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Abstract

How important was the economic lockdowns in the spring of 2020 in curbing the COVID-19 pan-
demic and how important was the lockdown in comparison to voluntary changes in behavior? In
the spring, the overall social response to the COVID-19 pandemic consisted of a mix of voluntary
and government mandated behavior changes. Voluntary behavior changes occurred on the basis
of information, such as the number of people infected, the number of COVID-19-deaths and on
the basis of the signal value associated with the official lockdown combined with appeals to the
population to change its behavior. Mandated behavior changes took place as a result of the ban-
ning of certain activities deemed non-essential. Studies which differentiate between the two types
of behavioral change find that, on average, mandated behavior changes accounts for only 9%
(median: 0%) of the total effect on the growth of the pandemic stemming from behavioral
changes. The remaining 91% (median: 100%) of the effect was due to voluntary behavior changes.
This is excluding the effect of curfew and facemasks, which was not employed in all countries.

Background

In the spring of 2020, the social response to the COVID-19 pandemic in general consisted of two
parts, both of which may have had a greater or lesser effect on the spread of infection:

1. Voluntary behavior. Any social interaction between people involves costs and benefits
for the participants. Therefore, people will respond to changes in the risk of meeting with
others. When the media report infection and death rates for the COVID-19 pandemic,
when governments appeal to the population to change its behavior, and when govern-
ments — e.g. through lockdowns — signal the severity of the pandemic, people will volun-
tarily modify their behavior to match their own experience of the risk of infection. This
may be done by reducing the number of social interactions but also by maintaining more
distance, using hand sanitizer, wearing masks etc.

2. Mandated behavior When the government shuts the economy down, it makes it more
difficult for the population to have selected social interactions. The government thereby
forces citizens to change their behavior in specific respects, as well as change the number
and type of social interactions.

A pandemic is an unfamiliar situation for most people. Therefore, they are uncertain about which
behavioral adjustments to make to protect themselves and their relatives from the virus, espe-

cially at the beginning of the pandemic. During spring 2020 the government may therefore have
had better opportunities than usual to influence the behavior of the population through signals.
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An economic lockdown can act as a signal that encourages the population to change its behavior
(more strongly) in the direction wanted by the politicians. From a behavioral economic viewpoint,
the lockdown can be interpreted as a way to change the default. When possible, | distinguish be-
tween this “signaling effect” of the lockdown, which encourage voluntary behavior changes, and
the more direct regulatory effect of the lockdown. E.g. Bonardi et al. (2020) finds no effect of
harder lockdowns compared to softer lockdowns among 108 countries. Hence, the softest lock-
down among the 108 countries works just as well as the hardest to prevent COVID-19-deaths.
This clearly indicate that the signal (inducing voluntary behavior changes) is important in contrast
to the actual regulation (mandated behavior changes), which do not affect the number of COVID-
19-deaths in the study.

This distinction is important because the policy implications are remarkably different. If the en-
couraged voluntary behavior — as a consequence of a signal from the government — is important,
then the policy implication is that the government should send the cheapest signals possible. If
you can obtain the same effect by recommending working from home at a well attended press
conference as you can by closing all non-essential activities, then that is clearly preferable from an
economic and a societal perspective.

In this paper | provide an overview of studies of how important the voluntary and mandated be-
havior changes were in the spring of 2020. It gradually becomes clear that many exogenous varia-
bles impact the development of the pandemic in individual countries, of course including the sea-
sonal pattern of coronavirus (see for example Nickbakhsh et al. (2020)) and factors such as popu-
lation density and demographics (see for example, Allcott et al. (2020)), but also less obvious fac-
tors such as holiday times as highlighted by Klein et al. (2020). However, the focus of this paper is
on the total behavioral response of society to the pandemic and how this response affects the
growth rate of the pandemic.

The rest of the paper is structured as follows: | start with a review of the overall results of my liter-
ature review and put forward a possible theoretical explanation of the results. | then review the
literature systematically before concluding and describing the questions that remain open and
should be answered.

Voluntary changes in behavior were remarkably more important
than mandated behavior changes

| have reviewed 22 studies that can illuminate the importance of voluntary and mandated
changes in behavior in relation to how societies handled the COVID-19 pandemic in the spring of
2020. All 22 studies show or indicate that voluntary behavior changes were a very important part
of the total social response. For example, Courtemanche et al. (2020) find that approximately half
of the effect on the spread of the infection since the peak can be attributed to voluntary behavior.
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However, if we disregard the effect of curfews, voluntary behavior represented approximately 5/6
of the effect. Farboodi et al. (2020) find that the desire to not fall ill yourself can explain 70% of
the effect of the total social response, while altruistic voluntary behavior can explain up to 23%.
Chetty et al. (2020) find that people significantly reduced their consumption in areas with high
numbers of infected cases and within industries that require physical contact, while Goolsbee and
Syverson (2020) show that consumer traffic dropped before lockdown was initiated and was
closely linked to the number of COVID-19 deaths in the region. At the same time, consumers
switched from large/busy businesses to those that were smaller/less busy. Some of the studies
indicate that encouraging voluntary behavior — via government signals — was important. Chaudhry
et al. (2020) find, for example, that an early lockdown (of any kind) can flatten the infection curve.
Allcott et al. (2020) find very little effect from lifting the curfew again, so the effect of the curfew
lasts longer than the actual lockdown because the citizens voluntarily choose to stay home.
Bjarnskov (2020) and Bonardi et al. (2020) finds no effect of harder lockdowns relative to a soft
lockdown, such as in Sweden. These studies indicate that the signal value — and not the hardness
of the lockdown — is decisive.

All studies find relatively little or no effect of mandated behavior changes in the form of an eco-
nomic lockdown. However, there is a lot to suggest that curfews, such as those used in several
states and counties in the United States, have significantly contributed to limiting development of
the COVID-19 pandemic. Courtemanche et al. (2020) for example, find greater effects of curfew
(corresponding to approximately 3/5 of the effect of voluntary behavior) but only relatively little
effect of closing entertainment-related businesses and schools (approximately 1/6 of the volun-
tary behavior). They find no effect of closing schools or banning larger public gatherings.
Chaudhry et al. (2020) find no effect on the number of deaths as a result of early closure of the
borders, lockdown and widespread testing. Goolsbee and Syverson (2020) show that one of the

|II

effects of the lockdown is that it shifts consumption activities from “non-essential” activities to

"essential” activities.

The overall conclusions drawn on the basis of the overall literature review are presented in the ta-
ble below. A more in-depth and systematic literature review is available in the “Literature review”
section.
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Table 1 Summary of results in the literature

1or

Voluntary behav-

All 22 studies show that behavioral change took place in the populations through voluntary behavior as a re-
sult of the pandemic and government information and signaling and appeals. 8 of the studies looked only at
behavioral changes and find that all significant behavioral changes were driven by the voluntary behavior
changes and independent of the lockdown. 10 studies differentiate between types of behavior and find that
voluntary behavior represent 91% on average (median: 100%) of the total effect on the pandemic growth
rates stemming from social response to the pandemic. The last 4 studies differentiate between the types of
behavior without stating so explicitly. However, they paint a similar picture.

1or

Mandated behav-

14 of the studies look at the effects of lockdowns. The 10 studies that quantify the effects estimate that a
(stricter) lockdown represents from 9% on average (median: 0%) of the effect of the total social response to
the pandemic.

Five of the 14 studies also find an effect of curfews. The effect of curfews is not investigated in detail as cur-
fews were not part of the response to the pandemic by the Danish Government in the spring of 2020.

Why did government lockdowns only have little effect on reducing the growth rate
of the pandemic?

It may come as a surprise to some that the lockdown instituted by the government had only little

importance in reducing the growth rate of the pandemic, and that the citizens’ voluntary behavior

changes are correspondingly more important. However, there are a number of theoretical reasons

to believe that lockdowns do not have much effect.

People circumvent the restrictions. If the population does not back the restrictions, they
will try to circumvent them. This can happen through either the rules being directly broken
or through circumvention of the rules. For example, earlier closing times for bars can lead
to some people holding illegal pirate parties, while others will simply meet at bars earlier
or move the parties to private homes. Even if the rules are broken or circumvented, they
still carry a cost to the individual and therefore the restrictions will have an immediate ef-
fect on the spread of infection but not necessarily an overall effect, cf. point 3 below.

The restrictions can have unintended consequences. When the government shuts
down certain activities, to some extent such activities will be replaced by other activities
(as Goolsbee and Syverson (2020) and others show). Depending on how many people par-
ticipate in the replacement activity and how close the contact is during this activity, the
shutting down of some activities can lead to a higher spreading of infection. For example,
in the spring many municipalities in Denmark closed their tennis facilities. If tennis players
met indoors instead of playing tennis — and perhaps even in larger groups — all other
things being equal, the closure of the tennis facilities would increase the community
spread of the infection.

People react to the world (and the infection) outside. People react to the infection out
in the community and adjust their behavior. This means that if the community infection is
widespread, people will take extra care but will relax in terms of their vigilance if there are
very few cases of infection in the community. These behavioral changes counteract any
effects of points 1 and 2 above.
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4. The lockdown includes few social relationships. People have many different relation-
ships at work, in the family, for leisure activities, etc. Only some of these relationships were
banned by governments in the spring. In many countries, many social interactions were
still permitted. If the states regulate only a small part of the social interactions in a popula-
tion, the effect of the governmental regulation will be relatively small.

Many studies do not differentiate between voluntary and mandated behavior

In connection with my literature review, | have come across a number of studies that do not dif-
ferentiate between voluntary and mandated behavior. Therefore, the studies do not contribute to
answering the central question of whether it is the governmental economic lockdown or the vol-
untary behavior of the citizens that is most important to the growth rate of the pandemic. | have
reviewed several of these studies and present a few examples of studies of this type below, along
with what their researchers have written about the interpretation of their results:

e Flaxman et al. (2020) write that “our model [...] assumes that changes in Rt are an immedi-
ate response to interventions rather than gradual changes in behavior”.

e Balmford et al. (2020) write that “we caution against overinterpreting the result: it is likely
that even without a formal lockdown, people would have socially distanced and engaged in
other behavior s to limit Covid-19 deaths”.

e Davies et al. (2020) write that “we assumed these interventions would affect the rate of con-
tact between individuals, as well as the relative infectiousness of clinically infected individu-
als (but not preclinically or subclinically infected individuals) in the case of self-isolation of
symptomatic individuals”.

e Lietal (2020) write that “our analysis was based on data on control policy rather than on
actual population behavior. In particular, we were unable to account for the growing aware-
ness of personal hygiene (including wearing face coverings) among the public in response to
the pandemic. These behavioral changes lead to a further reduction of transmission and are
likely to vary over time. We were also unable to examine compliance with these NPIs due to
the scarcity of suitable data that were reliable across countries over time”.

Not all studies specifically highlight the fact that they do not differentiate between voluntary and
mandated behavior. Nevertheless, it is essential to understand that a study can easily find a
marked effect of the overall efforts of society in facing the pandemic without necessarily showing
that the government lockdown had a notable impact. In fact, this is what the above mentioned
studies do, but by design they assign the total effect to the lockdown and thus give a wrong un-
derstanding of the effect of lockdowns while ignoring the effect of behavior changes (for a cri-
tique of much cited Flaxman et al. (2020), see Stefan Homburg and Christof Kuhbandner (2020)).
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Literature review

| have found that a total of 14 studies were useful in illuminating how much voluntary changes in
behavior in the spring meant to the overall social response to the COVID-19 pandemic. In addi-
tion, | have reviewed 8 studies that look at, inter alia, voluntary changes in behavior as a result of
the pandemic but do not assess the importance of these behavioral changes in relation to the
mandated changes in behavior.

The studies were found in October 2020 by searching for “covid lockdown effect" on
scholar.google.com for 2020. This search results in approximately 20,000 hits, so to limit the
scope, only the first 15 pages of results have been reviewed, and those studies for which the
headline and the first line of the abstract indicated that the study was relevant to my study have
been looked at more closely. | have also reviewed all studies published at CEPR Covid Economics,
where | initially sorted roughly on the basis of the headline and then by reading the abstract. In
addition, there are studies that | have come across on an ongoing basis, as | have called for stud-
ies in the Danish Facebook group “CUVAK-COVID19 - Videnskabelig, Uvildig Kommunikation”
("CUVAK-COVID19 - Scientific, Impartial Communication”), as well as on my profiles on Facebook
and Twitter. | have also included the studies that have been referenced in the studies found. Fi-
nally, | have added two studies sent to me by scholars during my research. The authors of all the
studies | have used have been sent a draft of this literature review in order for them to be able to
comment on my review of their work. Note that my literature search does not follow review
guidelines such as PRISMA' and thus should be seen as a first literature review which should be
elaborated by other scholars.

The studies differ in three key dimensions. First of all, they use different data for the development
of the pandemic: confirmed cases, number of registered COVID-19 deaths and overall mortality.
There are relatively important design-related issues with using the number of confirmed cases, as
it depends on the testing strategies in the individual countries. The number of COVID-19 deaths is
a better measure because the definition of a COVID-19 death is more uniform across countries.
However, it is my opinion that the best measure is overall mortality, as this measure captures
what we are really interested in: that the lockdowns save lives. For example, if the lockdowns
simply move the cause of death from COVID-19 to another cause of death, the effect of the lock-
down is smaller. Chernozhukov et al. (2020) has in an email stated that “Furthermore, there are
some reasons why we may trust the results of case growth regression more than the results of
death growth regression. In particular, there is a lot of uncertainty with respect to how long it
takes for the policy to affect the death growth rates---some infected persons die within 10 days
after being infected while others will die after 3-4 weeks. This makes it very difficult to identify the

' See http://prisma-statement.org/
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effect of policies on the death growth rates. We provide sensitivity analysis to the timing lag. For
this reason, we believe that the result of case growth regression is more trust-worthy than the re-
sult of death growth regression.” Although they clearly have a point when the testing strategy in a
country is constant, | disagree when testing strategies develop over time with more testing and
differences in who is tested (e.g., many countries started out by only testing symptomatic persons
and later shifted to testing both symptomatic as well as asymptomatic persons).

Secondly, the studies use different methods to assess the effect of the lockdown based on data.
Some studies are based on models that are calibrated to data, after which the course of the pan-
demic is projected with and without lockdown. Other studies use differences in lockdown policies
introduced across geographic areas to estimate the impact of the policy introduced. It is my as-
sessment that the latter type of studies is the best as they are less dependent on model assump-
tions.

Thirdly, the studies measure the effects differently. Some studies look at the effect on the Effec-
tive Reproduction Number, R(t), and thus the pandemic growth rate, while others look at the
overall mortality. As described under point 3 on page 4, in theory it can be expected that people
will react to a rising level of infection in society by reducing their social interactions thereby re-
ducing the growth rate of the pandemic. Likewise, a falling level of infection will induce people to
increase their social activity thereby increasing the growth rate. Therefore, theoretically, R(t) is ex-
pected to stabilize at — or move around — 1 in equilibrium. This means that care must be exercised
in interpreting the effects on the R(t) as constant.

Finally, for obvious reasons the studies look at the short-term effects and primarily in coun-
tries/regions that were coming into the summer season, when coronavirus typically does not
thrive.

A key issue for all studies is the differentiation of the two types of behavior (voluntary and man-
dated). If increasing infections in a country cause both citizens to change their behavior and gov-
ernments to enforce economic lockdown, the precise calculation of the subsequent effect on the
development of infection can be problematic. Most studies attempt to address this endogeneity
problem by exploiting differences in behavior (most often mobility), infection development and
lockdowns between countries and regions. The idea is that if two otherwise similar regions have
introduced different degrees of lockdown or introduced the lockdowns at different times but still
have a uniform development in the spread of infection, it is a sign that the lockdown has limited
effect. If, at the same time, it is possible to see that differences in changes in mobility between the
regions affects development of the infection — and if this change occurs independently of the
time of the lockdown — it is a sign that voluntary behavior is important.
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Table 2 below describes for each of the studies reviewed how the measure the effect (column 2)
whether the study assesses the effect of the lockdown on the spread of the pandemic (column 3),
whether it distinguish between and quantify the relative size of voluntary and mandated behavior
changes (column 4), the magnitude of the effect of the lockdown (closure of schools and non-es-
sential businesses and bans on large public gatherings) in relation to the overall social response
but disregarding the effect of curfews, which were far from being implemented in all countries
(column 5), the effect of curfews relative to the effect of the lockdown as well as an order of mag-
nitude of this effect (column 6) and the overall effect of voluntary behavior (column 7). As far as
possible, the effect of ordering the use of masks is taken out of the few studies that look at it, as it
was not part of the initial response in most Western societies. Note that the sum of column 5 and
7 is 100%. The columns show the relative meaning of the shutdown relative to voluntary behavior,
whereas column 6 shows the absolute effect on the growth rate.

Table 2 Overview of studies that differentiate between voluntary and mandated behavioral changes
during the COVID-19 pandemic

L. 5. Relative 7. Relative ef-
4. Distin-
uish be- effect of fect of volun-
3. Quantifies ?ween volun- lockdown 6. Effect of cur-  tary behavior
. . 2. Measure  the effects of (excluding fews/shelter-in- (excluding cur-
1. Study (author, journal: title) tary and . .
of effect the lock- facemasks place in relation few and face-
mandated
down ) and curfew), to lockdown masks), share of
bevavior
changes share of to- total effect (=1
9 tal effect — column 5)
Abouk and Heydari (2020), WP: The Immediate Amount of (37% decrease
Effect of COVID-19 Policies on Social Distancing COVID-19 Yes Yes 0% in positive 100%
Behavior in the United States. cases tests)
Effective

Allcott et al. (2020), WP: What Explains Temporal

. T R -
and Geographic Variation in the Early US Coro- tiZFr)urlo\l?JL:rc]— Yes Yes 11% 1.8X (2%) 89%
navirus Pandemic?
ber, R(t)

Andersen et al. (2020), WP: Pandemic, Shutdown
and Consumer Spending: Lessons from Scandi- No No
navian Policy Responses to COVID-19

Atkeson et al. (2020), WP: Four Stylized Facts

about COVID-19 No No

Bartscher et al. (2020) CEPR Covid Economics:
Social Capital and the Spread of Covid-19: In- No No
sights from European Countries

Bjarnskov (2020), WP: Did Lockdown Work? An Total mor-

O, O,
Economist’s Cross-Country Comparison tality ves Yes 0% 100%
Bonardi et al. (2020), CEPR Covid Economics: Fast | Growth rate
and local: How lockdown policies affect the of COVID- Yes Yes 0% 100%

spread and severity of covid-19 19 cases

Borgonovi and Andrieu (2020), CEPR Covid Eco-
nomics: Bowling together by bowling alone: So- No No
cial capital and Covid-19
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*Born et al. (2020), WP: The lockdown effect: A Amount of Lockdown = 33% less COVID-19 deaths
COVID-19 Yes No
counterfactual for Sweden
deaths
Chaudhry et al. (2020), The Lancet EClinicalMedi- | Amount of
cine: A countr level analysis measuring the im- COVID-19
pact of government actions, country prepared- deaths Yes Yes 0% 100%
ness and socioeconomic factors on COVID-19
mortality and related health outcomes
Chernozhukov et al. (2020), CEPR Covid Econom- Growth rate
. . L . of COVID- 1.3X (-5%) Not
ics: Causal impact of masks, policies, behavior on Yes Yes 43% significant 100%
early Covid-19 pandemic in the US 19 deaths 9
Chetty et al. (2020), WP: How Did COVID-19 and
Stabilization Policies Affect Spending and Em- No No
ployment? A New Real-Time Economic Tracker
Based on Private Sector Data
Courtemanche et al. (2020), Health Affairs: Growth rate
Strong Social Distancing Measures In The United | of COVID Yes Yes 19% 2.4X(-8%) 81%
States Reduced The COVID-19 Growth Rate 19 cases
Cowling et al. (2020), The Lancet Public Health:
Impact assessment of non-pharmaceutical inter-
. . . . No No
ventions against coronavirus disease 2019 and
influenza in Hong Kong: an observational study
. . 7.87% de-
Engle et al. (2020), CEPR Covid Economics: Stay- Yes No cre(asi inor:zbil-
ing at home: The mobility effects of COVID-19 ity)
. Amount of 0%-25% less 75%-100% less
* .
9 deaths deaths deaths
Gapen et al. (2020), CEPR Covid Economics: As- Effective
sessing the effectiveness of alternative measures | Reproduc- o o o
to slow the spread of COVID-19 in the United tion Num- ves ves 13% 0-8X(-5%) 93%
States ber, R(t)
Goolsbee an.d Syyerson (2029), WP:. Fear, Lock- 7% drop in mo- 53% drop in
down and Diversion: Comparing Drivers of Pan- Yes No bilit mobilit
demic Economic Decline 2020 y y
Gutierrez et al. (2020), CEPR Covid Economics: In-
formation and behavioral responses during a No No
pandemic: Evidence from delays in Covid-19
death reports
Laliotis and Minos (2020), CEPR Covid Econom- No No
ics: Spreading the disease: The role of culture
**Meunier (2020), WP: Full lockdown policies in REeﬁ(:(c):j“lljec-
Western Europe countries have no evident im- P Yes Yes 0% 100%
acts on the COVID-19 epidemic tion Num-
P ber, R(t)
Statens Serum Institut (2020), report: Expert re-
port: Mathematical modelling of COVID-19 Yes No
spread of infection and hospital burden in sce-
narios for partial reopening of Denmark
Average / median Yes = 14 Yes =10 9%/0% 91%/100%
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Note: In studies looking at both confirmed COVID-19 cases and deaths, the results based on deaths have been used, as they

are considered to be most valid. This is because the number and prioritization of testing has a great impact on the number of

confirmed cases but is of less significance to the number of deaths from COVID-19. As there is a close connection between the

Effective Reproduction Number and the growth rate, results calculated on these have been reported without further processing.

When converting the Effective Reproduction Number, R(t), to growth rates, a series interval of 5.40 from (Rai et al. (2020)) is

used, meaning that the effect on the growth rate is calculated as In(1-effect on R(t))/5.40.
*It is not immediately possible to calculate an effect on the growth rate or the Effective Reproduction Number, R (t) based on

the results of Born et al. (2020) and Farboodi et al. (2020), which is why the results from here are not included in the calcula-
tions of average and median.

** Meunier (2020) does not directly show that the total social response to the pandemic (voluntary and mandated behavior
changes) is of matter for the development of the pandemic (meaning the drop in R(t) could be the result of other factors such

as season and herd immunity). However, to the extent to which the change in behavior matters, it can be 100% attributed to

voluntary behavior change.

In table 3 below, | review the 22 studies and have broken down their results on each of the three

forms of behavior; voluntary and mandated behavioral changes.

Table 3 Review of literature that differentiates between voluntary and mandated behavioral changes

journal: title)

during the COVID-19 pandemic
Study (author,

Voluntary behavior

Mandated behavior

Method/other

(2020), WP: What
Explains Temporal
and Geographic
Variation in the
Early US Corona-
virus Pandemic?

75%) driven by voluntary changes in
behavior as a result of the spread of in-
fection.

However, disregarding the effect of the
curfew, the voluntary behavior repre-
sented approximately 91% of the social
response to the pandemic.

Finds very little effect of lifting the cur-
few again, so the effect of the curfew
lasts longer than the actual lockdown
because the citizens voluntarily choose
to stay home. This may potentially indi-
cate a signal effect.

15% of the total change in the "virus
contact rate” from the beginning of
March to the middle of April. The eco-
nomic lockdown reduced the contract
rate by 9%.

Had curfews been introduced on 17
March, the number of cases would
have been reduced by 20% by the end
of April.

Abouk and Hey- WP Mobility data show that people modi- They see a 37% decrease in the num- Data analysis of confirmed COVID-
dari (2020), WP: fied their behavior before the lock- ber of positive tests 10 days after state 19 cases.
The Immediate Ef- downs came into effect. For some curfews are introduced. Takes advantage of the fact that differ-
fect of COVID-19 states (Idaho, Missouri, Wyoming and The other forms of lockdown (more re-  ent policies are being introduced at
Policies on Social District of Columbia) the modifications  gtricted versions of curfew, the closure  different times throughout the entire
Distancing Behav- before the lockdowns were so great of non-essential businesses, bans on US to estimate the causal effect of six
ior in the United that it was flattened out before the large gatherings, the closing of schools  lockdown policies; state curfew, more
States. lockdown came into effect. The effect and restrictions on restaurants and restricted versions of curfew (e.g. cur-
of voluntary modification in relation to  parq) have no effect on the number of  fews for the elderly and regional cur-
the effect of the lockdowns is not as- COVID-19 cases. fews within a state), the closure of non-
sessed. essential businesses, bans on large
The lack of effects of other forms of gatherings, the closing of schools and
lockdown (other than state curfew) is restrictions on restaurants and bars.
attributed to the fact that this has al-
ready been achieved through voluntary
changes in behavior.
Allcott et al. WP Social distancing is primarily (around Curfews explain only an approximate SIRD model calibrated on confirmed

COVID-19 cases and COVID-19
deaths

Neither curfews nor voluntary social
distancing can explain a notable aspect
of the differences in the development
of the pandemic between different cit-
ies.

Exogenous variables such as popula-
tion composition and population den-
sity mean more.
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Voluntary behavior

Mandated behavior

Method/other

Andersen et al. Pee
(2020), PNAS: Pan-  rre-
demic, Shutdown vie
and Consumer w
Spending: Lessons

from Scandinavian

Policy Responses

to COVID-19

Overall, the Swedes reduced private
consumption almost as much (25%) as
the Danes (29%). In particular the el-
derly - who are most vulnerable -
changed their behavior and those aged
70+ are driving the entire difference
between Denmark and Sweden be-
cause they are the only group that re-
duced their consumption more in Swe-
den than in Denmark.

All other things being equal, the lock-
down of the Danish economy reduced
private consumption by 4%-points
(equivalent to 16%) more than in Swe-
den. With regard to this, it must be
taken into account that the prevalence
of infection in Sweden was higher than
in Denmark. Youth especially reduced
their consumption more in Denmark
than in Sweden.

Data analysis of transaction data

Uses transaction data from Danske
Bank to estimate the effect of the lock-
down on private consumption (con-
sumption on payment cards, withdraw-
als from ATM, mobile wallets and
online invoice payments).

Atkeson et al. WP The daily number of deaths from Warns that a failure to take into ac- Data analysis of confirmed COVID-
(2020), WP: Four COVID-19 decreases from high (and count the fact that the number of 19 deaths
Stylized Facts inconsistent) levels to close to zero 20-  deaths is decreasing in all regions may  \jses COVID-19 deaths from states in
about COVID-19 30 days after the total number of lead to an overestimation of the effect 1o US and from countries that had
deaths in one region has passed 25. of lockdowns, irrespective of the policy  ,ore than 1,000 deaths on 22 July.
This may indicate that lockdowns do introduced. Does not directly investigate the effect
not have a notable effect on the number of lockdowns but the results point in
of deaths. the direction of the lockdown not hav-
ing had the expected effect. Believes
that the big effect of the economic
lockdown that some studies find is due
to omitted variables (for example by
not including voluntary behavioral
changes as an explanatory variable)
Bartscher et al. Vet-  How sharply the pandemic develops Adaptation of behavior happens be- Data analysis of confirmed COVID-

(2020), CEPR Covid  ted
Economics: Social

Capital and the

Spread of Covid-

19: Insights from
European Coun-

tries

before people become aware of it and
how the population responds to the
pandemic depends on the social capi-
tal of the regions (measured as the
proportion who voted in the 2019 Eu-
ropean Parliament elections and the
share of blood and organ donors).

The higher the social capital in an area,
the more COVID-19 cases there are ini-
tially, due to more social contacts.
However, people with high social capi-
tal change behavior relatively stronger
compared to those with low social cap-
ital when aware of the infection.

fore the lockdown. However, after the
lockdown, the difference between high
and low social capital is constant,
which may indicate that the role of so-
cial capital in dealing with the pan-
demic is weakened when the lockdown
is implemented.

Their results may indicate that a hard
lockdown from a perspective of the
pandemic is more necessary in areas
with small social capital.

19 cases and overall mortality

Looks at the importance of social capi-
tal (measured as the proportion that
voted in the 2019 elections for the Eu-
ropean Parliament) for voluntary be-
havior and the importance of the lock-
down.

Uses regional, internal differences in
seven countries and looks at both the
number of COVID-19 cases and overall
mortality.

Bjarnskov (2020), WP When the level of lockdown does not Finds no correlation between the level Data analysis of overall mortality

WP: Did Lockdown have an effect on excess mortality, it of lockdown and development of the Uses overall mortality in 24 European

Work? An Econo- may indicate that it is primarily volun- pandemic. countries, as well as an index of hard-

mist's Cross-Coun- tary behavior or the signal value of the ness of the lockdowns to assess the ef-

try Comparison lockdown that is important. fect of lockdowns in relation to a Swe-
dish approach.

Bonardi et al. Vet-  Finds that hard lockdowns do not work  On the basis of confirmed cases, finds Data analysis of the growth of con-

(2020), CEPR Covid  ted
Economics: Fast

and local: How

lockdown policies

affect the spread

and severity of

covid-19

better than softer lockdowns. This may
indicate that the signal effects are the
most important.

that an early lockdown works better in
relation to maintaining the green curve
("flattening the curve”). This can also
indicate that the signal effects are im-
portant. The effect is not found when
looking at the number of deaths.

firmed COVID-19 cases

Uses data from 184 countries, of which
108 have introduced one or another
form of lockdown. Uses data from the
period between 31 January and 4 May
2020.
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Voluntary behavior

Mandated behavior

Method/other

When the level of lockdown does not
have an effect on excess mortality, it
may indicate that it is primarily volun-
tary behavior or the signal value of the
lockdown that is important.

Borgonovi and An-  Vet-  Societies with a high level of social Data analysis of mobility data
drieu (2020), CEPR  ted  capital and close social relations Looks at the importance of social capi-
Covid Economics: change behavior earlier and more tal on the extent to which people will
Bowling together strongly than societies with low social change their behavior. In this context,
by bowling alone: capital. social capital is measured on the basis
Social capital and of the "The geography of social capi-
Covid-19 tal” project. The change in people's be-
havior is measured by the people's
movement patterns. Cuebiq's Mobility
Index is used here for this purpose.
Uses differences between counties in
the United States and includes a num-
ber of control variables.
Born et al. (2020), WP Changes in mobility and social distanc- A lockdown approximately equivalent Modelling of doppelganger based
WP: The lockdown ing in Sweden are similar to the to the lockdown instituted in Denmark  on confirmed COVID-19 cases and
effect: A counter- changes in the doppelganger country would have reduced the number of COVID-19 deaths
factual for Sweden (t?ased or).GoogIe COVID-19 Qommu— deathsiln Sweden by 1/3 and the num- o netructs a doppelganger for Sweden
nity Mobility Reports) and social dis- ber of infected by 1/2. based on 13 countries (Norway and
tancing is also seen, but the effect is Note that this is in relation to re- the western EU countries with more
greatest in the doppelganger country.  gtrictions that go beyond the Swedish  than 1 million inhabitants). The dop-
approach (ban on gatherings of 500 pelganger goes into lockdown for 8.5
from 11 March, 50 from 27 March and weeks and is compared to the number
regulation of restaurants from 24 of COVID-19 deaths in Sweden.
March).
Chaudhry et al. Pee  An early lockdown (of any kind) can Early closing of the borders, lockdown Data analysis of confirmed COVID-
(2020), The Lancet rre- flatten the infection curve (number of and widespread testing have no effect 19 cases and COVID-19 deaths
EClinicalMedicine:  vie cases). This may indicate that the signal  on COVID-19 mortality. Countries that  pjultivariate negative binomial regres-
A country level w effect is important but note that there were poorly prepared in terms of de- sion of COVID-19 death rates con-
analysis measuring are problems with using COVID-19 tection and reporting of infection and ducted on a data set consisting of the
the impact of gov- cases due to differences between that had poor health systems, highav- ¢ highest ranked countries according
ernment actions, countries in the number tested. erage age, high proportion of over- to the number of cases of infection, as
country prepared- Does not look directly at the behavioral ~ Weight in the population, and high un-\yq|| a5 data on their lockdown policies.
ness and socioec- effect but as they don't find any effect of employment experienced a higher
onomic factors on the lockdown on the number of deaths, spread of infection and mortality.
COVID-19 mortal- any effect can be attributed to voluntary
ity and related behavior.
health outcomes
Chernozhukov et Pee  The effect of voluntary behavior is The lockdown reduced the growth rate  Data analysis of confirmed COVID-
al. (2020), Journal rre- around half of the total effect on the of the pandemic by 52% overall. Of this 19 cases and COVID-19 deaths
of Econometrics: vie decrease in the growth rate of the pan-  the closing of schools (K-12) account Uses mobility data from Google to es-
Causal impact of w demic. Mandates of masks, curfews for 33%-points, masks 11%-points,

masks, policies,
behavior on early
Covid-19 pan-
demic in the US

and closure of non-essential busi-
nesses represent the remainder (clo-
sure of businesses account for 1/14 of
this part, corresponding to 4% of the
overall effect.

curfew 5%-points and the closing of
non-essential businesses (restaurants,
cinemas etc.) 4%-points.

The effect of the curfew is insignificant
— the same is true for the closing of
non-essential schools in their table 9.

timate the effect of lockdown on be-
havior and the effect of behavior on
the development of the pandemic (cal-
culated by confirmed COVID-19 cases
and deaths in American states).
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Mandated behavior

Method/other

The closing of schools has a big indi-
rect effect on behavior (measured as
the number of trips to work, retail and
train stations). The same is true for the
closing of restaurants, cinemas, and
other non-essential businesses (but
only in their table 7, where the infor-
mation signals from the national num-
ber of infected and deaths is excluded).

Ordering masks for employees has no
indirect effect on behavior.

The effects of individual aspects are
uncertain, but overall, the policy has
reduced mobility by approximately
50%-points.

As all schools close almost simultane-
ously, it is difficult to separate the ef-
fect of the closing of schools from the
effect of information. For this reason,
the effect varies between 47% and
18%.

Their result is highly dependent on
whether they include the number of
cases/deaths on a national level. This is
because the closing of schools was im-
plemented almost simultaneously in all
states. For this reason, it is difficult to
separate the causal effect of the clos-
ing of schools from the effect of the in-
formation of cases and deaths. Here
and in table 2 an average of their table
7 and table 9 is used.

Chetty et al. WP At the beginning of the process, peo- Data analysis of transaction data
(2020), WP: How ple significantly and notably reduced Uses real-time data from a wide range
Did COVID-19 and their consumption in areas with higher of private companies, including pay-
Stabilization Poli- numbers of infected cases and in in- ment card transaction and payroll pay-
cies Affect Spend- dustries that require physical contact. ment data.
ing and Employ- The effect is strongest in the high-in-
ment? A New come group.
Real-Time Eco-
nomic Tracker
Based on Private
Sector Data
Courtemanche et Pee  Even without lockdowns, development  The closing of the entertainment in- Data analysis of confirmed COVID-
al. (2020), Health rre-  of the pandemic would have decreased  dustry reduced the growth rate by ap- 19 cases
Affairs: Strong So-  vie significantly and notably. Without lock-  proximately 3.4%-points (read from ex-  Fqcuses on four parts of the lockdown:
cial Distancing w down, the growth rate decreases by hibit 4) from the peak in mid-March curfew (shelter-in-place orders), the
Measures in The 14.3%-points from the peak in mid- (approximately 28%) to end of April. closing of schools, ban on large public
United States Re- March (approximately 28%) to the end  The imposition of curfews further re- gatherings and the closing of indus-
duced The COVID- of April. duced the growth rate by 8.1%-points.  tias related to the entertainment in-
19 Growth Rate Disregarding the effect of curfews, this  They find no effect of the closing of dustry (restaurants, bars and the enter-

decrease represented approximately schools and the ban on public gather-  tainment industry).

5/6 of the total decrease in the growth  ings.

rate (14.3% out of approximately

17.7%).

This decrease cannot necessarily be at-

tributed to voluntary behavior but may

also be due to other factors (e.g. local

restrictions that are not included in the

study).
Cowling et al. Pee  The use of masks and hand sanitizer Data analysis of questionnaire data
(2020), The Lancet rre- increased as a result of the threat from and official press releases from the
Public Health: Im-  vie COVID-19. To a large extent, people authorities.
pact assessment of  w also avoided large public gatherings

non-pharmaceuti-
cal interventions
against corona-
virus disease 2019
and influenza in
Hong Kong: an
observational
study

and stayed home more. The greater
the spread, the bigger the change in
behavior.

Uses data from telephone interviews in
Hong Kong, conducted between 20-30
January, 11-14 February and 10-13
March 2020. Looks at the effect of the
measures on the prevalence of influ-
enza.
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Engle et al. (2020),  Vet-
CEPR Covid Eco- ted
nomics: Staying at

home: The mobil-

ity effects of

COVID-19

Increased infection in one geograph-
ical area also reduces the mobility of
citizens when taking into account
whether a curfew was imposed in the
areas concerned. An increase in the
rate of infection (cases in relation to
the population) from 0% to 0.003%
(which was the median for countries
with registered infected on 20 March)
reduces mobility by 2.13%.

A curfew reduced mobility by 7.87%.

Just six days after 20 March, there were
approximately five times as many cases
in the United States, so the effect of
voluntary behavior can potentially be
important in relation to the effect of a
curfew.

Data analysis including mobility
data and other data

The study also finds that the effects of
both infection and curfews are greater
in an area with a higher population
density, fewer people voting for Trump
in 2016 and more people older than
the age of 65.

Farboodi et al. WP  Voluntary behavior is far more im- The lockdown (along with altruistic be- ~ SIRD model with behavior calibrated
(2020), WP: Inter- portant than the lockdown. The desire havior - they do not differentiate be- based on number of confirmed
nal and External not to fall ill yourself can explain 70%-  tween the two) explains 23% of the ef-  COVID-19 cases and COVID-19
Effects of Social points of the effect of the lockdown (in  fect of the overall social response to deaths
Distancing in a relation to a situation without any the pandemic. The article builds a theoretical model
Pandemic changes in behavior). Altruistic behav- based on “optimal control theory".
ior (along with the lockdown - they do Through this, two differential equa-
not differentiate between the two) ex- tions are derived, which are fitted ac-
plains 23%-points (77% of the remain- cording to data from the US on the
ing 30%-points after voluntary adjust- outbreak of COVID-19 after 13 March
ments in behavior). 2020.
Changes in mobility took place long
before the lockdowns but coincided
with the declaration of a state of na-
tional emergency by President Trump
on 18 March. This may indicate a sig-
nificant and notable signal effect.
Gapen et al. Vet-  Mobility fell sharply, both in states with  All other things being equal, curfews SIR model based on COVID-19

(2020), CEPR Covid  ted
Economics: As-

sessing the effec-
tiveness of alter-

native measures to

slow the spread of
COVID-19 in the

United States

curfew and states without curfew. The
decrease contributes to halving R(t), cf.
Model 1-9 (finds an effect of 40% -60%
reduction in R(t)). States that lifted cur-
fews early did not see an increase in
mobility because people were afraid of
being infected. Changes in mobility
have a particularly high effect - “espe-
cially high degree of leverage” - on the
Effective Reproduction Number, R(t), in
all their specifications. In some states
the mobility effect halved the Effective
Reproduction Number.

Finds a relatively low RO=1.6 on aver-
age across states, which is attributed to
the population having become aware
of COVID-19.

reduce the Effective Reproduction
Number R(t) by about 5%, while the ef-
fect of the mask mandate is almost
10%. behavior

The effect of closing restaurant is not
directly observable, but in a model
with mask mandate and a closing of
restaurants (model 8+9), the effect is
insignificant, if there is a mask man-
date at the same time, but about 6%
without a mask mandate.

Concludes that the pandemic can be
brought under control through mass
testing (1.75 million tests per day in
the US, equivalent to about 30,000
tests per day in Denmark) and intro-
ducing an order on the use of masks
(which can have the same effect as
testing 1.1 million per day).

deaths

Uses (Al-estimated) data for the num-
ber of deaths to populate an SIR
model, which can measure the effect of
different interventions on the Effective
Reproduction Number. Uses mobility
data, inter alia, to estimate the effect of
voluntary behavior.

Some problems with differentiating the
effects in their model, which is why the
run nine different models. | have given
most weight to model 6 and model
8+9, but the different between the rel-
evant models is not that big.
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Goolsbee and Syv- WP Consumer traffic decreased before the  The closing down of non-essential ac- Data analysis of mobile data Uses

erson (2020), WP: lockdown was initiated and was closely tivities only limited consumer traffic by mobile data for customer visits to

Fear, Lockdown linked to the number of COVID-19 7%-points out of a total decrease of more than 2.25 million businesses

and Diversion: deaths in the region. At the same time,  60%. across 110 industries in the period

Comparing Drivers consumers switched from large/busy One of the effects of the lockdown is from 1 March to 16 May and COVID-19

of Pandemic Eco- businesses to those that were that it shifts consumption activities deaths by regions in the US.

nomic Decline smaller/less busy. from "non-essential” activities to “es- They do not assess the effect of a cur-

2020 Consumer behavior was understood sential” activities. few and closing of non-essential busi-
symmetrically in such a way that re- nesses on the mobility in society, nor
opening of the states had the greatest the effect of a curfew on the effective
impact on the places where the infec- reproduction number R(t). In the re-
tion was low. sults | assume that the effect of the
Individual choices were far more im- closing of businesses has the same rel-
portant than the lockdown (approxi- ative effect on R(t) compared to mobil-
mately 9 times as important) and ap- ity as curfews have.
pear to be driven by the fear of being
infected with COVID-19.

Gutierrez et al. Vet-  People react to information on the Data analysis of questionnaire data

(2020), CEPR Covid  ted
Economics: Infor-

mation and behav-

ioral responses

during a pan-

demic: Evidence

from delays in

Covid-19 death re-

ports

number of COVID-19 deaths, but the
reaction depends on how accurate
data is. If the estimates of the number
of deaths are delayed, the response
will also be delayed and this could
worsen the consequences of the pan-
demic.

Clear communication regarding the
spread of the pandemic can be a cost-
effective measure.

User data from an online survey, in
which the type of information provided
to respondents is varied by taking
(/not taking) into account the delays in
reporting COVID-19 deaths in Mexico.

Then uses a theoretical model to as-
sess the consequences on the develop-
ment of the pandemic.

Laliotis and Minos ~ Vet-
(2020), CEPR Covid  ted
Economics:

Spreading the dis-

ease: The role of

culture

Finds a clear effect on mobility up to
30 days before lockdown.

Although Catholics and non-Catholics
reduce mobility just as sharply in re-
sponse to the pandemic, the number
of deaths does not fall as sharply
among Catholics, which may be due to
Catholics having stronger family net-
works.

Data analysis of confirmed COVID-
19 cases

Compares development of the pan-
demic in different regions of Germany
(NUTS3) depending on the proportion
of Catholics in the region.

Culture is important to the importance
of the behavior. Cultural differences
can potentially help explain the differ-
ences between different countries.

Meunier (2020),
WP: Full lockdown
policies in Western
Europe countries
have no evident
impacts on the
COVID-19 epi-
demic

WP

The Effective Reproduction Number,
R(t), decreases across the different
countries in a uniform manner before
and after the lockdowns. The differ-
ences between countries is primarily
due to the fact that they start with dif-
ferent R(t) levels.

After a period in which R(t) decreases,
R(t) stabilizes at around 1 for all coun-
tries. This may indicate that people re-
act to the stabilization of the pandemic
by paying less attention. The decrease
in R(t) may be due to many other
things than behavior changes (season,
increasing immunity etc.).

Finds that R(t) - the Effective Repro-
duction Number - decreases more rap-
idly before the lockdown than after. In
reality, they find a relative increase in
R(t) as a result of the lockdown, but the
reason is probably that R(t) is approxi-
mately 1 when the effect of the lock-
down was fed into data, rather than a
perverse effect on R(t).

Data analysis of R(t) based on
COVID-19 deaths

Compares development in R(t) - the Ef-
fective Reproduction Number - in a SIR
model before and after the lockdowns
in France, Italy, Spain, the UK and 10
other countries with at least 1,000
COVID-19 deaths on 15 April 2020 (ex-
cluding China).
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?tudy (au_thor, Voluntary behavior Mandated behavior
journal: title)

Statens Serum In- WP The voluntary social distancing is ap- A large reopening would result in a
stitut (2020), re- proximately four (= 226%/55%) times burden on intensive care departments
port: Expert report: more important than a large reopening  that was 154 (55%) higher than a small
Mathematical relative to a small reopening. reopening. A small reopening without
modelling of social distancing would result in a bur-
COVID-19 spread den on intensive care departments that
of infection and was 632 (226%) higher than a small re-
hospital burden in opening with social distancing.

scenarios for par-
tial reopening of
Denmark

SIR model

Modelling runs of small, medium, large
and “small without social distance” re-
openings of Denmark.

Differentiated from the other studies
by being a pure modelling run for a
single country. The study is included in
order to illustrate that Danish experts
were aware of the difference between
the government lockdown and volun-
tary behavior.

Note: Text in the table in italics is my interpretation of the results of the study

Status: WP = Working paper that has still not been peer reviewed. Vetted = peer reviewed, but less thoroughly than in a nor-

mal peer review, Peer review = peer reviewed literature published in journals. In many cases, peer review is a slow process,

so it can take months - and in some cases years - from the time a study is completed as a working paper until it is published

in a journal.

Literature overview from other studies

Some of the studies in table 3 contain an overall review of the existing literature. Gapen et al.

(2020) for example, write that “our research falls within recent threads that have looked at the ef-

fects of stay-at-home orders and other policy measures put in place by most states, for varying du-

rations, starting in mid-March. One key area of focus has been the effects of these measures on per-

sonal mobility and economic activity more generally. Not surprisingly, these studies generally con-

clude that the stay-at-home orders coincided with general reductions in mobility (Goolsbee and
Syverson (2020), Alexander and Karger (2020), Nguyen et al. (2020), Barrios et al. (2020), Maloney
and Taskin (2020), and Chen et al. (2020)) and various measures of activity (Gupta, Montenovo, et
al. (2020), Gupta, Nguyen, et al. (2020), Jiang et al. (2020), Coibion et al. (2020), and Alexander and
Karger (2020)). A common finding has been that voluntary behavioral changes induced by

the outbreak have been at least as important as, if not more important than, policy

measures in terms of explaining reductions in mobility and activity”, while Bartscher et al.
(2020) write (my highlights), that “Engle et al. (2020) and Painter and Qiu (2020) show that the im-
pact of restriction orders in the US is stronger in democratic-leaning counties. On the macro level,

Frey et al. (2020) show that countries with democratically accountable governments introduced less

stringent lock-downs, but were more effective in reducing geographic mobility at the same level of

policy stringency. Born et al. (2020) show that Sweden — the only European country without a lock-

down — did not behave much differently from other European countries in terms of crisis dynamics.

They conclude that “voluntary social restraint goes some way in resolving the lockdown puz-

zle” and that “we show that social capital only induces differential mobility responses before the

lockdown when controlling for local economic conditions”. This finding is in line with evidence by
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Borgonovi and Andrieu (2020), who show a positive correlation between social capital and early
mobility reductions for US counties."

Conclusion and recommendations

Only a few studies differentiate between the effect of the government lockdown (mandated be-
havior changes) and the voluntary behavior changes of the population. The studies that do differ-
entiate clearly indicate that the voluntary behavioral changes in the population were far more im-
portant than the government lockdown. A central estimate is that the state lockdown represented
approximately 9% (average) or 0% (median) of the total social response to the pandemic. The re-
mainder — 91% (mean) and 100% (median) — were due to voluntary and encouraged behavior.

The result should really not be surprising. The economic lockdown only regulated a small part of
contact among the population. In most countries the majority of companies could remain open,
most private events could still be held, cross-sections of citizens could still meet, etc., but the
companies voluntarily sent employees home, private events were voluntarily cancelled, and citi-
zens isolated themselves voluntarily or voluntarily restricted themselves to fewer regular contacts.
At the same time, corona handshakes, hand sanitizers, etc., were widespread even before govern-
ments shut economies down. Therefore, there is little doubt that the effect of the lockdowns in
the spring of 2020 was modest.

However, attention must be drawn to the fact that even small effects on the Effective Reproduc-
tion Number, R(t), can have a major impact on the development of the pandemic. In a simple SIR
model where 0.1% of the population is initially infected, herd immunity occurs in 23%, 9% and
0.1% of those infected, if the respective R(t)'s are 1.3, 1.1 and 0.9. Hence in principle there may be
bigger effects from a small reduction in the Effective Reproduction Number.

The question is whether the Effective Reproduction Number can be kept low over the longer
term. For obvious reasons the literature reviewed looks at the short-term effects and primarily in
countries that were coming into the summer season in which coronavirus typically does not
thrive. As described on page 4, people react to the infection outside their doors. This means that
they weigh the benefits of meeting family and friends against the risk of becoming infected (and
infecting others). Over the longer term, an economic lockdown that effectively limits infections
will therefore most often be met by more risky behavior among citizens and, theoretically, it can
be expected that a temporary decrease in the infection, due for example to closed bars and res-
taurants, will be followed by an increase in infections in other parts of society, which is found, in-
ter alia, in Goolsbee and Syverson (2020). We will become smarter about this rational behavioral
effect as we move further into the 2020/21 winter season.
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