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A B S T R A C T   

Corruption is considered in the literature as an activity with several externalities and spillover effects. Adding to 
the recent research on the corruption-COVID-19 nexus, we study the impact of corruption on coronavirus cases. 
High perceived levels of corruption have been proven to lead to lower institutional trust, and hence possibly to 
lower levels of citizen compliance with non-pharmaceutical interventions (NPIs), such as lockdowns, imposed by 
the authorities during the first wave of the pandemic to reduce the spread of coronavirus. Applying quantitative 
analysis with the use of hybrid models, we find that in countries with higher levels of perceived corruption, 
across alternative corruption measures, more COVID-19 cases are observed, ceteris paribus. This suggests that 
corruption has a detrimental effect on the spread of COVID-19, and that countries experiencing higher levels of 
corruption should pay extra attention when implementing NPIs.   

1. Introduction 

The biggest disease is corruption, the greatest cure is transparency. - Bono 
(2013) 

Corruption is a frequently occurring activity worldwide that un-
dermines governmental institutional capacity. It is well known that 
corruption, being by definition a rent-seeking activity (Aidt, 2016; 
Rose-Ackerman, 1999, 2008), with or without the involvement of the 
government (Goel et al., 2015), entails a number of economic costs 
being incurred by the community that usually exceed the benefits 
enjoyed by bribe-takers and bribe-givers. A strand of the literature has 
suggested that there are also other, less evident, costs that a society with 
high levels of corruption has to sustain. One such cost consists in the fact 
that highly corrupt societies experience lower levels of trust in in-
stitutions (Kubbe, 2014; Richey, 2010; Uslaner, 2013). It is an estab-
lished finding that the levels of compliance with a policy are also 

influenced by the level of trust in the underlying institutions enforcing it 
(Norris, 1999, 2011). 

In this rationale, corruption, directly influencing governance, can 
trigger a mechanism of distrust in institutions, potentially able to reduce 
compliance with government measures. Indeed, from an individual 
perspective, citizens who are worried about corruption may tend to 
reduce the value of perceived benefits associated with government 
choices. The existence of such a relation has been pointed out by several 
studies (e.g. Marien and Hooghe, 2011; Torgler et al., 2007). This 
mechanism, among others, can also play a major role in the effectiveness 
of government policies put in place to prevent the spread of COVID-19 
contagion. 

It has already been suggested that governance quality and the quality 
of institutions (see La Porta et al., 1999) impact the population’s respect 
for social distancing policies, and through it influence the spread of 
COVID-19 (Alfano and Ercolano, 2021, 2022), and so it does work ethics 

Abbreviations: NPI, Non-pharmaceutical intervention; CPI, Corruption Perceptions Index; ISSP, International Social Survey Program; OxCGRT, Oxford COVID-19 
Government Response Tracker; DAG, Directed acyclic graph. 
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(Alfano, 2021) and social capital (Alfano, 2022). In this respect, the 
impact of corruption on a policy with a massive scale of implementation, 
such as social distancing measures set in place to combat COVID-19, 
could be very important, impacting both governance quality and trust 
in institutions (another determinant of lockdown efficiency, according 
to Bargain and Aminjonov, 2020). Along similar lines, it was recently 
argued by Goel et al. (2021) that the scale and speed of vaccinations 
pose some unique challenges with respect to corruption, where cor-
ruption and the scale of vaccination are positively related, but the 
speed-corruption relation could go either way. As a result, the overall 
effect of corruption on the COVID-19 trend is unclear, and remains an 
empirical question whose answer is likely to emerge over time 
(contingent on the ability to adequately capture the true level of cor-
ruption). Another study, without taking into account the temporal 
dimension of the pandemic, concluded that, during the first wave, cor-
ruption added to the number of COVID fatalities (Farzanegan, 2021). 
More analysis seems to be needed, given the reduced external validity of 
these preliminary results that do not take the temporal dimension into 
account. Our focus on the effects of corruption on COVID-19 cases can be 
seen as complementary to these studies that consider other, related di-
mensions. This issue gains added importance with the emergence of 
recent variants of coronavirus. 

For all the above reasons, the recent COVID-19 crisis could represent 
an interesting case study that might yield insights into this spillover 
mechanism which from widespread corruption leads to a detrimental 
outcome for society, outweighing the cost of corruption itself. Further, 
the spread of the pandemic has driven national governments to adopt 
different containment measures, also called non-pharmaceutical inter-
vention (NPI) policies (Alfano and Ercolano, 2020; Goel and Haruna, 
2021). In the absence of an effective cure for COVID-19, and of a vaccine 
that prevents contagion (which was not available up to the end of 2020, 
hence, throughout the first wave of the pandemic, usually considered to 
last from January to August 2020), the early strategy adopted by almost 
all governments worldwide relied on imposing social distancing and 
lockdowns, and other such NPIs, that aimed to reduce the probability of 
contagion within the population. 

In spirit, this is a similar strategy to what was done by the Republic of 
Venice during the Middle Ages, when the first public authorities with the 
specific mandate to combat an epidemic were instituted (Alfano and 
Sgobbi, 2021). Also for this reason, as already pointed out by Lau et al. 
(2020), confinement policies like lockdowns are binding measures that 
people are unaccustomed to. 

But even if there are some similarities with how the various public 
authorities over time chose to tackle health crises (Alfano et al., 2022), it 
is also important to recognize that there are reasons to believe that the 
recent crisis is unique, and that it has unfolded differently in different 
parts of the world. Indeed, the COVID-19 pandemic marks the first time 
in the history of mankind that a worldwide pandemic has hit an 
information-intensive, globally interconnected society. Information now 
travels faster than it ever did before, and new problems such as the 
believability of fake news and conspiracy theories deeply affect citizen 
behavior. If the public mistrusts the authorities, it has a great incentive 
not to behave as suggested by the authorities themselves. This would 
undermine the intent and effectiveness of any preventive measures. 

The link between trust and regulatory compliance has been recently 
addressed elsewhere. Bargain and Aminjonov (2020), examining the 
case of COVID-19, suggest that trust affects individual compliance. 
Alfano and Ercolano (2022), by means of a cross-country analysis, 
further expand this strand, suggesting that the effectiveness of lockdown 
measures may depend on how citizens perceive the capacity of the 
government to set up and implement sound policies. In their study, the 
authors “shed some light on hidden benefits related to better institu-
tional environments, which are able to affect citizens’ compliance 
positively even in the presence of very restrictive policies”. This also 
appears to be confirmed at the local level for Italian provinces, where 
both social capital and institutional quality can be considered factors 

able to influence the efficacy of lockdowns (Alfano, 2022; Alfano and 
Ercolano, 2020b, 2021). In particular, as suggested by the latter, insti-
tutional quality may boost individual compliance, since political trust 
can further the legitimacy and hence effectiveness of government ac-
tions (Letki, 2006; Marien and Hooghe, 2011). The centrality of trust is 
also confirmed when looking at the positive effect of social capital on the 
effectiveness of lockdown measures. Indeed, following the definition of 
Putnam (1995) this concept includes features correlated with social 
trust, which is then able to facilitate coordination and cooperation 
among individuals. In this rationale, Alfano (2022) and Alfano and 
Ercolano (2020b) suggest that social capital, fostering trust and coop-
eration amongst citizens, represents a push or an enabling factor for 
citizen compliance, making the necessity and appropriateness of lock-
down more acceptable, both in the case of Italy and in a broader 
cross-country context. 

In this perspective, it thus seems legitimate to imagine societies with 
higher levels of perceived corruption incurring a higher cost from the 
COVID-19 crisis, due to greater mistrust in the authorities and lower 
compliance with implemented NPIs (incidentally, corruption might also 
impact the recording of COVID cases: other things being equal, officials 
in more corrupt jurisdictions would be more likely to misreport cases to 
their advantage. Nonetheless, in this case, it is harder to detect the 
overall direction such misreporting will take). After all, NPIs are policy 
instruments which are very hard to enforce without the population 
concerned voluntarily complying. By their very nature, it is hard, 
especially in Western countries and in societies which enjoy greater 
respect for civil liberties and democracy, to implement NPIs with the use 
of force. 

The aim of the present paper is to contribute to the extant literature 
empirically investigating the role of perceived corruption on the spread 
of the pandemic. Our results suggest that perceived corruption plays an 
important role in the trend of COVID-19 cases, leading to a considerable 
increase in the number of new cases. The corruption perceived in poli-
ticians is even more detrimental, in this relationship, than that attrib-
uted to public officials. Intuitively, political corruption may be more 
related to grand corruption, while corruption associated with public 
officials might be more of a petty nature. This result is also robust to a 
different, cross-national measure of corruption (i.e., the CPI from 
Transparency International). 

The rest of the paper is organized as follows: the next section is 
devoted to introducing the tested hypothesis and describes the mecha-
nisms that link corruption, mistrust and NPI; in Section 3 data and 
methodology adopted in the analysis are presented; Section 4 reports the 
main estimation results; the last section is devoted to conclusions. 

2. Corruption, mistrust and NPIs 

On the basis of the above reasoning, the aim of the present research is 
to provide empirical support by testing the following hypothesis: 

H1. Greater perceived corruption, generating mistrust, negatively 
impacts the effectiveness of NPIs, ceteris paribus. 

We aim to test this hypothesis by means of an empirical analysis on a 
cross-country panel dataset built using International Social Survey 
Program (ISSP) data about perceived corruption (gathered in 2016, and 
thus before the COVID-19 crisis, to avoid any look-behind effect or 
circular effect), the Corruption Perceptions Index (CPI) from Trans-
parency International (https://www.transparency.org/en/) as an alter-
native operationalization of corruption, and data about the evolution of 
the pandemic from the Oxford COVID-19 Government Response Tracker 
(OxCGRT, from Hale et al., 2020, with data about COVID-19 cases and a 
stringency index summarizing on a daily basis NPIs in place in each 
country). More details on data and empirical strategy are given below. 
From a theoretical perspective, testing this hypothesis contributes to the 
recent literature focusing on understanding the impact of trust on the 
effectiveness of NPIs, which markedly restrict individual freedom. 
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Another dimension of trust may be related to the willingness of the 
public to share their vaccination status when vaccine passports are 
instituted (Goel and Jones, 2022). 

It is worth noting that corruption is a multifaceted phenomenon, able 
to impact upon different aspects of society. There are therefore other 
plausible channels that may affect the relationship between COVID-19 
spread and corruption, such as the misallocation of public funds and 
the impact that public corruption has on the efficiency of the public 
transport system (believed to play a major role in the spread of the 
virus). Therefore, it is important to warn the reader already at this point 
that identification of a specific causal mechanism has to be treated with 
caution. Fig. 1 shows, through the use of a directed acyclic graph (DAG), 
the different sources of effects on the new daily cases of COVID-19 (our 
dependent variable): other than unobserved factors, mainly the stage of 
the pandemic so far, e.g. the total amount of cases experienced, and the 
stringency measures adopted. We expect compliance with such strin-
gency measures to have an impact on our dependent variable. 

While this is not the first paper in the nascent literature on the link 
between corruption and COVID-19, it is the first to examine the link 
between corruption and the COVID-19 cases coming to light. Other re-
searchers have focused on corruption-vaccination links (Goel and 
Nelson, 2021; Goel et al., 2021) and corruption-coronavirus fatalities 
(Farzanegan, 2021). Given the multidimensional nature of corruption, 
with numerous causes and effects, effective policies to combat the 
pandemic require an understanding of the impacts of corruption on 
different aspects and stages of the pandemic (such as NPIs, vaccinations, 
fatalities and reporting). 

3. Data and methodology 

The related literature has already suggested the importance of using 
fixed-effects estimation to determine the impact of dependent variables 
on the trend in COVID-19 cases (Alfano and Ercolano, 2020a). Indeed, 
the usual argument is that this family of models has a crucial advantage 

when modeling a new phenomenon. By implicitly controlling for all the 
time-invariant variables, the results have a fundamental advantage 
when modeling a phenomenon on which the influences of the de-
terminants are not entirely clear from a theoretical perspective. At the 
same time, this advantage is the main drawback of such an approach: the 
impossibility of including in the estimation variables that do not vary 
over the time frame analyzed. The solution that some have adopted to 
overcome this limitation is to split the sample into quantiles, according 
to the values of the time-invariant variable (Alfano and Ercolano, 2020b, 
2021 and 2022). This empirical strategy relies on the opportunity to 
compare coefficients estimated in different samples, hence potentially 
affected by different biases. Therefore, results should be taken with 
caution. A more sophisticated strategy recently proposed in this field to 
overcome this limitation (Alfano, 2021, 2022) is the use of a hybrid 
model (Allison, 2009; Schunck, 2013; Wooldridge, 2005, 2010). 

As already suggested by Schunck (2013), this empirical strategy al-
lows the inclusion in the regression of random slopes, letting the effects 
of time-invariant variables vary between clusters and thus be estimated. 
In other words, this enables us to estimate the impact of an independent 
time-invariant variable on a dependent variable, in the context of a 
fixed-effect estimation. Hence, we may have the advantage of a 
fixed-effects model, in terms of controlling for observed and unobserved 
time-invariant characteristics, and at the same time be able to test the 
impact on this relationship of a time-invariant variable (as is typically 
the case with the perception of corruption, being offered as yearly values 
in most datasets). 

In more formal terms, following the previous empirical literature on 
the topic (Alfano and Ercolano, 2020, 2021 and 2022; Alfano, 2021, 
2022) we estimate this equation: 

Δict =α+ β1(ict− 1 − ic)+ β2 ic + β3(Strct− 28 − Strc)+ β4Strc + β5Corrc + β6Tt

+ ε
(1)  

where:  

- Δict are the new daily COVID-19 cases (labeled NEWCases) on day t in 
country c;  

- ict− 1 (labeled TOTCases) is the total number of cases in country c on 
day t-1, to take into account the exponential nature of the pandemic. 
Please note that, as is usual in hybrid models, this variable is 
decomposed into its within-country part (i.e. the difference from the 
country mean of each observation: ict− 1 − ic) and a between country 
part (i.e. each country mean, ic);  

- Strct− 28 (labeled STRINGENCY) is the set of stringency measures set 
up on a number of days sufficient for NPIs to have an effect (28 days, 
more details on this choice below). Also, this variable is decomposed 
into its within-country part (i.e. the difference from the country mean 
of each observation: Strct− 28 − Strc) and a between country part (i.e. 
each country mean, Strc);  

- Corrc (labeled PolCORR and PubCORR) is a measure of the perceived 
corruption of the government in country c;  

- T, a matrix of time dummies to include time (monthly) fixed effects, 
and thus to take into account the variability due to time elapsing;  

- ε, as usual, is the error term. 

Following the literature that models the spread of COVID-19 in this 
way (Alfano and Ercolano, 2021, 2022; Alfano, 2022), it is thereby 
possible to measure the impact of corruption perceptions on pandemic 
evolution in β5, and thus, in general, the cost incurred, in terms of the 
extra number of cases, by countries where the public sector is perceived 
as more corrupt, as highlighted in the DAG. 

In order to empirically build this dataset, the following are required: 
the daily number of COVID-19 cases in a sample of countries; daily data 
on the stringency of NPIs; and a comparable measure of cross-national 

Fig. 1. Directed acyclic graph.  
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operationalization of corruption. Data for the first two variables are 
gathered from the Oxford COVID-19 Government Response Tracker 
dataset (henceforth OxCGRT, Hale et al., 2020a; https://www.bsg.ox. 
ac.uk/research/research-projects/covid-19-government-response-trac 
ker). It is a dataset (we used the latest version available at the time of 
writing, namely the edition of March 26, 2021) compiled from publicly 
available information by a cross-disciplinary Oxford University team 
(Hale et al., 2020b). It offers a country-by-country daily estimate of 
COVID-19 cases, enabling us to study the impact of corruption as the 
virus spread across the nations concerned. 

We decided to focus on the first wave of the pandemic, i.e. from 
January 1, 2020 to August 31, 2020, for three main reasons. First, in this 
way we can rely on a more homogeneous sample, in which no country 
knew much about the structural characteristics of the emergency, and 
had to learn it the hard way, by trial and error. We thereby avoid biased 
estimates due to very different approaches that lead to a higher variance 
of the spread of COVID-19. As highlighted by Alfano et al. (2022), the 
reaction of the government was fairly homogeneous within the waves, 
making the ceteris paribus assumption more acceptable and therefore 
lowering the likelihood of biases and raising the quality of estimation. 
Second, by reducing our population to the first wave we manage to avoid 
biases due to differences in testing strategies and reporting. Finally, we 
do not find heterogeneity in the number of COVID-19 cases due to the 
different implementation and speed of the vaccination campaigns.  

Once again, from Hale et al. (2020a), we computed NEWCases, the 
operationalization of Δi in equation (1). This variable is computed as the 
first difference between the total COVID-19 cases reported on day t and 
on day t-1, for each country c. We normalized these data for the different 
sizes of the country, dividing the total by the population of country c 
(data from the World Bank dataset in 2019) and then multiplying it by 1, 
000,000, to have a per million variable (which makes the coefficients 
more easily readable than a per capita variable). Once again from the 
same source, we computed TOTCases, the operationalization of ict− 1. It is 
equal to the absolute value of cases at t − 1, once again computed in a 
per million inhabitants term. 

Looking at the stringency measures, it is worth noting that it would 
not be possible to imply the ceteris paribus caveat in the analysis, 
ignoring that the country has in place different sets of NPIs on different 
days. In order to control the stringency level of the different NPIs in 
place each day in the different countries we include from OXCGRT the 
Oxford Stringency Index, a daily measure of the different policies in 
place in each country c for each day t. It is a variable on a 0–100 scale, 
including different NPIs in place. We used this index in the analysis, 
labeled STRINGENCY, as a proxy of all the NPIs that may affect the 
dependent variable NEWCases. All things considered, this seems to be a 
very good proxy for taking into account and controlling for all the NPIs 
which (if respected) should affect the outbreak of coronavirus. As 
already suggested in the literature (Alfano, 2021), this variable should 
be lagged, given that NPIs need some time to show results in reducing 
new cases, and their effect is not immediate. Following therefore pre-
vious contributions (Alfano, 2021), we lag the variable STRINGENCY by 
28 days, to measure the impact of STRINGENCY on people who did not 
exhibit symptoms after the NPI was enforced. This permits us to have 
four full weeks of lag, avoiding the so-called weekend effect that has an 
effect on the number of cases reported (Soukhovolsky et al., 2021). 

Finally, there is the operationalization of CORR. In order to empiri-
cally test the impact of corruption on COVID-19 spread, we relied on 
data from the International Social Survey Program (ISSP) in its 2016 
edition (GESIS, 2018; http://www.issp.org/menu-top/home/). ISSP is a 
cross-country survey that collects individual-level data through in-
terviews done in different countries, and it is widely used in social sci-
ences research. Please note that since the interviews in question date 
from 2016, the corruption perception proxies precede the COVID-19 
crisis, and hence are not affected by the way the national governments 
managed the pandemic. There is thus no risk of reverse causality. At the 
same time, previous findings in the literature suggest that cultural traits 

persist for surprisingly long periods of time at a national level 
(Bjørnskov, 2007), and thus we should not be overly worried about the 
representativeness of these values. 

In detail, we exploited questions Q20 (that states: How many politi-
cians in your country are involved in corruption?) and Q21 (How many 
public officials in your country are involved in corruption?) to operation-
alize corruption perceptions both for politicians (PolCORR) and public 
officials (PubCORR). The interviewee can respond to both questions by 
indicating a value on a 1 to 5 scale, where 1 stands for “Almost none” 
and 5 for “Almost all”. We computed the median for these questions for 
each country included in the analysis, taking into account the statistical 
weights provided by GESIS (2018). 

All this led to the creation of a dataset comprising 34 countries (all 
those included in GESIS, 2018, reported in Appendix 1) observed for 216 
days (between January 1 and August 31, losing 28 observations per 
country per lags imposed upon STRINGENCY), for a total of 7344 ob-
servations. Descriptive statistics of the variables are presented in 
Table 1, while Fig. 2 presents a heat map with the mean values of the 
main variables included in the study, to permit the reader to have an 
idea of the values at a glance. 

4. Results 

4.1. Baseline results 

Estimation results are presented in Tables 2 and 3. All the coefficients 
were estimated through F-GLS hybrid models, with standard errors 
clustered at the country level. 

First of all, in all the different specifications TOTCases is positive and 
statistically significant, suggesting that the more COVID-19 cases there 
were yesterday, the more there are today. This is a finding in line with 
what we know about the exponential nature of the pandemic and with 
the previous literature (Alfano, 2021; Alfano and Ercolano, 2020). 

Table 2 shows empirical support for the hypothesis that perceived 
corruption has an impact on the spread of COVID-19. Indeed, the co-
efficients of both specification 2.1 (regarding perceptions of corruption 
in politicians - PolCORR), and specification 2.2 (corruption in public 
officials - PubCORR) show the positive and statistically significant 
impact of these perceptions of corruption on the evolution of new 
COVID-19 cases per million inhabitants. These results suggest that 
countries with higher levels of perceived corruption in both politicians 
and public officials have more COVID-19 cases, ceteris paribus for NPIs in 
place. We consider it an interesting result, both for policymakers and 
stakeholders more generally, given that corruption perception can be 
seen as a factor that facilitates the spread of the virus. Also of interest is 
the magnitude of the related coefficient. Indeed, perceived corruption in 
politicians leads to pretty much the same increase in the number of cases 
as corruption perception in public officials. This may be due to the fact 
that during the pandemic many public officials, such as police officers 
and public health sector workers, were entrusted with greater re-
sponsibility and consequently perceived as wielding greater power than 
usual. Specifically, for each increase in the level of median perception of 
corruption among politicians (the original question states: In your 
opinion, about how many politicians in [your country] are involved in cor-
ruption? Almost none; A few; Some; Quite a lot; Almost all) in the country, 
there are 3.992 more daily COVID-19 cases per million inhabitants. 
While this number may seem almost negligible, given the exponential 
nature of the pandemic it could lead to a worrisome number of cases in 
the space of a few days. On the other hand, a similar increase in the 
perceived level of corruption in public officials, leads to 3.902 more 
COVID-19 cases. This represents a difference of about 0.1 more daily 
cases per million inhabitants, a low increase which nonetheless is again 
more serious than may seem once the exponential nature of the epidemic 
is taken into account. More details on the exact impact on each country 
are shown in a histogram in Fig. 3, where the coefficients of PolCORR 
and PubCORR are multiplied, obtaining the estimated amount of daily 
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COVID-19 cases due to corruption. This impact seems relevant: while of 
course depending on the size of the population, the increase in the 
number of cases due to corruption comes to over 5474. 

4.2. Further results 

The main limitation of our analysis so far is the difficulty in 

attributing the effect that we measure to the theoretical mechanism we 
assumed. Indeed, as reported in the DAG in Fig. 1, corruption may play a 
direct role on the spread of the virus but its effect could also be triggered 
by the interaction between the stringency of the measures and the level 
of perceived corruption; accordingly we are able to study the effect of 
corruption on the trend of COVID-19 cases through the stringency level 
of the measures in order to impute the effect measured to the lack of 

Table 1 
Descriptive statistics.  

Label Variable Mean Sample Std. Dev. Min Max Observations Source 

NEWCases First difference between total cases per one 
million inhabitants reported today and those 
reported yesterday. 

20.33433 overall 44.84029 − 255.0705 756.6371 N = 7344 Oxford COVID-19 
Government Response 
Tracker 

between 24.09381 .0934733 100.577 n = 34 
within 38.04125 − 255.7473 755.9603 T = 216 

TOTCases Total cases reported yesterday. 1557.384 overall 2817.794 0 21632.19 N = 7344 Oxford COVID-19 
Government Response 
Tracker 

between 1744.326 14.00347 7296.82 n = 34 
within 2233.02 − 5739.436 15892.75 T = 216 

STRINGENCY Daily value of the Stringency Index from the 
Oxford COVID-19 Government Response 
Tracker 

52.09349 overall 26.78862 0 100 N = 7344 Oxford COVID-19 
Government Response 
Tracker 

between 10.06546 26.73745 73.63287 n = 34 
within 24.8854 − 14.93017 103.0884 T = 216 

PolCORR Country median value for the answer to the 
question How many politicians are corrupt? 
From ISSP 2018 

3.441176 Overall .8114149 2 5 N = 7344 ISSP 2018 
Between .8235612 2 5 n = 34 
Within 0 3.441176 3.441176 T = 216 

PubCORR Country median value for the answer to the 
question How many public officials are corrupt? 
From ISSP 2018 

3.294118 Overall .6655576 2 4 N = 7344 ISSP 2018 
Between .6755205 2 4 n = 34 
Within 0 3.294118 3.294118 T = 216 

PercepCORR Inverted Corruption Perceptions Index, 
obtained by subtracting 100 from the country 
CPI value in 2020. 

39.44118 Overall 18.5488 13 84 N = 7344 Transparency 
International Between 18.82657 13 84 n = 34 

Within 0 39.44118 39.44118 T = 216  

Fig. 2. Heat maps.  
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compliance with NPIs. 
To study the impact of stringency measures on the COVID-19 case 

trend at different levels of corruption, a possible empirical approach to 
the problem would be the inclusion in the model of an interaction term 
between the variable proxying stringency measures and that proxying 
corruption. Computing the marginal effects of such a regression, we 
would estimate the impact of the stringency index on new COVID-19 
cases, at different levels of corruption. 

Unfortunately, the shortcoming of this approach is that it is not 
implementable in the context of a fixed effect or a hybrid estimation in 
an unbiased way. Indeed, as suggested by Giesselmann and 
Schmidt-Catran (2020), the use of interactions in fixed-effects regression 
models may easily lead to biased estimates. They propose an alternative 
empirical strategy, that relies on the use of a de-meaned interaction 
term, which would be nonetheless useless in our setting, due to the lack 
of variability of the corruption proxy, which is time-invariant (and 
therefore does not change within the time-frame analyzed). 

However, to offer some empirical evidence of this impact, and hence 
to provide grounds for the mechanism in place in the relationship we 
found, we consider it useful to modify Eq. (1) with the inclusion of an 
interaction term, and estimate it without decomposing STRINGENCY in 
its within and between parts. In this way, while our estimate may 
potentially be subject to other biases (that should have been avoided in 
the previous estimate, thanks to the use of a hybrid model), we may 
through this empirical strategy compute the marginal effect, and hence 
obtain an estimate of the impact of STRINGENCY on NEWCases at 
different levels of PolCORR and PubCORR. 

In more formal terms, we amended Eq. (1) by adding an interaction 
term, thereby obtaining Eq. (2): 

Δict=α+β1(ict− 1 − ic)+β2 ic+β3Strct− 28+β4Corrc+β5Strct− 28∗Corrc+β6Tt +ε
(2) 

We estimated this equation through an F-GLS estimator, and 
computed the marginal effects. Results are presented in Figs. 4 and 5. As 
may be clearly seen, an increase in perceived corruption, both among 
politicians and public officials, leads to a decrease in the efficiency of 
stringency measures, that fail to further reduce the dependent variable 
NEWCases. It is especially interesting, according to this estimate, that 
when each kind of corruption reaches a level of 3, the effect of the 
stringency measures in place becomes non-influential on the reduction 
in growth of COVID-19 case numbers. 

Table 2 
Determinants of new COVID cases: F-GLS Hybrid Model.   

(2.1) (2.2) 

Dependent variable: NEWCases 

TOTCases_within 0.00646*** 
(5.17) 

0.00646*** 
(5.17) 

TOTCases_between 0.0133*** 
(16.63) 

0.0134*** 
(15.74) 

L28.STRINGENCY_within 0.0944 
(0.90) 

0.0942 
(0.90) 

L28.STRINGENCY_between 0.315** 
(2.08) 

0.322* 
(1.88) 

PolCORR 3.992*** 
(3.49)  

PubCORR  3.902** 
(2.32) 

Time Fixed Effects YES YES 
Constant − 33.48*** 

(-5.12) 
− 32.98*** 
(-3.93) 

Observations 7344 7344 
Overall R2 0.392 0.391 

Notes: See Table 1 for variable details. t statistics are in parentheses; *p < 0.1, 
**p < 0.05, ***p < 0.01. 

Table 3 
Robustness check with alternative corruption measure: F-GLS 
Hybrid Model.   

(3.1) 

Dependent variable: NEWCases 

TOTCases_within 0.00646*** 
(5.17) 

TOTCases_between 0.0138*** 
(15.28) 

L28.STRINGENCY_within 0.0945 
(0.90) 

L28.STRINGENCY_between 0.335* 
(1.82) 

PercepCORR 0.130** 
(2.11) 

Time Fixed Effects YES 
Constant − 26.42*** 

(-3.64) 

Observations 7344 
Overall R2 0.390 

Notes: See Table 1 for variable details. t statistics are in paren-
theses; *p < 0.1, **p < 0.05, ***p < 0.01. 

Fig. 3. Total impact of new daily COVID-19 cases due to PolCORR and Pub-
CORR per country. 

Fig. 4. Average impact of STRINGENCY, lagged for 28 days, on NEWCases, for 
different levels of PolCORR. 
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4.3. Robustness checks 

We perform a number of robustness checks to test the valdity of our 
findings. As a first robustness check, we replicate the analysis using 
another index of perceived corruption: the Corruption Perceptions Index 
(CPI) by Transparency International (labeled PercepCORR). It is a well- 
known and widely used index that ranks countries by perceived levels 
of public sector corruption, according to experts and businesspeople. 
The index is scaled to a 0–100 range, and has been inverted by sub-
tracting 100 from the value. Indeed, the original CPI was built to indi-
cate that 0 means highly corrupt and 100 very clean. To facilitate 
interpretation, we transform it, with higher values indicating higher 
corruption, and thus proceed with the operation described above. The 
use of alternative corruption measures partly addresses the debate sur-
rounding the best way to measure corruption (Donchev and Ujhelyi, 
2014), and can be seen as a (relatively minor) contribution of this work. 

Our results, as shown in Table 3, point again in the same direction, 
suggesting that more corrupt countries have a higher daily increase in 
the number of COVID-19 cases. This is consistent with the notion that 
heightened corruption (or perceptions of corruption) undermine the 
trust in institutions, which weakens their effectiveness. Broadly 
speaking, the findings point to spillovers of corruption and suggest that 
policymakers should take account of such externalities in efforts to 
effectively control and combat the pandemic. 

A further possible shortcoming of our analysis is that the daily 
number of new COVID-19 cases is an extremely noisy variable compared 
to the main variables of interest. Therefore, we consider removing the 
cyclical component from the time series for each country. In this regard, 
we applied the Hodrick-Prescott filter (Hodrick and Prescott, 1997) in 
order to remove excess variability in each of the national series of 
COVID-19 cases. Results, presented in Table SM1, are consistent with 
our main findings, since all the variables show the same signs and sta-
tistical significance. Recently, Hamilton (2018) criticized the 
Hodrick-Prescott filter, since it introduces spurious dynamic relations 
that have no basis in the underlying data-generating process. Therefore, 
we replicated the analysis treating the variable with the procedure 
suggested by Hamilton (2018). Results, presented in Table SM2, once 
again point in the same direction, and are consistent with our main es-
timates. We may thus conclude that excess variability does not affect our 
findings. The concluding section follows. 

5. Conclusions 

Two years after the beginning of the COVID-19 pandemic, the way 
out still seems a considerable distance away. For this reason, and given 
the fact that pandemics are predicted to occur with increasing frequency 
in the near future, research to ascertain the impact of socio-cultural 
characteristics on NPI compliance seems to be both highly relevant 
and important. This is especially true with regard to policymakers, who 
have to design policies to protect public health and who need to tailor 
them to the population as closely as possible, in order to obtain the best 
results. 

In this paper, we tested the impact of corruption perceptions about 
the behavior of politicians and public officials on the COVID-19 dy-
namic. While the empirical setting and the data do not let us identify a 
single mechanism that causes this dynamic, our results suggest that, as 
expected, countries where the public sector is perceived as more corrupt 
have a higher number of cases, ceteris paribus (i.e. controlling for strin-
gency measures, and the unfolding of the pandemic). Reflecting on the 
possible mechanisms driving the increase in COVID-19 cases coming to 
light following heightened perceptions about corruption, affected in-
dividuals in a corrupt economy could discount potential consequences 
(mandatory isolations, job separations, etc.). This would prompt more 
cases to come to light. Another channel of influence of corruption is 
more direct: weak institutions due to widespread corruption undermine 
containment and mitigation efforts, which contribute to the spread of 
the pandemic. Whereas the literature has considered the role of cor-
ruption in combating the current pandemic (Farzanegan, 2021; Goel and 
Nelson, 2021; Goel et al., 2021), the focus of this paper linking cor-
ruption to daily cases of the pandemic spread seems unique. 

This result contributes to supporting previous findings aimed at 
understanding the mechanisms able to influence individual compliance 
with NPIs, which represent a set of policies envisaging major limitations 
to personal freedom. In this perspective, recent studies detecting the 
positive effect of social capital and institutional quality on the effec-
tiveness of NPIs (Alfano and Ercolano, 2021, 2022) suggested that trust 
could represent the transmission channel through which citizens tend to 
show more disciplined behavior. Our results are consistent with previ-
ous findings, lending support to the idea that all the factors able to in-
fluence individual trust in institutions can represent an important 
feature for governments to implement effective policies. 

Moreover, in terms of the generalization of such results, COVID-19 
and related containment measures like NPIs represent a unique case 
study which could nevertheless yield insights into the mechanisms 
correlated with individual compliance and, accordingly, feed into the 
effective implementation of sound policies. 

Although this work expands the literature on the detrimental effects 
of corruption, on NPI effectiveness, and further contributes to previous 
findings on COVID-19 spread determinants, the present analysis has 
some limitations. First, and most importantly, the countries analyzed are 
not the result of a sampling operation but are dependent on data 
availability. This may of course entail a bias that could have affected the 
results. Nonetheless, we believe at the same time, as also highlighted by 
the heat maps in Fig. 2, that the countries we were able to include in the 
analysis (reported in Appendix 1) represent an interesting sample of the 
world at large. Indeed, the sample includes countries that represent an 
important share of the world population at different latitudes and 
different levels of economic development. 

Another limitation is due to the reporting of COVID-19 cases. This is 
our dependent variable which, as we all know, is far from a perfect 
reflection of the actual number of cases that each country has experi-
enced. Indeed, Hale et al. (2020a) obtained their data from national 
sources. This means that the reported cases are influenced by many 
factors, such as the quality of the tests themselves, the different national 
policies in the matter of testing, and the number of contagions that were 
asymptomatic. The results should therefore be treated with caution, 
since we recognize that this is a potential source of bias in our analysis. 

Fig. 5. Average impact of STRINGENCY, lagged for 28 days, on NEWCases, for 
different levels of PubCORR. 
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Yet we also believe that it is difficult to imagine a better way to oper-
ationalize the spread of COVID-19. Indeed, the number of deaths, or 
excess deaths, seems to be an even worse option. Indeed, the former 
variable is potentially affected by exactly the same potential issue in the 
number of reported cases. The latter, instead, although it may seem a 
better operationalization of the national effects of COVID-19, suffers 
from other problems. First, data availability concerning the daily num-
ber of deaths in 2019 and 2020 is very limited, and in the case of many 
countries is not available at all. This reduces the effective possibility of 
using daily excess deaths as a proxy for the spread of COVID-19. While 
COVID-19 has caused many deaths, it is very hard to compute which 
deaths occurred due to a lack of compliance with NPIs, and which would 
have occurred regardless. More precisely, while it seems reasonable to 
connect the event of COVID-19 contagion to a personal lack of compli-
ance with an NPI that occurred a short time before, it is harder to con-
nect COVID-19 deaths to the moment when the contagion occurred, 
which may be an event distant in time from death, and hard to connect 
to the stringency level of measures. 

In conclusion, this work underlined a particular spillover effect of 
corruption in this specific setting. A considerable role is played by trust 
in politicians and public officials in the spread of COVID-19, suggesting 
that corruption levels should be taken into account by policymakers 
when designing an NPI, with a view to containing contagion. Future 
studies may be devoted to extending these findings to a different 
geographical region or a wider set of countries, exploiting data from 
other surveys or analyzing different measurements of corruption. 
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Appendix 1. Countries included in the analysis 

Australia, Belgium, Chile, Croatia, Czech Republic, Denmark, 
Finland, France, Georgia, Germany, Hungary, Iceland, India, Israel, 
Japan, Latvia, Lithuania, New Zealand, Norway, Philippines, Republic 
of Korea, Russian Federation, Slovak Republic, Slovenia, South Africa, 
Spain, Suriname, Sweden, Switzerland, Taiwan, Thailand, Turkey, 
United States of America, Venezuela. 

Appendix B. Supplementary data 

Supplementary data related to this article can be found at https://do 
i.org/10.1016/j.socscimed.2022.114958. 

References 

Aidt, T., 2016. Rent seeking and the economics of corruption. Consititut. Polit. Econ. 27 
(2), 142–157. 

Alfano, V., 2021. Work ethics, stay-at-home measures and COVID-19 diffusion. Eur. J. 
Health Econ. https://doi.org/10.1007/s10198-021-01402-0. In press.  

Alfano, V., 2022. Does social capital enforce social distancing? The role of bridging and 
bonding social capital in the evolution of the pandemic. Econ. Polit.. In press.  

Alfano, V., Ercolano, S., 2020a. The efficacy of lockdown against COVID-19: a cross- 
country panel analysis. Appl. Health Econ. Health Pol. 18 (4), 509–517. 

Alfano, V., Ercolano, S., 2020b. Capitale sociale bonding e bridging alla prova del 
lockdown. Un’analisi sulle regioni italiane. Rivista economica del Mezzogiorno 3, 
437–454. 

Alfano, V., Ercolano, S., 2021. Social capital, quality of institutions and lockdown. 
Evidence from Italian provinces. Struct. Change Econ. Dynam. 59 (C), 31–41. 

Alfano, V., Ercolano, S., 2022. Stay at Home! Governance quality and effectiveness of 
lockdown.  Soc. Indicat. Res. 159 (1), 101–123. 

Alfano, V., Ercolano, S., Pinto, M., 2022. Fighting the COVID pandemic: National policy 
choices in non-pharmaceutical interventions. J. Pol. Model.. In press.  

Allison, P.D., 2009. Fixed Effects Regression Models. Sage, Thousand Oaks, CA.  
Bargain, O., Aminjonov, U., 2020. Trust and compliance to public health policies in times 

of COVID-19. J. Publ. Econ. 192, 104316. https://doi.org/10.1016/j. 
jpubeco.2020.104316. 

Bjørnskov, C., 2007. Determinants of generalized trust: a cross-country comparison. Publ. 
Choice 130, 1–21. https://doi.org/10.1007/s11127-006-9069-1. 

Donchev, D., Ujhelyi, G., 2014. What do corruption indices measure? Econ. Polit. 26 (2), 
309–331. 

Farzanegan, M.R., 2021. The effect of public corruption on COVID-19 fatality rate: a 
cross-country examination. Available at: SSRN. https://ssrn.com/abstract 
=3805464. https://doi.org/10.2139/ssrn.3805464. 

GESIS, 2018. ISSP 2016 Role of Government V, Variable Report: Documentation Release 
2018/09/19. To the International Dataset Archive-Study-No. ZA6900 Version 2.0.0. 
Variable Reports 2018|09. GESIS, Cologne. https://zacat.gesis.org/webview/index/ 
en/ZACAT/ZACAT.c.ZACAT/ISSP.d.58/by-Year.d.69/International-Social-Survey- 
Programme-Role-of-Government-V-ISSP-2016/fStudy/ZA6900.  

Goel, R.K., Haruna, S., 2021. Unmasking the demand for masks: analytics of mandating 
coronavirus masks. Metroeconomica 72 (3), 580–591. 

Goel, R.K., Jones, J.R., 2022. Managing the risk of COVID-19 via vaccine passports: 
Modeling economic and policy implications. Manage. Decis. Econ.. In press.  

Goel, R.K., Nelson, M.A., 2021. Drivers of COVID-19 vaccinations: Vaccine delivery and 
delivery efficiency in the United States. NETNOMICS Econ. Res. Electron. Netw. 22 
(1), 53–69. https://doi.org/10.1007/s11066-021-09148-w. 

Giesselmann, M, Schmidt-Catran, A.W., 2020. Interactions in fixed effects regression 
models. Sociol. Meth. Res. https://doi.org/10.1177/0049124120914934. 

Goel, R.K., Budak, J., Rajh, E., 2015. Private sector bribery and effectiveness of anti- 
corruption policies. Appl. Econ. Lett. 22 (10), 759–766. 

Goel, R.K., Nelson, M.A., Goel, V.Y., 2021. COVID-19 vaccine rollout—scale and speed 
carry different implications for corruption. J. Pol. Model. 43 (3), 503–520. 

Hale, T., Angrist, N., Cameron Blake, E., Hallas, L., Kira, B., Majumdar, S., Petherick, A., 
Phillips, T., Tatlow, H., Webster, S., 2020a. Variation in government responses to 
COVID-19 version 7.0. Blavatnik School of Government Working Paper. May 25, 
2020. Available: www.bsg.ox.ac.uk/covidtracker. 

Hale, T., Angrist, N., Cameron Blake, E., Hallas, L., Kira, B., Majumdar, S., Petherick, A., 
Phillips, T., Tatlow, H., Webster, S., 2020b. Oxford COVID-19 Government Response 
Tracker. Blavatnik School of Government. Available: www.bsg.ox.ac.uk/cov 
idtracker. 

Hamilton, J., 2018. Why you should never use the Hodrick-Prescott filter. Rev. Econ. 
Stat. 100 (5), 831–843. 

Hodrick, R.J., Prescott, E.C., 1997. Postwar U.S. business cycles: an empirical 
investigation. J. Money Credit Bank. 29 (1), 1–16. 

Kubbe, I., 2014. Corruption and trust: a model design. In: Debiel, T., Gawrich, A. (Eds.), 
Dys-) Functionalities of Corruption. Springer VS, Wiesbaden.  

La Porta, R., Lopez-de-Silanes, F., Shleifer, A., Vishny, R., 1999. The quality of 
government. J. Law Econ. Organ. 15 (1), 222–279. 

Lau, H., Khosrawipour, V., Kocbach, P., Mikolajczyk, A., Schubert, J., Bania, J., Tanja 
Khosrawipouret, T., 2020. The positive impact of lockdown in Wuhan on containing 
the COVID-19 outbreak in China. J. Trav. Med. 27 (3), taaa037 https://doi.org/ 
10.1093/jtm/taaa037. 

Letki, N, 2006. Investigating the roots of civic morality: Trust, social capital, and 
institutional performance. Political Behavior 28 (4), 305–325. 

Marien, S., Hooghe, M., 2011. Does political trust matter? An empirical investigation into 
the relation between political trust and support for law compliance. Eur. J. Polit. Res. 
50 (2), 267–291. 

Norris, P. (Ed.), 1999. Critical Citizens: Global Support for Democratic Government. 
Oxford University Press, Oxford.  

Norris, P., 2011. Democratic Deficit: Critical Citizens Revisited. Cambridge University 
Press, Cambridge.  

Putnam, R.D., 1995. Bowling Alone: America’s Declining Social Capital. Journal of 
Democracy 6, 65–78. 

Richey, S., 2010. The impact of corruption on social trust. Am. Polit. Res. 38 (4), 
676–690. 

Rose-Ackerman, S., 1999. Corruption and Government. Cambridge University Press, 
Cambridge.  

Rose-Ackerman, S., 2008. Corruption. In: Rowley, C.K., Schneider, F.G. (Eds.), Readings 
in Public Choice and Constitutional Political Economy, , Chapter 301. Springer, 
Boston, MA, pp. 551–566. 

Schunck, R., 2013. Within and between estimates in random-effects models: Advantages 
and drawbacks of correlated random effects and hybrid models. STATA J. 13 (1), 
65–76. 

Soukhovolsky, V., Kovalev, A., Pitt, A., Shulman, K., Tarasova, O., Kessel, B., 2021. The 
Cyclicity of coronavirus cases: “Waves” and the “weekend effect”. Chaos, Solit. 
Fractals 144, 110718. 

Torgler, B., Schaffner, M., Macintyre, A., 2007. Tax Compliance, Tax Morale and 
Governance Quality (No. 2007-17). International Center for Public Policy Working 

V. Alfano et al.                                                                                                                                                                                                                                  

https://doi.org/10.1016/j.socscimed.2022.114958
https://doi.org/10.1016/j.socscimed.2022.114958
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref1
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref1
https://doi.org/10.1007/s10198-021-01402-0
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref3
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref3
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref4
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref4
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref5
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref5
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref5
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref6
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref6
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref7
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref7
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref8
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref8
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref9
https://doi.org/10.1016/j.jpubeco.2020.104316
https://doi.org/10.1016/j.jpubeco.2020.104316
https://doi.org/10.1007/s11127-006-9069-1
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref12
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref12
https://ssrn.com/abstract=3805464
https://ssrn.com/abstract=3805464
https://doi.org/10.2139/ssrn.3805464
https://zacat.gesis.org/webview/index/en/ZACAT/ZACAT.c.ZACAT/ISSP.d.58/by-Year.d.69/International-Social-Survey-Programme-Role-of-Government-V-ISSP-2016/fStudy/ZA6900
https://zacat.gesis.org/webview/index/en/ZACAT/ZACAT.c.ZACAT/ISSP.d.58/by-Year.d.69/International-Social-Survey-Programme-Role-of-Government-V-ISSP-2016/fStudy/ZA6900
https://zacat.gesis.org/webview/index/en/ZACAT/ZACAT.c.ZACAT/ISSP.d.58/by-Year.d.69/International-Social-Survey-Programme-Role-of-Government-V-ISSP-2016/fStudy/ZA6900
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref15
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref15
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref16
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref16
https://doi.org/10.1007/s11066-021-09148-w
https://doi.org/10.1177/0049124120914934
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref18
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref18
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref19
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref19
http://www.bsg.ox.ac.uk/covidtracker
http://www.bsg.ox.ac.uk/covidtracker
http://www.bsg.ox.ac.uk/covidtracker
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref22
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref22
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref23
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref23
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref24
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref24
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref26
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref26
https://doi.org/10.1093/jtm/taaa037
https://doi.org/10.1093/jtm/taaa037
http://refhub.elsevier.com/S0277-9536(22)00264-7/optjl5iLq8jUd
http://refhub.elsevier.com/S0277-9536(22)00264-7/optjl5iLq8jUd
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref29
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref29
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref29
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref30
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref30
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref31
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref31
http://refhub.elsevier.com/S0277-9536(22)00264-7/opt4qtxqvtYQg
http://refhub.elsevier.com/S0277-9536(22)00264-7/opt4qtxqvtYQg
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref32
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref32
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref33
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref33
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref34
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref34
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref34
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref35
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref35
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref35
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref36
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref36
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref36
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref37
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref37


Social Science & Medicine 301 (2022) 114958

9

Paper Series, at AYSPS, GSU Paper0727, International Center for Public Policy. 
Andrew Young School of Policy Studies, Georgia State University. 

Uslaner, E.M., 2013. Trust and corruption revisited: How and why trust and corruption 
shape each other. Qual. Quantity 47 (6), 3603–3608. 

Wooldridge, J.M., 2005. Fixed-effect and related estimators for correlated-random 
coefficient and treatment-effect panel data models. Rev. Econ. Stat. 87, 385–390. 

Wooldridge, J.M., 2010. Econometric Analysis of Cross Section and Panel Data, second 
ed. MIT Press, Cambridge, MA.  

V. Alfano et al.                                                                                                                                                                                                                                  

http://refhub.elsevier.com/S0277-9536(22)00264-7/sref37
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref37
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref38
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref38
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref39
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref39
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref40
http://refhub.elsevier.com/S0277-9536(22)00264-7/sref40

