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Abstract

We study the role of education during the COVID-19 epidemic in Italy. We compare the trends of mortality
rates between municipalities with different shares of educated residents between 2012 and 2020, by means of
a continuous event study model and controlling for many confounders. We find that education played a
protective role, significantly reducing mortality rates, during the first wave of the pandemic (between March
and May 2020), but not during the second wave (between October and December 2020). We tentatively
interpret this finding as the outcome of the interplay between education and public health communication,
whose coherence and consistency varied between the different stages of the epidemic.
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Introduction

COVID-19 mainly spreads through close contact from person to person. Hence, people potentially
have a great deal of control over the risk of getting infected. For instance, they can keep social

distancing, reduce mobility, use face masks and adopt specific hygiene practices.

However, adopting these protective strategies requires a profound change of long-established and
deeply interiorised social behaviours. Changing is difficult because of inertia (Ornaghi and Tonin,
2018), and because these strategies limit social interactions and freedom of movement. The
decision to adopt protective strategies depends on their perceived costs and benefits, and
individuals comply only if perceived benefits exceed perceived costs. The balance between costs
and benefits is influenced by several factors, including gender, age, occupation, income, trust in
the government and beliefs (Galasso et al. 2020, and Desmet and Wacziarg 2021, among others).
Several papers also show that compliance is stronger in areas richer in social capital (Barrios et al.
2021, Durante et al. 2021, Brodeur et al. 2020), where social benefits are more likely to be factored

in individual decisions.

Assessing the size of the benefits crucially depends on one’s ability to acquire and process
information, to judge the effectiveness of alternative strategies, the level of own risk of infection,
the credibility of alternative information providers, the ability to discriminate between evidence-
based and fake news. Quite obviously education is crucial in this respect, as individuals with
higher education enjoy higher numeracy, literacy, cognitive and analytical abilities. Hence, they
are less likely to believe in conspiration theory, or fake news (Freeman et al. 2020) and are able to

take better decisions in the health domain (Reyna et al. 2009).

It is surprising that so little attention has been spent studying the role of education in determining
the spread and intensity of the COVID-19 pandemic. Many studies control for education, but very

few focus primarily on education.

We exploit the mortality data provided by the Italian National Statistics Institute (ISTAT), by
municipality, date of death, and age, from 2012 to 2020. These data allow to examine (excess) all-
cause mortality in 2020 compared to the previous years in detail. All-cause mortality captures
mortality both directly and indirectly related to COVID-19, the latter being the one caused by
possible disruptions of the healthcare system at the peak of the epidemic, the delay in
programmed treatments, surgery and screening. We believe that all-cause mortality is a more
accurate account for the intensity of the epidemic compared to the number of COVID-19 cases,

hospitalizations or fatalities.



We consider mortality in the population aged 60 and over, which is the age group that almost
exclusively suffered the worst consequences of COVID-19, and distinguish four periods in the
epidemic, January and February 2020, which is essentially pre-COVID-19; March to May, which
corresponds to the first COVID-19 wave; June to September, which corresponds to the fading out
of the first wave and the ease of mobility restrictions; and, finally October to December, which
corresponds to the rise of the second wave. We also distinguish between Northern and Central-
Southern Italy, because the former experienced both waves while the latter was spared between

March and May.

Separately for each period and each area, we estimate a continuous event study model, which
compares mortality in one particular period of the year, across all years between 2012 and 2020,
and between municipalities with different levels of education. The latter is measured by the share
of municipality residents with at least an upper secondary school diploma. Formally, the
differential effect of education on the excess mortality registered in 2020 compared to pre-COVID-
19 times, is captured by the coefficients associated with the interactions between education and the

set of year dummies.

A key empirical problem is that of eliciting the role of education from that of other variables
correlated with education. The number of possible confounders we consider is quite large and
include measures of economic development, mobility, urbanization, type of occupation and social
capital, among many others. We summarise these variables in five principal components to reduce
dimensionality. We interact these principal components with year dummies, which we add to the
model besides the interactions between education and year dummies. To capture any time-

invariant heterogeneity across municipalities, the model also includes municipality fixed effects.

Our estimation strategy, which compares one period of 2020 with the corresponding period in
previous years, has two main advantages compared to the literature. First, it permits to test
parallel trends in a very long pre-COVID-19 period, neutralizing the seasonal effects (Healy 2003),
such as those related to the seasonal flu (Rolfes et al. 2018; Crighton et al. 2007), which might
otherwise threaten identification. Second, our approach allows to address the concerns recently
raised by Callawell and Li (2021) and Bisin and Moro (2020) about the appropriateness of
difference-in-differences strategies if applied to the evolution of highly non-linear dynamics, such

as are pandemics.

We find that in Northern Italy, during the first wave, education played a significant protective
role. The excess mortality rate among the over 60 was much smaller among the more educated
municipalities than among their less educated counterparts. Specifically, a 10 percentage point
increase in the share of residents with at least secondary education was associated with a 0.64
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deaths per 1000 inhabitants lower excess mortality, which correspond to about 36 percent of the
average excess mortality registered in the North between March and May. During the second
wave, which regarded the whole country, we do not find any significant differential effect related

to education, neither in the North nor in the Centre-South.

Interpreting this pattern of findings is difficult especially for lack of timely and geographically
detailed data on individual behaviours, information and perceptions. We start by ruling out some
candidate explanations for the role of education, the ones that consider the effect of education
spurious and due to the correlation with urbanization, home working or preference traits. Indeed,
these correlations are unable to explain why education is found to be protective in the first but not

in the second wave.

Our preferred interpretation calls for the interplay between education and public health
communication. At the beginning of the pandemic, during the first wave, public health messages
about the mechanics of COVID-19 transmission and the protective strategies were quite
discordant. Reputed doctors claimed that COVID-19 was not worse than the normal flu and that
stricter preventive measures were unnecessary. Emblematic of these contradictions was the
discussion about the opportunity of wearing face masks. Between March and April, several
prominent commentators argued against using face masks, on the grounds of their ineffectiveness

and side effects. Only later a consensus emerged in favour of masks.

Our point is that when messages are contradictory, as it was the case during the first wave, the
more educated are better able to discriminate among different opinions and are more likely to take
the right side. Differently, when information is easily accessible and univocal, as in the second

wave, everyone adopts the right strategy, independently of their education.

The rest of the paper is organised as follows. Section 2 is devoted to the review of the relevant
literature. Section 3 documents the phases of the pandemic in Italy and the evolution of the
guidelines from March 2020 onwards. Section 4 describes our data, while the empirical strategy is
discussed in Section 5. Results are collected in Section 6. Possible interpretations are discussed in

Section 7. Conclusions follow.

2. Relevant literature.

The question of the role of education in explaining COVID-19 mortality is part of the ampler
problem of assessing the causal role of education on health. Extending early studies from Adams
(2002) and Arendt (2005), Cutler and Lleras-Muney (2010) investigate the education gradient,

which is the link between education and health behaviours and is responsible for huge differences
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in life expectancy. They conclude that a key component of the gradient is that education rises
cognition and, in turn, improves behaviours. Interestingly, they do not find much evidence that
the gradient depends on differences in risk aversion or inter-temporal preferences. Conti et al. 2010
document that education has a strong causal effect on health behaviours, physical and mental
health, although the extent of the effect is heterogeneous. It varies by gender and by the initial
endowment of cognitive and non-cognitive abilities. Specifically, education largely reduces the
probability of smoking for both genders; it plays a much more important role for males than
females in reducing obesity rates, and increasing exercise. Viceversa, its beneficial effect on self-
reported health and depression is larger among women than men. More recently, Hong et al. 2020,
estimate the effect of college vs non-college education in the US and conclude that while education
improves health at a later age for both genders, it has a larger effect on life expectancy at age 53

among men (3.3 years) than among women (0.5 years).

Surprisingly, little attention has been devoted to the role of education in the COVID-19 pandemic,
despite education shapes individual ability to elaborate information, to judge their credibility and
to discriminate between contrasting indications. We have been able to find only one paper that
studies the effect of education, and also in this case education is not the paper’s main focus.
Indeed, Charoenwong et al. (2020) use data from Facebook in the US by county and estimate a DID
model where they exploit the scattered introduction of mobility restrictions in the local areas at the
beginning of the pandemic. They find that counties with a higher proportion of college graduates
are more responsive and increase more their social distancing. They also find that having Facebook
connections with less educated individuals decreases compliance. Evidence from previous
epidemics reviewed by Bish and Michie (2010) indicate that compliance is positively associated
with education. However, Wright et al. (2021), who exploit the COVID-19 Social Study, a
longitudinal study that follows a panel of about 50,000 Britons during the pandemic, do not find
evidence that compliance is related to education. Overall, the scant evidence about the effect of
education is mixed. One study suggests a protective role of education (Charoenwong et al. 2020)
while others argue the opposite (Wright et al. 2021, Ninette et al. 2021, Galasso et al. 2020). We
contribute to this debate by using administrative data, at a very disaggregated geographical level,
from one of the countries hit earlier and heavier by the virus, and we suggest that, at least to some
extent, the contrasting findings of the literature can be reconciled by considering the quality and

the coherence of information available to the public at different stages of the pandemic.

More generally, our paper contributes to the literature on the local correlates of the COVID-19
pandemic. Alacevich et al. (2021) investigate the role of care homes in Lombard municipalities
hypothesizing that care homes have helped spread the virus in the nearby areas. They compute

excess death for each day between January 1st and March 31st and each municipality and compare
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municipalities with and without care homes located in their territory, controlling for other
municipality characteristics and province fixed effects. Results confirm that the presence of care
homes is associated with 41 percent larger excess death rates in the first quarter of 2020. Brandily
et al. (2020) study excess mortality across municipalities in France and focus on the role of poverty.
They apply a triple difference strategy, which compares the excess death in poor and non-poor
municipalities located in high and low intensity areas during the first wave of the epidemic, and
conclude that excess mortality was twice as large in the poor municipalities. Also in France,
Ginsburg et al. (2021) point out that departments with higher income inequality (measured by the
Gini index) faced more COVID-19 deaths, more discharged patients, and a higher number of cases
in the period between May 13th and September 3rd. Their analysis is cross-sectional and controls
for the age structure of the population, the supply of primary health care, the average household
size and other local characteristics included the prevalence of COVID-19 tests. In neighbouring
Belgium, Verwimp (2020) documents that COVID-19 spreads faster in municipalities that are
larger, more densely populated, have higher income, are more exposed to migration, business or

leisure travelling, and have a larger share of elderly people and residents in care homes.

Turning to the US, Desmet and Wacziarg (2021) study the determinants of new infections and
fatalities by county and conclude that population density, presence of nursing homes, lower
income, higher poverty rates, and a greater presence of African Americans and Hispanics are
positively correlated with the epidemic intensity and that their effects increased over time before
plateauing or slightly declining. Three important contributions study New York City at the level of
zip code. Glaeser et al. (2020) show that mobility is a major determinant of COVID-19 spread.
Almagro et al. (2020) study the role of occupation and find the strongest positive correlation
between COVID-19 prevalence and the share of workers in the transportation, industrial, natural
resources and construction, and non-essential - professional sector. Borjas (2020) finds that people
residing in poor or immigrant neighbourhoods were less likely to be COVID-19 tested, casting

doubts on the reliability of the measures of COVID-19 prevalence.

The level of compliance with mobility restrictions, social distancing, mask-wearing, and hygiene
practices largely determines their effectiveness. Caselli et al. (2020) use Italian data on mobility by
municipality and conclude that the average effect of the introduction and removal of mobility
restrictions is associated with a variation in mobility of about 7 percent on average. Many
researchers have studied the association between compliance and local characteristics. Among
these, Durante et al. (2021) find that provinces richer of social capital, where people take more into
account the social benefits, comply with mobility restrictions significantly more than provinces less
endowed of civic capital. They measure mobility by using mobile phone data and control for

province and time fixed effects and for the differential trends, which might be due to variables
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correlated with civic capital, including education. For the US, Barrios et al. (2021) confirm these
results finding that social distancing was greater in areas with higher civic capital and even after
the US states began re-opening, high civic capital counties maintained a more sustained level of
social distancing. Brodeur et al. (2020) focus on the effect of trust and find similar results. They
account for the differential trends, which depend on other county characteristics correlated with

trust.

Turning to the individual level, several studies investigate how compliance varies with beliefs and

information, across genders, by the level of income and occupation, among others.

Castriota et al. (2020) show that the demand for local and national news in Italy during the first
wave (measured by TV viewership of the news in local and national canals) responded to national
rather than the local pandemic situation. This implies that people consider epidemiological
developments outside their own region. Simonov et al. (2020) find that in the US viewership of the
sceptical Fox news is associated with less compliance with mobility restrictions, pointing out the
importance of the information that individuals absorb in shaping their beliefs and their

behaviours.

Caselli et al. (2020) use aggregate phone data to track mobility in several European countries, and
conclude that females and young people have a stronger response to mobility restrictions. The
finding that women tend to comply more is confirmed in several other papers, with different
approaches and in different countries, such as Galasso et al. (2020), Papageorge et al. (2021), Raude
(2020) and Uddin et al. (2021) among others. Furthermore, Galasso et al. (2020), exploiting a cross-
country survey of OECD countries, find some evidence that the larger propensity to comply of

females over their male counterparts is, if anything, reduced by education.

Papageorge et al. (2021) examine the correlates of compliance with protective measures and social
distancing in the US and suggest that high-income individuals comply more. Importantly, the
authors point out that people with lower income levels might have more difficulty in complying
because they enjoy less flexible work arrangements and less comfortable housing. Differently,
Nivette et al. (2021), who study a Swiss cohort of youths, find that at age 22, compliance with

preventive measures and social distancing is negatively associated with education and SES.

3. Background: the epidemics in Italy

The first imported cases of COVID-19 detected in Italy dated to mid-January 2020. The first
autochthone cases were reported in late February and the first fatality dated February 21st. The

virus was initially found in Lombardy and Veneto, but by early March the pandemic spread in all
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Northern Italy. Since March 9t the whole country was locked down. Lockdown was progressively
eased since May 4t to be finally lifted on June 3rd. From that moment on, travelling between
regions was permitted again. During the period between June and September, mobility restrictions
were dropped, economic activities re-opened and the obligation of wearing masks outdoors was

removed.

From early October, with a significant delay with respect to Spain and France, the first European
countries that entered into the second wave, the number of infections and deaths increased once
more. Restrictive measures were re-established although at a lower level of intensity compared to
those enacted between March and April. Schools remained opened and most firms continued to
run, guaranteeing adequate preventive measures. Heavy restrictions were instead imposed on

hotel, bars and restaurants and personal services.

In Figure 1, we report excess mortality rate among the population aged over 60, by month,
comparing the level of mortality rate in 2020 with its average between 2012 and 2019.!@ We
distinguish between Northern and Central-Southern Italy. It is apparent that excess mortality
concentrates in two waves, between March and May in the North, and between October and
December in the whole country. In the North, mortality rates were about 59 percent higher than
usual during the first wave, and despite this grim experience, the North had the largest excess
mortality even in the second wave (about 37 percent versus less than 17 percent in the Centre and
the South). Compared to a pre-covid monthly mortality rate of about 3.2 per 1000 inhabitants aged
over 60, the excess mortality rate in the North was over 3 in March, just below 2 in April and again
around 1.5 in November and December. In the Centre and South, excess mortality rates remained

below 1 between November and December.

Excess mortality was concentrated in the age group 60+. We do not detect statistically significant
variation at younger ages. In Figure A1, we report the average excess mortality rate in Italy by age
group during the first and the second wave. Among the population aged over 60, excess mortality
was 1 during the first wave and 0.88 during the second. Among younger groups, excess mortality

rates were very close to zero.

During the lockdown in March and April only the essential economic sectors were allowed to run.
A large share of workers remained either idle or were working from home. According to Galasso
and Foucault (2020), based on the data from a real time survey carried out during the first wave,
less than 40 percent of the low educated continued working at their usual workplace (the others

were home, in most cases idle). The proportion of those who continued to work in presence was 27

1 By excess mortality rate we mean the absolute difference between the mortality rate among the over-60 recorded in 2020 and that
recorded on average between 2012 and 2019. Mortality rates are computed as the number of deaths in the age group 60+ per 1000
residents aged 60+, per month.
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percent among the high school graduates and 19 percent among the college graduates. During the
second wave, since October 2020, closures were limited to restoration and leisure services, while
industry was generally spared. During the second wave, the less educated were more likely than
the more educated to be back to office, while home working remained widespread among the

more educated.

4. Data and Descriptive Statistics

We match age-specific mortality data, between 2012 and 2020, with socio-demographic indicators

by municipality and social capital indicators by province.

Mortality data are provided by ISTAT and consists of daily counts of all-cause deaths, by
municipality, gender and age group, between January 2012 to December 2020. By using population
yearly data by municipality, age and gender, also provided by ISTAT, we compute age-specific
mortality rates per 1000 inhabitants for each year, from 2012 to 2020, and each period January-
February, March-May, June-September, October-December, a partition which closely follows the
phases of the COVID-19 pandemic in 2020. By computing mortality rates, we neutralize the
problem of accounting for municipality scale, which would instead emerge if we considered the
absolute number of deaths (as other papers in the literature do). We focus on the population aged
60 or more,? since the data of the Italian health authority? shows that COVID-19 mortality is

practically absent among people younger than 60 and our own data confirm this fact (Figure Al).

In Figure 2A (resp. 2B), we display mortality rates in the population aged 60 and over, by quintile
of municipal education in Northern (resp. Centre-Southern) Italy, separately for each of the four
periods and for all years between 2012 and 2020. Our main measure of education is the share of
municipal residents with at least secondary education. The education system is homogenous in
Italy, and there are no marked differences in education attainment across country areas.*

In the North, the upsurge of mortality in the periods March-May 2020 (first COVID-19 wave) and
October-December 2020 (second COVID-19 wave) is evident compared to the previous years. An
education gradient is marked during the first wave as the municipalities in the lowest quintile of
the education distribution reached a mortality level of almost 6 per 1000 inhabitants compared to a
mortality rate slightly above 4 in the municipalities in the highest quantile. As the first wave faded

out, mortality rates dropped to usual pre-pandemic levels in the period June-September, while

2 We define Mits = (deaths in period s of year t among the population aged 60+ in municipality i)/ (population aged 60+ in year t in
municipality i) x (1000/Ns), where Ns is the number of months in period s.

3 Istituto Superiore di Sanita

4 In the South, the share of residents with at least upper secondary education in 2011 was 41 percent, compared to 39 percent in the
more economically advanced North. Only the Centre somehow differs with its 46 percent. However, school quality is not even and
there is evidence of a more marked and persistent heterogeneity in the South than elsewhere (INVALSI, 2019).
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they increased again between October and December. During the second wave, differences by
education almost disappeared as mortality rates are around 4 in all quantiles. In the Centre-South
some excess mortality is registered only between October and December 2020 and there is not a
clear education gradient.

Both figures show that in pre-COVID years mortality is higher on average, and more volatile from
year to year, in the period January-February than in other periods. This is the so-called “excess
winter mortality” documented among others in Healy (2003) and Lerchl (1998). Mortality rates
range between 3 and slightly above 4 per 1000 inhabitants, while they remain around 3 per 1000
inhabitants in the rest of the year. Especially in the North, in January-February, there usually is an
education gradient which is instead absent or much more nuanced in the other three periods.
Higher mortality and higher volatility are the result, among others, of the seasonal flu, whose
strength varies from year to year (Rolfes et al. 2018) and of the variation in winter low
temperatures, which are associated to a number of health disorders (Lerchl, 1998). The education
gradient in the seasonal flu has been previously observed in Crighton et al. (2007) and an
association between education and the propensity to vaccinate against influenza is documented,
for instance, in Mills et al., 2016 and Nagata et al. 2013.

Municipality socio-demographic indicators have been compiled by the Local Opportunities Lab,5 a
think tank, which harmonizes data by municipality produced by ISTAT and other government
agencies. We select censual data for 2011, which include the share of individuals with at least
upper secondary education, employment rate, the share of employment in manual occupations, an
index of commuting, the share of families at risk of poverty, the share of migrant population,
population density, the incidence of house ownership, a housing price index, the number of
hospital beds per inhabitant, the number of hotel beds per inhabitant, the share of population
living out of the main agglomeration of the municipality, average family size, the dependency
ratio (i.e. the ratio of the population older than 65 to the population younger than 15), and the male
to female ratio. Our analysis also includes the number of nursing home beds per inhabitant by
region and the three variables that are commonly used in the literature to measure social capital
for Italian provinces - the incidence of blood donation, the turnout in the referendum on divorce in
1974 (Guiso, Sapienza, and Zingales, 2004) and the answer to 'trust' question in the World Value

Survey (Tabellini, 2010). Table 1 provides summary statistics for all these variables.

5. Empirical Analysis and Results

We run separate analyses for Northern and Central-Southern Italy, and for the periods January-

February, March-May, June-September and October-December, in order to identify how the role of

5 https:/ /www.localopportunitieslab.it/
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education changed across the four phases of the pandemic. Conducting separate analyses by
period, rather than exploiting variation between periods during the pandemic year, is preferable
for two reasons. First and more important, given the seasonal differences in the education gradient
of mortality documented in Figures 2A and 2B and related with the “excess winter mortality”, the
pre-pandemic months of January and February 2020 would not be a good counterfactual for the
post-pandemic months of March and April, nor for any other period of the year. Second, by
comparing the total number of deaths over relatively long periods of 2020 with those in the
corresponding periods in previous years, we address the concern raised by Callawell and Li (2021)
and Bisin and Moro (2020) that event-study-type studies can produce biased estimates if they
compare outcomes between repeated observations during the pandemic period, because of
nonlinearities in the evolution of the pandemic. Moreover, by conducting the analysis by area, we
address the concern in Callawell and Li (2021) about the possibility that the treatment is correlated
with the timing of the epidemic onset. Indeed, within area, the timing of onset was rather

homogenous, while major differences exist between the North and the rest of the country.

Hence for each period and area, we estimate continuous event study models specified as follows:

Myt = f; + Xr22010 % Dr + Xrr2010 BrEAUi XDy + Yrun019 Ly Ske PCire XDy + &1 1)

where M;; is the average monthly mortality rate in municipality i and year t for the age group 60+
(see footnote 2 for the precise definition), f; are municipality fixed effects, D, are year dummies for
each year between 2012 and 2020 with 2019 excluded, Edu; is the share of residents with at least
upper secondary education in 2011, PCy, k=1,...,5 are five principal components which we derive
from our list of controls of Table 1. Systematic heterogeneity by municipality in the level of
mortality is captured by municipality fixed effects. Systematic heterogeneity is the trend of
mortality are accounted for by the year-specific effects fEdu; and 6y,PCj;, which are obtained
from the full set of interactions between year dummies and Edu;, and between year dummies and
each PCy, respectively. They capture the differential year-effects due to municipal education and

other characteristics with respect to common trend a;.

The effect of education in the COVID-19 pandemic corresponds to the differential change of
mortality in 2020 with respect to 2019 (excess mortality), among municipalities with different
levels of education, provided that such differential changes are absent in pre-COVID-19 years.
Standard errors are clustered at the local labour market level, a concept equivalent to that of

commuting areas.

As mentioned here above, we account for possible deviations from a common mortality trend due

to other municipality characteristics correlated with education. Examples are: 1) the level of
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urbanization, which likely puts municipalities to divergent mortality trends, because of differential
air pollution and lifestyles, and it is shown to influence the spread of the COVID-19 epidemic; 2)
the level of commuting from nearby areas, which also contributes to virus spread; 3) the type of
economic specialization and the prevalence of occupations more at risk of contagion. There are
many such municipality characteristics that are related with education, and which may be
responsible for a differential surge in mortality in COVID-19 times. To account for them and
simultaneously keeping the model parsimonious, we “collapse” the list of controls in Table 1 by
means of a principal component analysis. We standardize all variables, and retain the (five)
principal components (PC) with eigenvalues larger than one. These components account for about
two-thirds of the overall variation (64.2 percent).6 Finally, we include in the model full set of
interactions between each principal component and the year dummies. Compared to other studies,

our strategy allows for a more comprehensive control of confounding slope effects.

In principle, the effect of education on COVID-19 mortality is twofold. Indeed, COVID-19
mortality is the product between COVID-19 prevalence and COVID-19 fatality. The former is the
ratio between COVID-19 cases and the resident population; the latter is the ratio between COVID-
19 fatalities and cases. Both factors likely depend on education, as the more educated are better
able to self-protect and, when infected, they could seek help from doctors and hospitals faster than
the less educated. Unfortunately, with our data we are unable to distinguish the two mechanisms

and we content to analyse their combination.

6. Results

Estimates for Northern Italy, by period, are reported in Table 2. Columns 1-4 correspond to a
parsimonious specification of the model (1), where the principal components PCs are excluded,
while columns 5-8 correspond to the full specification. The coefficients of the interactions between
Edu; and the year dummies for the years between 2012 and 2018 are not statistically significant in
all columns, but for 2013 in column 6. Overall, this finding suggests that there are no significant
differences in the trends of mortality across municipalities before the beginning of the pandemic
depending on municipality education. Unsurprisingly, there are no differential effects among
municipalities also in the period January-February 2020, before the arrival of the virus, and in the
summer period between June and September 2020, when the virus circulation was largely reduced

(the corresponding interactions are very small and not statistically significant).

¢ Reducing dimensionality serves to avoid excessive multicollinearity.
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Instead, we detect differences across municipalities with higher and lower education in the period
between March and May, which corresponds to the first wave of the pandemic. The interaction
between Edu; and the 2020 dummy is negative and statistically significant in columns 2 and 6.
Actually, the inclusion of controls reinforces the finding. The size of the effect is large: an increase
of 10 percentage points in the share of residents with at least upper secondary education, slightly
more than one standard deviation, would correspond to smaller excess mortality of about 0.64
deaths per 1000 inhabitants aged 60+, per month, between March and May, which corresponds to
21 percent of the pre-COVID-19 average monthly mortality rate (0.64/3) and compares with the 36

percent increase of mortality rates documented in Figure 1.7

This pattern is not replicated during the second wave of the epidemic (columns 4 and 8). In this
case, excess mortality is not correlated with education, the point estimate of the interaction
between Edu; and the 2020 dummy being very small and even positive. This is not specific to the
North, but extends also to Central-Southern Italy, despite the latter did not directly experience the
epidemic during the first wave (Table Al).

To analyse nonlinear effects of education we replaced Edu with a set of dummies corresponding to
the quintiles of the education distribution (the highest quintile is the reference category and is
omitted). We observe a monotonic decrease of the effect of education between the first and the last
quintile, with evidence of non-linearities especially between the first and the second quantile.
Moving from the first to the second quantile corresponds to a decline of mortality of 0.861 deaths
per 1000 inhabitants aged 60+, which exceeds the decline observed between the second and the
fifth quantile (see Table A2).

The effects of education get stronger when we replace the share of population with at least upper
secondary education with the share of population with college. In this case, an increase of 10
percentage points in the share of college graduates would correspond to about 1.27 lower excess
mortality, per month, between March and May, equivalent to 71 percent of the increase in

mortality rate in 2020 (Table 3). In this case there is no evidence of nonlinearities (Table A3).°

Finally, we investigate whether there are gender differences. We replace overall mortality rates
with gender-specific mortality rates, leaving otherwise model (1) unchanged. Hence, the
explanatory variable remains average municipal education, rather than a gender-specific
education. We opt for this specification to account for the likely education spillovers and peer-

effects within the family and the local community and because in Italy there are moderate gender

7 Estimates are similar if the time span of the first wave is shortened to include only March and April.

8 The average share of residents with at least upper secondary school is 37.0 in the first quintile, 45.3 in the second, 48.8 in the third, 54.4
in the fourth and 61.8 in the fifth.

9 The average share of residents with a college degree is 4.3 percent is the first quintile, 6.6 in the second 8.0 in the third, 9.5 in the fourth
and 13.1 in the fifth.
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differences in education attainment.’0 We find that the effect of education is larger among females
than males. This result may imply that compliance increases with education more among women
than men, contrasting with the evidence in Galasso et al. (2020), who find that education reduces

the compliance gap between genders (Table A4).

7. Discussion.

It is not easy interpreting our results because the surveys collected during the pandemic lack
geographical and longitudinal detail. In this section, we discuss several possible and plausible

explanations and check whether they fit with the evidence we produced.

First, the effect of education could be spurious and rather reflect the effect of living in urban areas.
Indeed, education is higher in urban areas, where there also are more opportunities for social
contact and where mobility for tourism or business motivations is more intense.’’ However, on
the one hand we directly account for population density and an index of commuting, and on the
other hand population density is practically constant overtime, so that this interpretation does not
square well with the finding that the effect of education varied between the first and the second
wave. It is also unlikely that the intensity of touristic and business travels differed much between

the two waves because mobility restrictions to long-range travels were in place in both waves.

Second, the effect of education could be spurious and depend on its correlation with preference
traits, such as risk and loss aversion (Jung, 2015, Dohmen et al. 2010, Benjamin et al. 2013). If, as
suggested by Jung (2015), education and risk aversion are positively correlated, our results could
simply indicate that the more risk-averse are more likely to adopt protective strategies. Once more
this interpretation fails to explain why the effect of education on excess mortality differs between
the two waves. The same argument applies against similar arguments that attribute the effect of
education to its correlation with variables such as the propensity to comply with regulations in

general, or the propensity to be pro-social.

Third, the effect of education can depend on the fact that the more educated were more likely to
work from home, while the less educated were more likely to work at their usual workplace. While
Galasso and Foucault (2020) document that over 60 percent of college graduates worked from
home during the first wave, they also document that over 60 percent of the less educated were
home, mostly idle. Although the proportions of college graduates and low educated workers who

continued to work at their workplace were 19 and 38 percent, respectively, these shares are

10 In 90 percent of the municipalities, gender gaps in the shares of residents with at least upper-secondary education is lower than 7
percentage points.

11 Education is typically higher in urban areas, which are more densely inhabited, more attractive for tourists and are the origin or the
destination of business travels.
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relatively small in absolute terms and do not seem coherent with the large differences in excess
mortality we have found.!2 During the second wave, the proportion of home working remained
high and if anything, the less educated were more likely to return at their offices. This fact should

strengthen the education gradient in the second wave, while the opposite actually occurred.

Fourth, our findings can depend on the interaction between education and the quality of
information available to the public. When information is contradictory and inconsistent, as it was
during the first wave, the perceived effectiveness of prevention strategies is uncertain, and
prevention strategies are under-adopted (Webster et al. 2020). Nonetheless, the more educated are
better able to identify effective strategies and self-protect, because of their larger endowment of
cognitive abilities and higher capacity of processing information. Differently, when information is
consistent, as it was during the second wave, education does not provide any specific advantage.
Unfortunately, we do not have data relating protective behaviour to education during the first and

the second wave, but this interpretation is consistent with some anecdotal evidence.

As in other countries (Zhang et al., 2021), during the first wave of the pandemic, there was quite
some debate about the protective measures to be adopted!® and public health messages were
contradictory. Very telling of this confusion was the communication about the use of face masks.
WHO guidelines issued on January 29th maintained that masks should be used only by the
healthcare personnel and not by the general public. This was also the official position of Italian
authorities, despite many scientists supported opposite views, and some regions started issuing
contrasting messages. For instance, on the 3rd of April, the head of the Italian Civil Protection
Agency, Angelo Borrelli, stated that he was not wearing masks, although he kept the social
distancing of one meter. The same day, the Lombardy region issued a regulation that made the use
of masks compulsory outdoors. On the day after, April 4th, the Chief Public Health Officier,
Franco Locatelli,’* declared that there was no firm evidence of the effectiveness of masks, while
Andrea Crisanti, the researcher who first proved the role of the asymptomatic in spreading the

virus, simultaneously claimed that “masks are key: better use them also indoor”.

Only in June (June 5t) the WHO updated its guidelines and stated that “[...] governments should
encourage the general public to wear masks in specific situations and settings as part of a
comprehensive approach to suppress SARS-CoV-2 transmission (WHO, 2020, p.6)” and finally, on
the 1st of December, WHO further updated its recommendations and stated that “the general

public should wear a non-medical mask in indoor (e.g. shops, shared workplaces, schools [...]) or

12 We also control for the incidence of employment in manual occupations.

13 For instance, it was deemed unlikely that healthy people could spread the virus and hence testing was limited and restricted to
subjects displaying symptoms. Thus, the large majority of the asymptomatic had little reason to take actions aimed to limit virus
transmission.

14 President, Consiglio Superiore della Sanita.
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outdoor settings where physical distancing of at least 1 metre cannot be maintained. (WHO 2020b,
p.1)”.

In Italy coherence between public health messaging was also complicated by the regional
organization of healthcare. All Italian regions have important competencies regarding health and
prevention, which should be coordinated with the central bodies at the ministry of public health.
Especially during the first phases of the pandemic, however, coordination between central and
regional bodies and among regions was limited. Regions took autonomous initiatives as regards
the obligation of wearing masks outdoors, whether schools had to be closed, and the restrictions in
public transports (Antonini et al. 2020; Berardi et al. 2020). Regional decisions were reported by the

national media, reached the general public (Castriota et al. 2020) and increased confusion.

8. Conclusions

We have analysed the effect of education on excess mortality during the first year of the COVID-19
epidemic in Italy, exploiting detailed mortality data by municipality. Our results indicate that
education played a protective role during the first wave of the pandemic (between March to May
2020), when municipalities with a better educated population experienced an increase in mortality
significantly smaller than municipalities similar in all respects, but for a lower level of education.
Differently, and surprisingly at first sight, during the second wave, education was not associated

with excess mortality.

We suggest that these results may reflect the interplay between education and the coherence of
public health messages. During the first wave, information about preventive and protective
measures against COVID-19 was confusing and contradictory. In this context, education helped
discriminate between sources and evaluate information reliability. Differently, during the second

wave, information was more coherent and univocal so that education turned to be less relevant.

Our dataset covers the time span from 2012 to 2020. Its length is one of the major points of interest
of the paper because it allows to exclude the existence of divergent mortality paths pre-dating the

pandemic and allows to account for seasonal differences.

Our findings add to the established evidence of the socio-economic gradient of health (Marmot,
2010), suggesting that better educated people, in the midst of an unexpected crisis, are better able
to cope. Our findings also suggest that future mortality patterns could diverge among
municipalities with different endowments of education, at least until the effect of the pandemic is

not reabsorbed.
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We draw two policy implications: first, supporting education, including adult education, might
have important returns in the health domain and could help shelter people against possible new
pandemics. Second, avoiding contradictory messages should be a primary concern of the public
health agencies and experts in order to prevent health inequalities associated with differential

levels of education.
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Figures and Tables

Figure 1: Average excess mortality in 2020 compared to the average 2012-2019, by month
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Note: The figure shows the average excess mortality in Northern and in Central-Southern Italian
municipalities for each month of 2020. Excess mortality is the difference between the average mortality rate
in 2020 for the age group 60+ and its 2012-2019 average. Source: ISTAT

21



Figure 2A: Average Mortality Rate, by education (2012-2020) - Northern Italy
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Figure 2B: Average Mortality Rate, by education (2012-2020) - Central and Southern Italy
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Note: The figures show the evolution of municipalities’ average mortality rate between 2012 and 2020,
separately for Northern and Central-Southern Italy and for four time periods. The figure also distinguishes

by quintile of municipal education.
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Table 1: Summary Statistics

Mean Sd Min Max N
Outcome and main explanatory
variables:
Monthly Mortality rate (2020) 3.570 1.21 0.000 16.66 280516
x 1000 inhabitants
Monthly Mortality Rate (2012- 3.188 0.671 1.433 9.040 280088
19) x 1000 inhabitants
Share of population with at 49.640 8.874 16.500 83.500 280516
least upper secondary
education
Share of graduates 8.306 3323 0.400 33.748 274508
Controls:
Employment rate 45.148 7.885 18.000 74.000 280516
Incidence of employment in 26.852 7.836 4.600 71.700 280516
manual occupations
Index of commuting 80.194 7.065 22.000 96.000 280516
Number hospital beds (1000 1.098 10.352 0.000 684.100 280516
inh.)
Incidence of house ownership 76.703 6.624 17.600 100.000 280516
Housing price index 78.442 43.952 17.218 750.870 277954
Incidence hotel beds 16.524 54.458 0.000 1057.192 274508
Share of population out of the 17.798 18.192 0.000 97.400 280516
main center
Share of families at risk of 2.028 1.881 0.000 17.900 280516
poverty
Share of migrant population 5.884 4.191 0.000 36.700 280516
Population density 283.674 611.398 1.400 11346.300 280516
Average family size 2.358 0.265 1.200 3.400 280516
Ratio of population older than 194.617 138.108 25.400 2850 280490
64 to population younger than
15
Male/female ratio 97.061 6.206 67.800 182.800 280516
Number nursing home beds 16.356 12.317 0.187 43.058 274508
(1000 inh.)
Votes on Divorce 87.559 7.373 68.000 97.000 263321
Donation 2.933 2.156 0.000 10.521 263321
Trust 80.245 8.078 62.000 92.000 263321

Note: The table shows summary statistics for our dependent and control variables for the 2012-2020 period.

All variables are at the municipal level, except for the last four, which are only available at the province
level variables (Votes on Divorce, Blood donation and Trust) or at the regional level (number of nursing
home beds). An observation is a municipality-period-year. Source: ISTAT.
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Table 2: OLS regressions for Mortality Rates. Northern Italy. Education measured by share with at least upper secondary education.

(1 () 3) 4 6)) (6) (7) ®)
VARIABLES Jan-Feb  Mar-May  Jun-Sep Oct-Dec  Jan-Feb Mar-May  Jun-Sep Oct-Dec
Edux D12 -0.0125 0.00570 -0.00424  -0.00319  -0.00533 0.0125 -0.00559  -0.00458
(0.00929) (0.00593)  (0.00526) (0.00523) (0.0116) (0.00832)  (0.00792) (0.00742)
Edux D13 -0.00616  0.00711 -0.000216  0.00241 -0.00349  0.0207** -0.000359 0.000342
(0.00757) (0.00701)  (0.00576) (0.00580) (0.0111) (0.00987)  (0.00904) (0.00773)
Edux D14 -0.00870  0.00000 -0.00281  0.00123 -0.00352  0.00821 0.000600  0.00124
(0.00847) (0.00602)  (0.00505) (0.00630) (0.0108) (0.00835)  (0.00740) (0.00883)
Edux D15 -0.0118 0.000839 -0.00867  0.00527 -0.00767 0.00452 -0.0129 0.00942
(0.00870) (0.00649)  (0.00574) (0.00581) (0.0120) (0.00882)  (0.00818) (0.00760)
Edux D16 0.00169  0.000563 -0.00383  -0.00315  0.00491 0.00780 -0.00595  0.00000
(0.00846) (0.00536)  (0.00479) (0.00669) (0.0125) (0.00754)  (0.00649) (0.00866)
Edux D17 0.00153  0.00497 -0.00537  -0.00192  0.0109 0.00842 -0.00421  0.00332
(0.00714) (0.00526)  (0.00547) (0.00626) (0.0102) (0.00682)  (0.00676) (0.00830)
Edux D18 -0.00636  0.00342 -0.00628  -0.000555 -0.00792 0.00440 -0.00744  -0.00206
(0.00836) (0.00579)  (0.00499) (0.00518) (0.0133) (0.00871)  (0.00692) (0.00661)
Edu x D20 -0.00472  -0.0432*** -0.00235  0.00960  -0.00446 -0.0639*** -0.00317  0.00826

(0.00919) (0.0162)  (0.00526) (0.00718) (0.0142) (0.0194)  (0.00823) (0.00910)

Observations 39,287 39,329 39,312 39,328 34,851 34,892 34,884 34,900
R-2 0.187 0.248 0.214 0.214 0.193 0.270 0.220 0.222
Year FE YES YES YES YES YES YES YES YES
Municipalities FE YES YES YES YES YES YES YES YES
PCs x Year Dummies included NO NO NO NO YES YES YES YES
Average Morality Rate (12-19) 3.533 3.009 2.760 3.049 3.533 3.009 2.760 3.049
Excess Mortality Rate -0.381 1.778 -0.0403 1.146 -0.381 1.778 -0.0403 1.146

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses. The dependent variable is the monthly mortality rate for the age
group aged 60+ in the given period. Edu measures the share of individuals with at least upper secondary education. All regressions are conducted at the municipal level and
include year dummies and municipalities fixed effects. Regressions in columns 5-8 also include the PCs and their interactions with year dummies. *** p<(0.01, ** p<0.05, *
p<0.1.
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Table 3: OLS regressions for Mortality Rates. Education measured by share of College graduates.

Northern IT Northern IT Northern IT Northern IT  Central-Southern IT
(1) (2) 3) 4) (5)
VARIABLES Jan-Feb Mar-May Jun-Sep Oct-Dec Oct-Dec
Colx D12 0.0278 0.0283 0.00492 -0.0356%* 0.0194
(0.0244) (0.0185) (0.0167) (0.0193) (0.0153)
Colx D13 0.00406 0.0404* 0.00567 -0.0220 0.0116
(0.0227) (0.0208) (0.0194) (0.0210) (0.0167)
Colx D14 0.0146 0.0320 -0.00386 -0.0343 0.00501
(0.0256) (0.0199) (0.0153) (0.0215) (0.0158)
Colx D15 0.0388 0.00254 -0.0203 -0.0164 0.0225
(0.0275) (0.0207) (0.0149) (0.0255) (0.0148)
Colx D16 0.00204 0.0340** -0.00908 -0.0142 -0.00576
(0.0289) (0.0164) (0.0145) (0.0209) (0.0158)
Col x D17 0.0145 0.00222 -0.00788 -0.0232 0.00393
(0.0274) (0.0200) (0.0170) (0.0238) (0.0166)
Colx D18 0.0163 -0.0251 -0.0144 -0.00984 0.00623
(0.0259) (0.0225) (0.0159) (0.0210) (0.0151)
Col x D20 -0.00222 -0.127%** 0.00135 -0.0198 -0.0172
Observations 34,851 34,892 34,884 34,900 29,277
R-2 0.193 0.268 0.220 0.222 0.195
Year FE YES YES YES YES YES
Municipalities FE YES YES YES YES YES
PCs x Year Dummies included YES YES YES YES YES
Average Morality Rate (12-19) 3.533 3.009 2.760 3.049 3.207
Excess Mortality Rate -0.381 1.778 -0.0403 1.146 0.551

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses. The dependent variable is the monthly mortality rate for the age
group aged 60+ in the given period. Col is the share of graduates. All regressions are conducted at the municipal level and include year dummies, municipalities fixed effects,
the PCs and their interactions with year dummies. oAk p<0.01, ok p<0.05, * p<0.1.
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Appendix

Figure Al: — Average excess mortality in 2020 compared to the average 2012-2019, by
age group
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Note: The figure shows the average excess mortality for the first (Mar-May) and second wave
(Oct-Dec) of the pandemic by age group (Northern and Central-Southern Italy combined).

Excess mortality is equal to the difference between the average mortality rate in 2020 and its
2012-2019 average. Source: ISTAT



Table Al: OLS regressions for Mortality Rates. Central and Southern Italy

(1) (2)
VARIABLES Oct-Dec Oct-Dec
Edux D12 0.00583 0.00577
(0.00425)  (0.00512)
Edux D13 0.0102* 0.0146%**
(0.00572)  (0.00666)
Edux D14 0.00420 0.00366
(0.00435)  (0.00559)
Edux D15 0.00280 0.00492
(0.00398)  (0.00519)
Edux D16 0.00173 -0.000335
(0.00443)  (0.00528)
Edux D17 0.00398 0.00345
(0.00433) (0.00541)
Edux D18 0.00126 0.00449
(0.00432) (0.00545)
Edu x D20 -0.00300  -0.00669

(0.00495)  (0.00549)

Observations 30,815 29,277
R-2 0.195 0.195
Year FE YES YES
Municipalities FE YES YES
PCs x Year Dummies included NO YES
Average Morality Rate (12-19) 3.207 3.207
Excess Mortality Rate 0.551 0.551

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses.
The dependent variable is the monthly mortality rate for the age group aged 60+. Edu measures the share of
individuals with at least upper secondary education. All regressions are conducted at the municipal level
and include year dummies and municipalities fixed effects. The regression in column 2 also includes the PCs
and their interactions with year dummies. *** p<0.01, ** p<0.05, * p<0.1.
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Table A2: OLS regressions for Mortality Rates, By Education Quantile. Northern Italy

1) ) 3) “)

VARIABLES Jan-Feb Mar-May  Jun-Sep Oct-Dec
Edu Q1 x D20 -0.0664 1.624%%* -0.0266 -0.131

(0.351) (0.449) (0.166) (0.251)
Edu Q2 x D20 -0.0992 0.763%* 0.0418 0.000664

(0.262) (0.326) (0.135) (0.182)
Edu Q3 x D20 0.107 0.448%* 0.0887 -0.0748

(0.262) (0.224) (0.117) (0.181)
Edu Q4 x D20 -0.0603 0.292 0.0525 -0.0691

(0.195)  (0.204) (0.110) (0.161)

Observations 34,851 34,892 34,884 34,900
R-squared 0.193 0.271 0.221 0.222
Year FE YES YES YES YES
Municipalities FE YES YES YES YES
PCs x Year Dummies included YES YES YES YES
Average Morality Rate (12-19) 3.533 3.009 2.760 3.049
Excess Mortality Rate -0.381 1.778 -0.0403 1.146

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses.
The dependent variable is the monthly mortality rate in the age group aged 60+). The empirical model
includes all interactions between year dummies (Dxx) and education quantiles (Edu Qx). The reference year
is 2019 and the reference education quantile is the fifth quintile Q5. Interactions referring to the tears 2012-
2018 are not reported to improve table readability. All regressions are conducted at the municipal level and
include year dummies and municipalities fixed effects. *** p<0.01, ** p<0.05, * p<0.1.
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Table A3: OLS regressions for Mortality Rates, By Education Quantile. Northern Italy. Share of
Graduates

1) 2) 3) “)

VARIABLES Jan-Feb Mar-May  Jun-Sep Oct-Dec
Col Q1 x D20 0.0359 1.292%%* 0.112 0.176

(0.261) (0.351) (0.120) (0.219)
Col Q2 x D20 0.0336 0.909%** -0.0236 0.123

(0.196) (0.255) (0.114) (0.202)
Col Q3 x D20 0.0276 0.677%** 0.0175 0.0614

(0.168) (0.212) (0.0934) (0.181)
Col Q4 x D20 0.0459 0.260* 0.0383 0.0401

(0.161)  (0.135)  (0.0956)  (0.141)

Observations 34,851 34,892 34,884 34,900
R-squared 0.193 0.270 0.220 0.222
Year FE YES YES YES YES
Municipalities FE YES YES YES YES
PCs x Year Dummies included YES YES YES YES
Average Morality Rate (12-19) 3.533 3.009 2.760 3.049
Excess Mortality Rate -0.381 1.778 -0.0403 1.146

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses.
The dependent variable is the monthly mortality rate in the age group aged 60+). The empirical model
includes all interactions between year dummies (Dxx) and education quantiles (Col QOx). The reference year
is 2019 and the reference education quantile is the fifth quintile Q5. Interactions referring to the tears 2012-
2018 are not reported to improve table readability. All regressions are conducted at the municipal level and
include year dummies and municipalities fixed effects. *** p<0.01, ** p<0.05, * p<0.1.
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Table A4: OLS regressions for Mortality Rates by Gender. Northern Italy

(1) (2) 3) 4) (5) (6) (7 (8)
Jan-Feb Mar-May  Jun-Sep  Oct-Dec  Jan-Feb Mar-May Jun-Sep  Oct-Dec
VARIABLES Woman Woman Woman Woman Men Men Men Men
Edux D12 -0.000984 0.0148 -0.0117  -0.00934 -0.00587 0.00677  0.00154 0.00177
(0.0140) (0.0108) (0.0107)  (0.0103) (0.0158) (0.0124) (0.0128) (0.0126)
Edux D13 0.00592 0.0186 0.00329  -0.00679 -0.0102  0.0243*  -0.00450  0.00890
(0.0146) (0.0128)  (0.00985) (0.0112) (0.0162) (0.0130) (0.0124) (0.0108)
Edux D14 0.00596 0.00172 0.00562  -0.00159 -0.0146 0.0130 -0.00310  0.00612
(0.0137) (0.0134) (0.0102) (0.0110) (0.0163) (0.0123) (0.0100)  (0.0134)
Edux D15 0.00818 -0.00568 -0.00746 0.0159 -0.0202 0.0160 -0.0170*  0.000962
(0.0172) (0.0147) (0.0125) (0.00961) (0.0180) (0.00989) (0.00883) (0.0135)
Edux D16 0.0208 0.00515 -0.0108  -0.00280 -0.00632  0.0136 0.00178 -0.000114
(0.0144) (0.0119)  (0.00981) (0.00963) (0.0179) (0.0107) (0.00866) (0.0133)
Edux D17 0.0295%* -0.00306  -0.00382 -0.00417 -0.00312 0.0212*  -0.00343 0.0139
(0.0157) (0.0115)  (0.00939) (0.0124) (0.0145) (0.0114) (0.00951) (0.0101)
Edux D18 0.00965 0.00114 -0.00530 -0.00798  -0.0217  0.00987  -0.00777  0.00410
(0.0165) (0.0131) (0.0102) (0.00990) (0.0189) (0.00989) (0.0123) (0.0103)
Edu x D20 0.00456  -0.0818***  -0.0110 0.00359  -0.00884 -0.0427*  0.00755 0.0117

(0.0171)  (0.0210)  (0.0103)  (0.0124) (0.0170) (0.0241) (0.0112)  (0.0129)

Observations 34,851 34,892 34,884 34,900 34,851 34,892 34,884 34,900
R-squared 0.176 0.211 0.193 0.194 0.137 0.195 0.146 0.158
Year FE YES YES YES YES YES YES YES YES
Municipalities FE YES YES YES YES YES YES YES YES
PCs x Year Dummies included YES YES YES YES YES YES YES YES
Average Morality Rate (12-19) 3.485 2917 2.664 2.928 3.579 3.115 2.869 3.188
Excess Mortality Rate -0.336 1.604 -0.024 1.111 -0.427 1.958 -0.058 1.184

Note: Years: 2012-2020. Robust standard errors clustered at the local labour market level in parentheses. The dependent variable is the monthly mortality rate in the age
group aged 60+ for women (columns 1-4) and for men (columns 5-8). Edu measures the share of individuals with at least upper secondary education. All regressions are
conducted at the municipal level and include year dummies and municipalities fixed effects. The regression in column 2 also includes the PCs and their interactions with year
dummies. *** p<(0.01, ** p<0.05, * p<0.1.
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