 ***
Temperature -0.22 *** 5.11 *** 0.45 *** 0.41 *** 0.24 *** -0.07

Fixed effects
Cubic trend
Day of the week dummies

R-squared
Source: Author’s calculations.
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crisis is a very well documented phenomenon, known as pandemic fatigue (World Health 
Organisation, 2020).9

In conclusion, this study finds that the vast majority of mobility breaks across the EU 
occurred after the intensification of national mitigation measures implying that contain-
ment policies enacted at national levels have been instrumental in reducing the levels of 
mobility in individual states. Second, mitigation measures directed at school closures have 
affected all types of mobility including mobility towards retail and recreation establishments, 
indicating that such policies could have led to an overall re-assessment of the risk situa-
tion by the general public, leading to widespread drops in mobility. Finally, self-imposed 
restraints which occurred independently of government measures, have been responsible 
for a significant part of the fall in mobility, with communities reacting to news relating to both 
COVID-19 cases and deaths.

These conclusions show that policies which are targeted at controlling a specific type of 
activity (such as school closures and cancellation of public events) might have strong and 
unintended effects on mobility types which are not specifically being targeted. Moreover, 
the introduction or lifting of containment measures needs to internalise the effects emanat-
ing from the prevalence response of the public, which occurs independently of government 
measures and which depends on the prevailing state of the pandemic.

9   WHO (2020), Pandemic fatigue: Reinvigorating the public to prevent COVID-19. World Health Organisation, Policy framework 
for supporting pandemic prevention and management, 112, pp. 1-8. 


