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Abstract

The response to the Covid-19 epidemic requires people to undertake actions like mask-
wearing or vaccination that also confer benefits to the whole community and, therefore, are
akin to public good contributions. This is the case also for participation to the mass testing
that took place between November 18t and 25t% 2020 in the South Tyrol region of Italy,
where 361,781 out of 500,607 (72.3 percent) eligible residents volunteered to take a Covid-19
rapid antigen test. We examine the community characteristics that are associated with
higher testing rates. Our findings point to a number of key community determinants of
people’s willingness to volunteer. Convenience and social capital were important factors.
Beyond that, socioeconomic status and religiosity were also both positively related to greater

testing.
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1. Introduction

During the Covid-19 pandemic, people are asked to take action to protect themselves and
others from infection. Wearing masks, for instance, can provide protection to the wearers, as
well as reduce outward transmission by infected individuals, therefore providing protection
for others (Asadi et al., 2020; Prather et al., 2020). The same is true regarding vaccination,
as the benefits to individuals are combined with benefits to others through community (herd)
immunity. Despite the dramatic consequences of Covid-19, however, it cannot be taken for

granted that people are keen to undertake these beneficial actions.!

In this paper, we examine the community characteristics that are associated with higher
testing rates in a voluntary mass testing scheme implemented in the Italian region of South-
Tyrol between November 18t and 25t%, 2020, where 361,781 out of 500,607 (72.3 percent)
eligible residents were administered a Covid-19 rapid antigen test. 3,615 tested positive.
Testing delivers great benefits to others, in particular for the population of asymptomatic
that we consider here. Therefore, we can consider participation to testing akin to voluntary
contributions to a public good, and we examine the relationship between testing rates and
characteristics that have been identified in the literature as relevant for contributions to
public goods, like gender and education, as well as a proxy for religiosity and other relevant

variables like age, household size, employment, and past prevalence of the infection.

The willingness to contribute to such public goods is also related to social factors (Ostrom,
2009; Putnam, 2001). Hence, we also examine the relationship between testing rates and
political participation, a measure of public good contribution that has been used as a proxy
for social capital (Putnam, 1993; Guiso et al., 2004). We also look at vaccinations refusal
rates, 1.e., the share of children within a village that have not undertaken compulsory
vaccinations. This captures the willingness to contribute to a health-related public good, as
well as local distrust of medicine.? Previous work has found that parochialism, ie., a
preference for favoring the members of one’s ethnic, racial or language group, is an important
factor behind altruistic behavior (Bernhard et al., 2006). From this point of view, an

interesting feature of South-Tyrol is the presence of different linguistic groups: German

1 See on mask-wearing: https:/news.gallup.com/poll/315590/americans-face-mask-usage-varies-
greatly-demographics.aspx and on vaccination: https:/news.gallup.com/poll/325208/americans-

willing-Covid-vaccine.aspx
2 See Kreidl and Morosetti (2003) for the importance of the issue of non-vaccination in South Tyrol.
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(around 69% of the population), Italian (around 26%), and Ladin (around 5%),3 with a
conflictual relationship solved by granting special autonomy to the territory in the early
1970s (Niezing, 2017). For this reason, we explore the role of linguistic diversity, as well as

the other factors mentioned above.

There have been several investigations about the social determinants of behavior in the
pandemic, usually focusing on social distancing (Bargain and Aminjonov, 2020; Barrios et
al., 2021; Brodeur et al., 2020; Ding et al., 2020; Durante et al., 2021; Jay et al., 2020;
Kapitany-Fovény and Sulyok, 2020). More generally, we contribute to a growing literature
that identifies community characteristics correlated with various aspects of COVID.* Borjas
(2020) and Almagro and Orane-Hutchinson (2021), for instance, uses data from 177 ZIP codes
in NYC to identify the demographic characteristics that correlate with COVID-19 testing and
infections across neighborhoods, while Desmet and Wacziarg (2020) analyze the correlates of
variation in disease severity across US counties, Ginsburgh et al. (2021) across French
continental departments, and Verwimp (2020) across Belgian municipalities. To the best of
our knowledge, this is the first paper looking at voluntary participation in a mass test

program.

The economics benefits of screening tests can be very large (Atkeson et al., 2020) and
population-scale testing has been proposed as an effective measure to control the pandemic
(Taipale et al., 2020) and has already been implemented in several contexts, for instance in
the Chinese regions of Wuhan and Qingdao and in Slovakia (Holt, 2020). Slovakia, in
particular, tested over 3.6 million people — out of a population of almost 5.5 million —and,
similarly to South-Tyrol, found that around 1% of them were positive.5 Differently from the
case studied here, however, non-participants were required to quarantine for ten days, thus
providing a strong incentive to participate. While similar incentives could be used also for
vaccination, they may prove controversial, and it is therefore of great interest to study a

context where participation was fully voluntary.

3 Notice that everyone is classified within these three linguistic groups, despite the growing presence
of migrants who do not necessarily belong to neither and of bilingual people.

4 We also contribute to the broader economics literature that examines the correlation between
community characteristics and important economic and social outcomes. A prominent example is
Chetty at al. (2018).

5 https://www.nature.com/articles/d41587-020-00021-z
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2. The Mass Test in South Tyrol

The population of South Tyrol was invited to take part in a mass screening using antigen
rapid tests, involving a nasal and throat swab. To enable this, authorities set up around 300
testing centers, with each municipality having at least one, where professional health care
workers carried out the tests, with the support of volunteers from the civil protection agency,
the voluntary fire services and other organizations for handling the logistics and the
administration. All residents were invited to participate, with the exception of children below
the age of five, people with Covid-19 symptoms, those on sick leave, those who had tested
positive and isolated in the last three months, and those who had recently tested positive or
were in quarantine or self-isolating. People with a prior appointment for a PCR test, those

regularly tested for work reasons, and individuals in social care were also not tested.

Testing centers generally operated from 8am till 6pm from Friday, 20 November to Sunday,
22 November. During this period, people could show up at any of the centers throughout
South Tyrol. In some municipalities, it was possible to register online and some published
suggested centers and time slots based on the address of residence. It was also possible to be
tested in some pharmacies and at some GPs in the period 18 to 25 November. People only
needed a valid ID and a European Health Insurance card. They filled in a form with an email
address, where they would receive, generally within a day, an encrypted file with the
outcome, and a mobile number, where they would receive an SMS with the code to open the
file. In case of a negative result, people were advised to continue following prevention
measures like social distancing and mask wearing. In case of a positive result, people had to

1solate for 10 days if asymptomatic and contact their doctor if they developed symptoms.

Participation in the mass testing was voluntary and encouraged by a massive communication
campaign, providing information (with material available also in Albanian, Arabic, English,
French and Urdu, as well as in simple language for kids), as well as endorsements by public
figures. The headline of the campaign was “Together against coronavirus”, using appeals like
“Let’s break the infection wave together and pave the way towards a gradual return to

normality!”, thus underlining the importance of common action.



3. Data and Methodology

Data about testing and child immunization rates come from the Health Authority,® while
data about municipality characteristics come from the Provincial Statistical Office, ASTAT,”

the National Statistical Office, ISTAT,® or the Department of Internal Affairs.?

Tested individuals are matched by the authorities to their municipality of residence based on
their tax identification number and the total number of residents in each municipality is
measured using official registration data.l® We define the population eligible for testing as
all residents of a municipality age five or higher that are not currently in quarantine either
because they have recently tested positive for Covid-19 or have been in close contact with
someone that has. The testing rate is then measured as the number of residents of a
municipality who volunteered to be tested between November 18th and 25t divided by the
population eligible for testing in that municipality. The past Covid positive rate is similarly
calculated as the number of residents in a municipality who previously tested positive but

are not currently positive divided by the total number of residents.

Age, gender, employment, immigration status and household size are measured in
administrative data and made available at the municipality level. We can also calculate the
standard deviation of age within a municipality using the available data. The proportion of
individuals with secondary education and higher, and the proportion speaking the three
official languages of the region are measured using the 2011 Census. We measure, as a proxy
for religiosity, the proportion of religious weddings over total weddings celebrated in a given
municipality between 1995 and 2019. Vaccination refusal rates refers to the vaccination
status regarding the nine compulsory vaccines as of 2019 for the cohorts born 2013-2017.

Following Putnam (1993) and Guiso et al. (2004), we use as a proxy for social capital the

6 https://coronatest.asdaa.it/it/muni (Italian) or https://coronatest.asdaa.it/de/muni (German)

7 https://astat.provincia.bz.it/it/banche-dati-comunali.asp

8 http://asc.istat.it/ASC/

9 https://dait.interno.gov.it/elezioni/

10 In Italy, all individuals are legally required to register in their municipality of residency and local
services, such as education and health care, are only available to those that are registered. 12,971
tested individuals could not be matched to their municipality and are excluded from our analysis (the
forms used to indicate personal information could be filled out by hand likely leading to some matching
errors). For example, one of the authors of this paper did not receive the code to open his file because
his telephone number was illegible. We have no reason to suspect that poor handwriting is correlated
with municipality characteristics.



average turnout in the European parliament elections of 2019 and the constitutional

referendum of 2020, two recent elections that are unrelated to local politics and government.

In our analysis, we run an OLS regression model of the form:

where Y, is the testing rate in municipality j, X; is a vector of municipality characteristics and
gj1s a mean zero error term. In all our models, we calculate robust standard errors that allow
for heteroscedasticity. Since the outcome variable is a rate bounded between zero and one,
our estimated [ coefficients can be interpreted as the percentage point impact on the testing

rate of a one-unit difference in the corresponding covariate.

We estimate two specifications. In the first, we include our standard control variables for the
characteristics of individuals living in each municipality as well as some information about
the municipalities. In the second, we also control for two variables capturing contributions to
public goods, namely the vaccination refusal rate and the average share of the eligible
population who voted in the 2019 European election and the 2020 constitutional referendum

on the number of members of parliament.!!

We also estimate three versions of each specification. In the first one, each municipality is
given equal weight and hence given an equal importance in estimating the relationship
between X and Y. In the second one, the model is estimated using weighted-GLS and the
importance of each municipality is determined by its registered population. Here, more
populated municipalities are more important in determining the relationship between X and
Y. The final specification is similar to the second one, but we drop the five municipalities with

population above 15,000, thus focusing on a more homogeneous sample.
4. Results

Figure 1 shows the variation in testing rates across the 116 municipalities of the South Tyrol,
while Table 1 shows the distribution across the municipalities. Testing rates varied between
54.2 and 85.9% with the interquartile range 67.5 to 74.5%. Around 71% of eligible individuals

volunteered to be tested in the median municipality.’? While we are interested in how

11 https://en.wikipedia.org/wiki/2020 Italian constitutional referendum
12 These figures are all lower bounds of the true rate because of the small number of people who were
tested and could not be matched to their municipality of residence.
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community characteristics relate to testing rates and hence have the municipality as unit of
observation, there is a large variation in the population of different municipalities (from 200
in the smallest to 108,606 in the largest), hence we also examine how testing rates vary when
we weight municipalities by their population. While the most populated municipalities have
relatively low testing rates, our weighted estimates look fairly similar with a median testing
rate of 68.9% and an interquartile range of 67.0 to 72.2%. We also present weighted estimates
where we drop five municipalities that have a population greater than 15,000.13 The weighted
distribution of test rates is nearly identical in this sample to the unweighted distribution

across all municipalities.

Table 2 presents the mean and standard deviation for all municipality characteristics that
we consider in our analysis. On average, municipalities have 4,630 residents and the average
population density is 125 inhabitants per KMs”2. On average, there were three testing
centers per municipality, and previously 1.2 percent of population had tested positive for
Covid-19. On average, residents are aged 42, gender balanced, living in a household with 2.5
members. 53% of residents are employed, 41% have secondary education or higher, 6.8% are
immigrants, and 83.7% speak German, 9.5% speak Italian and 6.9% speak Ladin as their
principal language. On average, 48% of weddings performed recently in each municipality
were religious ceremonies, 21% of children did not have the full set of mandatory vaccines
and 69% of the eligible population voted, on average, in the European election in 2019 and
the constitutional referendum in 2020. We also examine the importance of age heterogeneity;

the standard deviation of age within communities is 23.5 on average.

Weighting for population size, the average municipality is much larger with 30,230 residents,
a density of 657 inhabitants per KMs”2, with fifteen testing centers. Perhaps surprisingly,
most other characteristics of the residents are fairly similar. The main exceptions are that
residents of larger areas are more educated, more likely to be immigrants, and more likely to
be Italian speakers. In these areas, weddings are less likely to be religious. When the larger
municipalities are dropped, the characteristics of the weighted sample are nearly identical to

those of the unweighted sample in all dimensions.

13 This drops the four ‘cities’ of the South Tyrol, i.e. Bolzano-Bozen, Merano-Meran, Brixen-Bressanone
and Bruneck-Brunico, and what can be considered the largest suburb of Bolzano, Laives-Leifers.
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Table 3 presents our main results. We will focus our discussion on the characteristics of
municipalities that are associated with the community testing rate at a minimum 10 percent
significance threshold, but also mention some other interesting relationships. We first
discuss the results treating all municipalities with equal weighting. Controlling for
population density and the number of testing centers, testing rates are lower in more
populated municipalities, but the effect size is fairly small with an additional 1,000 people
associated with 0.5-0.7 percentage point (pp) lower testing rates. On the other hand, having
more testing centers is correlated with higher testing rates, with each additional center

associated with 0.6-0.8 pp higher testing rates.

Testing rates are higher in municipalities with an older population, less age variation, more
women, larger households and a more educated population. Testing rates are also higher in
municipalities with a higher proportion of religious weddings, with communities with a 10
pp higher proportion of religious weddings having 0.7-1.1 pp higher testing rate. Finally,
municipalities with a larger share of individuals speaking the two minority languages in the

region (Italian and Ladin) have higher testing rates.

Turning to our second specification, we see that social capital measured as the vaccination
refusal rate (which also is related to skepticism about medicine) and the share voting in non-
local elections in 2019/20 are both strongly predictive of testing rates in a municipality, with
the r-squared of our model increasing by 13%, from 0.50 to 0.57. Political participation has a
particularly strong relationship, with communities with a 10 pp higher vote share having a
3.1 pp higher testing rate. Interestingly, adding these control variables does not
substantively change the estimated relationship between other community characteristics
and testing rates indicating that they are capturing something that is unrelated to the

sociodemographics of a particular community.

Our main results are similar if we weight each municipality by its population. In the first
specification, the only substantive differences we find are for the population variables. Now,
both the negative relationship between population and testing rates and the positive
relationship between number of testing centers and testing rates are both about half their
size as in the unweighted estimates. Our additional controls for social capital have an even
stronger explanatory power when larger municipalities are given more weight, especially

political participation with communities with a 10 pp higher vote share having a 4.4 pp
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higher testing rate. On the other hand, now some demographic characteristics, e.g. age and
household size, are no longer significantly related to testing rates, while others, e.g. share

female, have a weaker relationship.

Our main results are qualitatively unaffected if we exclude the larger municipalities.
However, now neither population nor number of testing centers is statistically significantly
associated with testing rates, but population density has a positive association with
municipalities with an additional 100 people per KMs”2 having 1.4-1.8 pp higher testing
rates. We also find that the vaccination refusal rate has a stronger negative relationship with

test rates once the largest municipalities are dropped from our analysis.

5. Discussion

Our findings point to a number of key community determinants of people’s willingness to

volunteer for the Covid mass testing program in the South Tyrol.

First, it is clear that convenience was an important factor; after controlling for population
and population density, individuals were more likely to get tested in communities where

there were more centers.

Second, communities where the population is older, more educated and living in larger
households had higher testing rates, consistent with a positive relationship between
socioeconomic status and willingness to contribute to public goods. The finding on age could
also be related to the increased risk of hospitalization or deaths associated with age.!4
Similarly, the finding for household size could occur because large households have increased

social contacts and hence are at higher risk.15

Third, we find higher testing rates in communities with a higher female share, consistent
with a vast literature showing gender differences in preferences, including altruism (Croson

and Gneezy, 2009; Falk and Hermle, 2018).

Fourth, we find that more religious communities — proxied by share of religious weddings —

have higher testing rates consistent with the literature showing religious rituals being

14 https://[www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.html
15 Supporting this, we also find higher testing rates in communities with more employed people, but
this is not usually statistically significant.




associated with higher degrees of cooperation (Ruffle and Sosis, 2007) and, more generally,

showing the link between religiosity and civic responsibility (Monsma, 2007).

Fifth, we find a strong relationship between social capital, proxied by political participation,
and testing. As participation to testing is akin to a contribution to a public good, this is in
line with what emerges from a large literature (Putnam, 2000; Guiso et al., 2011). The
negative relationship between the vaccination refusal rate and testing could also reflect

negative attitudes about medicine, possibly fueled by misinformation (Carrieri et al., 2019).

Finally, we find higher testing rates in municipalities with a higher share of speakers of
Italian and Ladin. The minority populations might have preferences more aligned with the
rest of Italy or have worried about negative spillovers from potential lower testing rates

among the German-speaking majority.

Interesting, we found an insignificant relationship between the past Covid positive rates in
a community and the current testing rates. One could have expected a positive effect of higher
previous contagion, as an increased likelihood of knowing people who have had Covid could
make the risks loom larger in people’s minds. On the contrary, the insignificant coefficient is

consistently negative.

While we focus on a mass testing campaign, we suspect that similar patterns would reveal
themselves for vaccination uptake. Hence, these results can be useful for helping guide
policies designed to increase vaccine uptake, for example, by making it more convenient,
encouraging people to think about the importance of protecting other people and focusing

extra resources on lower socioeconomic status communities.

However, an important limitation of our study is that we can only measure the role of
community characteristics and it is possible that this hides important heterogeneity across
individuals. Beyond this, because individuals typically sort into communities with people
with similar characteristics, the correlation between community characteristics and the
measured outcome might be stronger at the community than individual level. Furthermore,
we can only measure a subset of community characteristics that are related to testing rates
and hence we might have not accounted for important unobservable characteristics that could

bias the relationships that we currently estimate.
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This notwithstanding, our results can be helpful in identifying communities particularly at
risk of not adhering to voluntary programs to fight the pandemic, in our case mass tests, but

In prospect also vaccination campaigns.
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Table 1: Testing Rates Across Municipalities

Weighted by Population -

Unweighted Weighted b.y Total Dropping Municipalities

Population >15K Population
Mean 0.711 0.697 0.711
Standard Deviation 0.059 0.045 0.051
Ist Percentile 0.552 0.621 0.576
Sth Percentile 0.621 0.637 0.633
10th Percentile 0.638 0.651 0.638
25th Percentile 0.675 0.670 0.677
50th Percentile 0.712 0.689 0.715
75th Percentile 0.745 0.722 0.745
90th Percentile 0.782 0.757 0.775
95th Percentile 0.816 0.781 0.793
99th Percentile 0.847 0.826 0.840
Municipalities 116 116 111

Testing rates are the share population excluding those currently positive or in quarantine.



Table 2: Summary of Municipality Characteristics

Weighted by Population -
Unweighted Weighted by Population = Dropping Municipalities

>15K

Population/1000 4.63 30.23 4.72
(10.9) (41.1) 3.4)

Population Density 0.125 0.657 0.106
(1000 per KM"2) (0.254) (0.825) (0.097)

Number of Testing Centers 3.0 15.1 2.7

(5.3) (21.5) (1.0)

Past COVID Positive Rate 0.012 0.013 0.011
(0.009) (0.0006) (0.007)

Mean Age 41.6 42.5 41.5
(1.3) (1.6) (1.1)

Standard Deviation Age 23.5 23.7 23.5
(0.4) 0.4) (0.4)

Share Female 0.495 0.505 0.498
(0.015) (0.012) (0.010)

Mean Household Size 2.46 2.34 2.44
(0.16) (0.18) (0.14)

Employment Rate 0.533 0.536 0.539
(0.055) (0.040) (0.049)

Share Higher Education 0.407 0.440 0.412
(0.058) (0.054) (0.051)

Share Immigrant 0.068 0.097 0.071
(0.041) (0.045) (0.033)

Share Religious Weddings 0.480 0.404 0.474
(0.135) (0.128) (0.112)

Share Speaking German 0.837 0.680 0.854
(0.265) (0.315) (0.239)

Share Speaking Italian 0.094 0.277 0.082
(0.149) (0.292) (0.113)

Share Speaking Ladin 0.069 0.042 0.064
(0.233) (0.175) (0.221)

Vaccination Refusal Rate 0.209 0.189 0.214
(0.075) (0.062) (0.066)

Share Voting 2019/2020 0.692 0.663 0.683
Non-Local Elections (0.047) (0.045) (0.045)

Municipalities 116 116 111

Standard deviations in parentheses. Share variables are as a proportion of the total or adult population in a municipality.



Table 3: Community Characteristics and COVID-19 Testing Rates

Weighted by Population -
Unweighted Weighted by Population | Dropping Municipalities
>15K Population
Population/1000 -0.00652*** -0.00493** 1-0.00304*** -0.00232***] -0.00227  -0.00171
(0.00230)  (0.00191) [ (0.00104) (0.000863) [ (0.00210) (0.00164)
Population Density 0.0676 0.0476 -0.0256 -0.0118 0.179** 0.135%
(1000 per KM"2) (0.0505) (0.0430) (0.0163) (0.0148) (0.0783) (0.0688)

Number of Testing Centers  0.00781%*  0.00599** | 0.00434*** 0.00302** [ 0.00529  0.00859*
(0.00351)  (0.00283) | (0.00158)  (0.00133) | (0.00581)  (0.00503)

Past COVID Positive Rate  -0.940 -0.907 -0.533 -0.758 -0.508 -0.746
(0.684) (0.652) (0.585) (0.573) (0.524) (0.557)
Mean Age 0.0163**  0.0141%* | 0.0154**  0.00881 | 0.0219%**  0.0152%*

(0.00635)  (0.00677) | (0.00679)  (0.00683) | (0.00684)  (0.00647)
Standard Deviation Age  -0.0331**  -0.0350%* | -0.0169  -0.0122 | -0.0222*  -0.0186
(0.0144)  (0.0151) | (0.0139)  (0.0127) | (0.0132)  (0.0121)

Share Female 1.262%%%  1221%%*% | [344%%x  0973%% | 0.961* 0.681
(0.400) (0.435) (0.507) (0.481) (0.489) (0.438)

Mean Household Size 0.178***  0.142%* | 0.122% 00113 | 0221%*  0.115
(0.0598)  (0.0710) | (0.0649)  (0.0710) | (0.0699)  (0.0703)

Employment Rate 0.131 0.0632 0.158* 0.0512 0.178* 0.0634

(0.0997) (0.0985) (0.0941) (0.0933) (0.0930) (0.0965)
Share Higher Education 0.373%%*  0.351*** | (0.374%*%*  (.310*** 0.274%* 0.260***
(0.103) (0.0901) (0.0964) (0.0808) (0.105) (0.0841)
Share Immigrant 0.125 0.0321 0.0478 -0.0982 0.220 0.0188
(0.180) (0.195) (0.158) (0.182) (0.177) (0.188)
Share Religious Weddings ~ 0.107***  0.0657** | 0.122***  (0.0853** | 0.114***  (0.0821%%*
(0.0355) (0.0330) (0.0386) (0.0326) (0.0379) (0.0324)

Share Speaking Italian 0.100** 0.0865** | 0.0878***  (.0680*** 0.0619 0.0512
(0.0438) (0.0420) (0.0225) (0.0208) (0.0562) (0.0542)
Share Speaking Ladin 0.0660***  0.0736*** | 0.0633*** 0.0703*** | 0.0619*** (0.0683***
(0.0190) (0.0186) (0.0203) (0.0183) (0.0209) (0.0195)
Vaccination Refusal Rate -0.103* -0.0799 -0.118%*
(0.0587) (0.0539) (0.0504)
Share Voting 2019/2020 0.310%** 0.442%** 0.386%**
Non-Local Elections (0.0883) (0.0897) (0.0814)
R-squared 0.503 0.570 0.547 0.656 0.505 0.618
Municipalities 116 116 116 116 111 111

Note: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Share variables are as a
proportion of the total or adult population in a municipality.



