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ABSTRACT

This research explores the relationship between corruption and pandemic outcomes by investigating
whether European countries with higher levels of corruption were less successful in fighting COVID-
19. Data were analyzed using exploratory factor analysis and structural equation modeling techniques.
Results indicate that corruption prevalence and poor bureaucratic quality both decrease trust in
government, and this effect is persistent notwithstanding the socioeconomic conditions or geographic
attributes of a country. Trust in government, coupled with stringency measures, is positively
associated with the number of new people vaccinated and, thus, fewer COVID-19-related deaths.
Furthermore, corruption undermines trust in the government and its institutions and, through this
mechanism, prevents the suppression of the pandemic. Unlike other scarce studies that looked at the
direct link between corruption and vaccination only, we also investigated the impact of corruption on
the outcomes of government pandemic restriction measures and added several contextual variables
into the model. We found that corruption poses a significant obstacle to the pandemic response. Our
findings suggest to policymakers that their best weapon against COVID-19 is vaccination and that
renewed efforts to eradicate corruption and establish trust between governments and citizens can
positively impact vaccination rates and limit the most devastating effects of the pandemic.
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INTRODUCTION

Corruption and its causes and consequences have been assessed from many different points of
view. However, the understanding of corruption in circumstances of global disasters, such as the
situation caused by the COVID-19 pandemic, is rather limited (Collins et al,, 2020; Greer et al,,
2020). The pandemic generated social, economic, and governance crises (OECD, 2020) that
opened opportunities for corruption (Rose-Ackerman, 2021), where the latter remains largely
unexplored.

The goal of this research is to investigate the relationship between levels of corruption and
disastrous consequences of the COVID-19 pandemic on the European continent by seeking to
determine if countries where corruption is more dominant were less effective in combating the
COVID-19 pandemic and examining which factors explain the variations. Our intuition is that
societies where there is more corruption, poor bureaucracy, and poor socio-economic conditions
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do not trust the government and thus faced more institutional impediments to effectively coping
with the pandemic and witnessed worse outcomes. Concerns that corruption and low levels of
trust in government could further distort efforts to fight the pandemic were raised in the early
days of the outbreak before a vaccine was available. However, there has been little scientific study
on whether corruption stands as an impediment to efficiently fighting COVID-19 and, if so,
whether the situation changed when vaccination became largely available. Beyond corruption,
could related determinants such as institutional quality and a government’s capacity to conduct
sound policy measures mitigate the expected negative effects of the COVID-19 pandemic? Does
the country’s health infrastructure play a key role in affecting the new cases of infection and
COVID-19-related deaths? Considering these contextual factors and the overall socioeconomic
conditions of a country, this research sheds new light on neglected aspects of fighting the COVID-
19 pandemic in Europe.

Our contribution to the literature is that, unlike other scarce studies that looked at the direct
link between corruption and vaccination only, we looked at the impact of corruption on the
outcomes of government pandemic restriction measures. Secondly, we use a large sample of
European countries. This gives us the right amount of heterogeneity between countries to explore
relationships between different variables but also enough homogeneity in terms of geographical
effects, season effects, and the general level of development. Considering the contextual variables
in a structural equation modeling (SEM) model, the findings allow us to derive data-driven policy
implications/recommendations. Thirdly, we use detailed monthly data on the level of corruption,
bureaucracy quality, and socioeconomic conditions for the observed countries in order to analyze
changes in the relationships among variables throughout the waves of the pandemic and the
introduction of vaccines.

This paper is structured as follows: following the introduction, the literature review is provided
in Section 2. The research methodology and data sources are presented in Section 3. In Section 4,
the empirical results of descriptive statistics, exploratory factor analysis, and a structural equation
model are provided. Finally, the conclusions, including suggestions for further research, are
presented in the final section.

LITERATURE REVIEW

The abundant literature on determinants of corruption (Treisman, 2000; Elbahnasawy and
Revier, 2012) finds that low democratic standards (Kolstad and Wiig, 2016) and political risks
and instability (Serra, 2006) are positively associated with corruption, while the quality of
political institutions is negatively associated with corruption (Lederman et al, 2005).
Furthermore, there is ample empirical evidence that corruption impedes growth and is associated
with lower levels of economic development (d’Agostino et al,, 2016).

The relationship between the prevalence of corruption and the COVID-19 pandemic has two
components. Firstly, corrupt rent-seeking might increase in times of crisis (such as wars, natural
disasters, or a pandemic) due to market distortions mirrored in shortages that lead to price
increases, illegal trade, and profiteering. A global ‘corruption wave’ during the COVID-19
pandemic was observed in Europe, with cases of misuse of public procurement and purchasing
equipment on the grey market (Steingriiber et al,, 2020). The (initially limited) availability of
vaccines further created opportunities for rent-seeking behavior and corruption (Goel and
Nelson, 2021; UNDOC, 2020) throughout the vaccine value chain (Transparency International,
2021). This corruption contributes to supply chain issues, thus depriving citizens of their ability
to access medical supplies and receive quality health care (TeremetsKkyi et al., 2020). In times of
pandemics, the implementation of anti-corruption policies is endangered (Amundsen, 2020;
Estrada, 2020), resulting in more corrupt societies becoming even more vulnerable to crises
(Yamen, 2021).
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On the other hand, the COVID-19 pandemic has also given governments a chance to gain more
legitimacy, enhance governance, and increase the level of trust in public institutions. Messner
(2020) explored institutional and cultural factors that influenced the COVID-19 outbreak and
found that a strong institutional context, including low corruption and high political participation,
is negatively associated with the outbreak. Ezeibe et al. (2020) concentrated on Nigeria and
explored the effect of political distrust on COVID-19 spread. They concluded that boosting public
sector accountability helps stem the spread of COVID-19 by motivating citizens to obey safety
measures. Relevant research also indicates a strong negative relationship between corruption and
effective government (Mohamadi et al., 2017; Schwab and Sala-i-Martin, 2015). It is reasonable to
assume that in corruption-free environments, governments and societies can respond to
pandemic challenges promptly, and in a well-organized and responsible manner. Transparency,
public trust, and government accountability are all seen as crucial to the effective and rapid
response to a pandemic (Rose-Ackerman, 2021).

In the initial COVID-19 outbreak stages, most governments imposed non-pharmaceutical
intervention measures such as lockdowns, travel bans, movement restrictions, and social
distancing (Megna, 2021), as well as public health and economic measures (Chilton et al., 2020).
Some countries, such as Switzerland and Nordic countries, invoked new or amended laws on
epidemics to allow for the implementation of stricter measures (Francetic, 2021). The urgency of
the crisis called for immediate policy responses. The late introduction of social distancing and
lockdown measures seems to worsen the effects of the first wave (as Arnold et al. (2022) showed
for England). Success in implementing these non-pharmaceutical interventions is dependent on
trust, good communication (Balog-Way and McComas, 2020; Cairney and Wellstead, 2021), public
perceptions of risk, and behavioral responses to personal protection (Dryhurst et al., 2020; M-
Amen et al,, 2021). Nevertheless, further studies show that the success of the severe measures
imposed during the first wave of the pandemic had a contrary effect in the later stages, primarily
due to a reduction in public trust in actions undertaken by the government (Sagan et al.,, 2022),
with the level of trust varying significantly among countries (Sabat, 2020).

Since the outbreak of the pandemic, several studies have contributed to the assessment of
public policies to control the incidence of COVID-19 (Haug et al., 2020; Saez et al., 2020). National
responses across the globe have been shaped by two sets of factors: i) the capacity of the
healthcare system and health infrastructure readiness, and ii) the governance quality from an
organizational perspective, the administrative ability to operationalize actions, and political
leadership (Capano et al., 2020). Literature on healthcare systems and policy responses to COVID-
19 pointed out heterogeneity in regulations and operationalization of measures among countries
(Berger et al., 2021), concluding there are no one-size-fits-all policy recommendations.

The capacity, organization, management, and other characteristics of health infrastructure
garnered attention as the costs of COVID-19 were expected to be higher in countries with less
developed health systems and higher population densities (McKibbin and Fernando, 2020). As
COVID-19 imposed an extra burden on health systems and hospitals (Winkelmann et al.,, 2021),
the combination of rather limited supply and increased demand for health services, and the lack
of strict clinical acuity-based criteria for the allocation of health and medical resources, might lead
to more corruption, especially in public procurement in the health sector (Teremetskyi et al.,
2020).

Nations with lower corruption prevalence have evidenced slower pandemic growth (Attila,
2020; Farzanegan, 2021), which suggests corruption stands as an obstacle to the efficient and
effective fight against COVID-19. Finally, wealthier economies providing better socioeconomic
and health conditions to citizens should be better equipped to handle the negative effects of the
pandemic (Bokhari et al., 2007), despite the negative economic consequences of COVID-19 (see
e.g. Bodroza & Lazi¢ (2021) for Western Balkans). However, inversely, developed countries also
tend to have older populations, which contributed to higher death rates due to COVID-19.
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There is less research linking vaccination, corruption, and government efficiency, and the
existing research has yielded contradictory results. Vaccination is regarded as a powerful tool in
the fight against pandemics, both to alleviate the burden on hospitals and health workers and to
reduce fatalities. However, the public reactions to COVID-19 vaccines have varied from strong
demand to ‘anti-vax’ behaviors (Benoit and Mauldin, 2021), with different responses reflecting
differing levels of trust in governments and science at both the individual and societal levels
(Debus and Tosun, 2021; Grawitch and Lavigne, 2021). Jelnov and Jelnov (2022) showed that
government accountability contributes to the success of vaccination campaigns, with higher
vaccination rates observed in more liberal and less corrupt countries. Farzanegan and Hoffmann
(2021) found a negative relationship between countries’ corruption prevalence and vaccination
rates. On the other hand, this relationship was found to be positive in a comparative study of the
50 US states, indicating that corruption might also work as a ‘greasing mechanism’ in vaccine
delivery and priority access (Goel and Nelson, 2021).

DATA AND METHODOLOGY
Data Sources

This research is based on three data sources: (1) summarized data on the COVID-19 pandemic
(hereinafter: COVID dataset) by Ritchie et al. (2020); (2) data on economic, financial, and political
risk ratings for 140 countries (hereinafter: PRS dataset), obtained from The PRS Group (PRS
group, 2021); and (3) data on health system infrastructure (hereinafter: WHO dataset), taken
from the World Health Organization (WHO, 2021). The COVID dataset includes data directly
related to COVID-19, including new confirmed cases and deaths, total confirmed cases and deaths,
data on hospitalized patients, and data on COVID-19 tests and vaccinations, as well as health-
related data. The PRS dataset contains political, social, and economic data for various countries
around the world. Among others, it includes estimates on a country’s corruption level,
bureaucracy quality, democratic accountability, government stability, and socioeconomic
conditions. Finally, the WHO dataset includes data on hospital capacity and health infrastructure.

The COVID datasetis reported on a daily basis, the PRS dataset on a monthly basis, and the WHO
dataset on a yearly basis; upon merging these three datasets, they were all transformed to a daily
basis covering the period from February 1st, 2020, to December 31st, 2021.

Our analysis focuses on a set of 34 European countries (Table 2 in Appendix), as this gives us
the right amount of heterogeneity among countries to explore relationships between different
variables, but also enough homogeneity in terms of geographical effects, seasonal effects, and the
general level of development.

Empirical Methodology and Variables

Our empirical model to be tested is presented in Figure 1. Vaccination rate is a mediation
variable between latent construct Trust in government (GovtTrust) and two outcome variables:
(1) new cases of COVID-19 (New cases); and (2) new deaths connected to COVID-19 (New deaths).
GovtTrust represents the government’s capacity to carry out sound policies and citizen readiness
to follow government recommendations. It is estimated from a set of manifest variables (items):
(1) Corruption index, (2) Bureaucracy quality index, and (3) Socioeconomic index. These manifest
variables are highly constant over time (Figure 5 in the Appendix), suggesting that pre-pandemic
levels are very similar to those in the analyzed time frame. Trust in government is hypothesized
to affect the vaccination rate, which in turn affects new cases and new deaths attributed to COVID-
19.
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Figure 1. Empirical model
Source: Authors’ own work.

Note: “Demographic” and “Health” are in bold as these represent matrices of variables.

Additional variables which are hypothesized to affect the vaccination rate and two dependent
variables are the Stringency index and specific Country group effects. The stringency index enters
the model as a 7-day moving average, as it takes some time for stringency measures to affect both
vaccination rates and new cases/deaths.

Country group effects enter the model as a set of dummy variables. DEMOGRAPHIC is a matrix
of variables capturing a country’s demographics: namely, median age and population density.
HEALTH is a matrix of variables capturing a country’s health infrastructure: specifically, the
number of hospital beds and the universal health care (UHC) service coverage index. We also add
GDP per capita (PPP) to account for the general wealth of an economy. A more detailed description
of all variables used in this research is presented in Table 3 in the Appendix.

There are two stages to our empirical methodology. Firstly, we test the latent construct
GovtTrust for dimensionality, consistency, and reliability. Cronbach’s alpha (CA) coefficient, alpha-
if-deleted indicator, and different correlations were used to analyze the reliability of
measurement scales. Exploratory factor analysis (EFA) was used to examine the dimensionality
of the measurement scale, whereby the measurement models specified that each manifest
variable (scale items) was loaded by only one latent construct (factor), and the independence of
measurement errors was assumed (Kline, 2015). Secondly, after testing and estimating the latent
construct (variable) GovtTrust, structural equation modeling (SEM) was used to estimate the
empirical model.

RESULTS
Descriptive Statistics

Figure 2 presents a distribution of corruption, bureaucracy quality, socioeconomic conditions
(measures available on a monthly basis), and estimated trust in government in selected European
countries as averages during the 2020-2021 period. Corruption is lowest in Nordic countries
(Denmark, Finland, Norway, and Sweden), closely followed by Austria, Germany, Iceland, Ireland,
Netherlands, Switzerland, and the UK. Conversely, the highest corruption rates are recorded in
non-EU Eastern European countries like Russia, Belarus, Serbia, Moldova, Albania, and Ukraine.
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The relationship between corruption and bureaucracy quality essentially divides European
countries into two groups: those in which corruption is higher than bureaucracy quality and vice
versa. Socioeconomic conditions have been traditionally the most favorable in Northern European
countries like Denmark, Finland, and Sweden; and in Western European countries like Belgium,
Germany, Netherlands, and Switzerland. Countries with low corruption and high socioeconomic
conditions have higher trust in government and vice versa. Figure 5 in the Appendix shows that
these trends are rather stable over time.
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Figure 2. Corruption, bureaucracy quality, socioeconomic conditions, and estimated trust in
government in selected European countries (average 2020-2021)

Source: Authors’ own work.

Figure 3 displays the distribution of people vaccinated with one dose atleast (per hundred) and
estimated government trust in selected European countries from the beginning of 2021 onwards
when the vaccine was made available to the public. The solid black line represents a linear trend
between these two variables, illustrating that trust in government is positively correlated with
vaccination rate.
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Figure 3. Vaccination rates and estimated trust in government in selected European countries
Source: Authors’ own work.

Figure 4 presents a scatter diagram for the analyzed European countries showing four
dimensions: (1) population vaccination rate (people vaccinated with one dose at least per
hundred inhabitants); (2) total COVID-19 deaths per million inhabitants; (3) average level of trust
in government during the period 2020-2021 (those with a score below the median are designated
as low-government-trust countries, and those above the median high-government-trust
countries); (4) time horizon throughout 2021 with balances at the end of each month. Trust in
government is highest in Denmark, Finland, Norway, and Sweden (Nordic countries), followed by
Austria, Germany, Iceland, Ireland, the Netherlands, Switzerland, and the UK (marked in black).
On the other hand, the lowest rates of government trust were recorded in Eastern European
countries that are not members of the EU, such as Russia, Belarus, Moldova, Serbia, and Ukraine
(marked in light gray). Considering the time horizon, the vaccination rate progression is clearly
visible. It is very low in the first quarter of 2021 in all countries, regardless of the level of
government trust (given that the vaccine became available only at the beginning of 2021), and
rising in the second and the third quarters of 2021, most significantly in countries with a higher
government trust rate (which reached vaccination rates of over 70 percent). Finally, looking at
the correlation between vaccination rate and COVID-19 deaths, it is evident that this association
is stronger (in the sense of a higher absolute value of the correlation coefficient) in countries with
a higher government trust rate. In other words, the increase in the population vaccinated in high-
government-trust countries is correlated with fewer deaths from COVID-19.
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Figure 4. Vaccination rate and total COVID-19 deaths in selected European countries
Source: Authors’ own work.

The presented situation regarding the spread of the virus and associated deaths, vaccine
dynamics, and non-pharmaceutical measures applied vary across European countries. This
indicates some trends and relationships worthy of an in-depth investigation, where institutional
factors of public trust in government should be considered.

Estimation of Latent Constructs

List and descriptive statistics of manifest variables (items) used to estimate the latent “Trust in
Government” variable are presented in Table 4 in the Appendix. CA coefficients and item
correlations are shown in Table 5 in the Appendix. A CA coefficient value of 0.9225, coupled with
measurement scale reliability analysis results, indicate that the measurement scale used to
construct the GovtTrust variable possesses a satisfactory level of reliability. Measurement scales’
convergent validity and dimensionality were analyzed by EFA (Table 6 in the Appendix) and
results show that these scales possess convergent validity and are one-dimensional. Hence, the
group of items can be considered a unique measurement scale that measures the perception of
latent structures.

Model estimation

Latent construct GovtTrust estimated in the previous subsection, together with other variables,
were then entered into the SEM framework. Results of this model are shown in Table 1, which is
presented in three panels — Panel A shows the results of measurement equations (equations used
to estimate latent construct); Panel B details the results of structural equations (main equations
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in our model); and Panel C enumerates goodness of fit indicators for the overall model. Regarding
the measurement equations (Table 1, Panel A), both an increase in socioeconomic conditions and
bureaucracy quality are positively related to government trust, while a corruption increase is
inversely associated with government trust.

Structural equation results (Table 1, Panel B) are divided into three parts: first, we examine the
connection of various variables with the number of new people vaccinated; second, we consider
covariates of new COVID-19 cases; and third, we investigate covariates of new deaths attributable
to COVID-19. During the interpretation of these results, the reader should keep in mind that all
dependent variables are in “per million of the population” units to account for different population

sizes.

Table 1. Estimated SEM results

Panel A: Measurement equations

Non-standardized |

Standardized

Trust in government

Bureaucracy 1.000 (-) 0.875*** (0.006)
Corruption -1.342*%** (0.011) -0.911*** (0.006)
Socioeconomic 1.506*** (0.012) 0.822*** (0.006)

Panel B: Structural equations

| Non-standardized |

Standardized

New people vaccinated

Stringency index

| 0.002*** (0.000) |

0.203*** (0.010)

Country group (benchmark: Centr.

al and Eastern Europe)

Western Europe

-0.015** (0.006)

-0.039 (0.016)

Southern Europe

0.048*** (0.004)

0.106*** (0.010)

Northern Europe

0.034*** (0.005)

0.082*** (0.012)

Trust in government

0.044*** (0.003)

0.195*** (0.014)

New cases

New people vaccinated

-1.278*** (0.035)

-0.750*** (0.018)

Stringency index

0.006*** (0.000)

0.334*** (0.016)

Country group (benchmark: Centr

al and Eastern Europe)

Western Europe

-0.042%* (0.012)

-0.063** (0.019)

Southern Europe

-0.137*** (0.014)

-0.179*** (0.019)

Northern Europe

0.019* (0.011)

0.027 (0.015)

Total people vaccinated 0.002*** (0.000) 0.214 (0.014)
Median age 0.007*** (0.001) 0.056 (0.011)
Population density 0.042*** (0.012) 0.037*** (0.011)
GDP per capita -0.001 (0.000) -0.024 (0.017)
Hospital beds -0.226%** (0.021) -0.142*** (0.013)
UHC -0.001 (0.001) -0.020 (0.015)
New deaths

New people vaccinated

-12.940** (0.417)

-0.523*** (0.015)

Stringency index

-0.139*** (0.003)

-0.528*** (0.012)

Country group (benchmark: Centr

al and Eastern Europe)

Western Europe

-2.835%** (0.149)

-0.298*** (0.015)

Southern Europe

-3.025%** (0.177)

-0.272*** (0.016)

Northern Europe

-0.322** (0.131)

-0.031*** (0.013)

Total people vaccinated

-0.010*** (0.002)

-0.066 (0.012)

Median age

0.185*** (0.017)

0.107*** (0.010)

Population density

0.283* (0.150)

0.017*** (0.009)

GDP per capita

-0.017*** (0.005)

-0.057 (0.015)
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Non-standardized Standardized
Hospital beds -0.838*** (0.262) -0.036*** (0.011)
UHC -0.016* (0.009) -0.022 (0.013)
Panel C: Goodness of fit indicators

N 9,925

Chi-squared statistic 8,238.81***

RMSEA 0.044

CFI 0.927

TLI 0.917

GFI 0.920

Notes: *** p<0.01, ** p<0.05, * p<0.10. Standard errors are in parentheses. CFI - Comparative fit index, GFI
- Goodness of fit index, RMSEA - Root mean square error of approximation, TLI - Tucker-Lewis index. Since
this model is estimated once COVID-19 vaccines were readily available, the number of observations (9,925)
is different from that reported in Table A1 in the Appendix.

Source: Authors’ own work.

The first part of our model, which examined the effects of different variables on vaccination
rates, reveals that trust in the government is positively and significantly related to new people
being vaccinated. On average, a one index point increase in trust in government (all other things
held constant) will increase the number of new vaccinations by 0.044 per million citizens (a
similar interpretation is for the standardized estimated coefficient as well). The stringency index
is also positively and significantly related to the level of trust in the government, where a unit
increase in this index, ceteris paribus, will increase the number of newly vaccinated by 0.002 per
million citizens, on average. This suggests that citizens who trust their government and its
pandemic response efforts are more likely to get vaccinated and that trust in government is a
stronger incentive for vaccination than strict government policies.

The second part of our model, in which we considered new cases of COVID-19 (per million),
shows that a unit increase in new people vaccinated, all other things held constant, will lead to a
decrease in new cases by 1.278 cases per million citizens. Somewhat surprisingly, there is a
positive association between the stringency index and the number of new cases, although the
magnitude of this effect is very small. This can partly be explained by a certain lag between the
introduction of stricter measures and the time taken for them to reduce new cases. Median age
and population density are both positively associated with new COVID-19 cases, given that COVID-
19 has been disproportionately lethal among older populations and higher population density
facilities transmission of the virus (McKibbin and Fernando, 2020).

The third part of our model, focusing on factors connected to new deaths attributable to COVID-
19, indicates that the number of new people vaccinated is also again negatively correlated with
new deaths, with this magnitude being far greater than the one on new cases. This is in line with
communications regarding the COVID-19 vaccine that the primary goals of vaccination are to
reduce fatalities and to alleviate the symptoms of the virus, while it does not eliminate the
possibility of transmission. This relationship would be expected to be different for pandemics in
which a virus was completely prevented by a vaccine. The stringency index in this case is also
negatively associated with the number of new deaths, albeit to a much smaller magnitude. This
result is also in line with the trend presented in Figure 4, where most countries began reducing
restrictive measures once the vaccine became readily available. As with the number of new cases,
median age and population density are also positively associated with new deaths, and these
effects are of a higher magnitude. In terms of healthcare infrastructure, both the count of available
hospital beds and accessibility of healthcare (universal healthcare index) are, as expected,
negatively associated with the number of new deaths.
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DISCUSSION AND CONCLUSION

Corruption, including the quality of bureaucracy and socioeconomic conditions, is significantly
associated with a loss of confidence in the government. This trust in government, in combination
with COVID-19 government response strategies administrated and other effects stemming from
specific country groups has been associated with an increase in people vaccinated, which in turn
had been shown to reduce new COVID-19 cases and new COVID-19 deaths. This means that
corruption seriously erodes trust in government, and this mechanism weakens the pandemic
response. Unlike other scarce studies that looked only at the direct link between corruption and
vaccination, we also considered non-pharmaceutical interventions and the impact of corruption
on pandemic outcomes, with several contextual variables included in the SEM model. This broader
analysis shows the negative effects of corruption on efficiently fighting COVID-19 through both
government policies and vaccination campaigns.

The results of this paper are in line with previous research. Our findings are similar to those of
Jelnov and Jelnov (2022), who also find higher vaccination rates in countries that are perceived as
less corrupt. Their data show that a unit increase in Corruption Perception Index (index scaled 0
to 10) is related to a 1 percentage point decrease in vaccination rate. Farzanegan and Hofmann
(2021) analyze the association between public corruption and COVID-19 vaccination rates in
more than 90 countries worldwide and find that corruption in 2020 can explain about 50% of
vaccination progress by mid-2021.

These findings also hold practical relevance for policymakers. Obtained results demonstrate
that non-pharmaceutical interventions and vaccination are effective tools to reduce the spread of
COVID-19 and to minimize its fatality, although vaccination should be the primary target. This is
despite claims to the contrary by anti-vax and anti-restriction communities. The model also
indicates that government trust is a key component of an effective vaccination campaign and an
effective response to COVID-19. This leads us to believe that more needs to be done to eradicate
corruption and build trust between citizens and governments. Anti-corruption programming and
efforts to increase public trust should be included in global health policy. Current COVID-19
challenges should not reduce funding or focus on such efforts, as corruption is severely
undermining pandemic relief measures.

Lastly, this study is not without limitations and open questions for future research. First, a
standard challenge in any latent variable estimation stems from the possibility of omitting an
important item which is connected to the latent construct being measured. Instead of relying on
nationwide questionnaires on trust in government, which is prone to self-evaluation bias, we
utilize the PRS dataset with measures of various economic and financial risks for each country.
However, future research is encouraged to use additional variables to approximate trust in
government, such as government stability or democratic accountability. Second, in spite of the
limited data available, this research takes into account country-level sociodemographic attributes
such as median age and population density; and for country-level healthcare, infrastructure is
approximated by the number of hospital beds. These data were amended with country-level
indicators on various key daily indicators related to the pandemic. Future research is suggested
to add demographic, social, and economic data on those who were affected and/or died from
COVID-19 to the model and estimate it on an individual level, (some initial attempts were already
made by Rieger and Wang (2021)), and to expand the geographic scope of the research beyond
the European continent to see if our findings remain consistent. Thirdly, this research focused
exclusively on the COVID-19 pandemic, but future research is encouraged to determine whether
these findings hold true for other past pandemics. Fourth, there may also be an issue with the
direction of causality, i.e,, it is also possible that increased levels of COVID-19 cases and deaths
negatively impact government trust. Lastly, instead of performing a general equilibrium analysis,
this research performs an average analysis for given countries. During a pandemic, there are likely
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to be other spillovers and externalities, such as decreased mental health, increased levels of
anxiety, disruptions of global value chains, etc., which we do not estimate.
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APPENDIX

Table 2. List of countries that entered analysis

Country Frequency 2 Percent Cumulative
Albania 602 2.86 2.86
Austria 615 2.93 5.79
Belarus 612 2.91 8.7
Belgium 636 3.03 11.73
Bulgaria 603 2.87 14.6
Croatia 615 2.93 17.53
Czech Republic 610 2.90 20.43
Denmark 613 2.92 23.35
Estonia 613 2.92 26.26
Finland 642 3.06 29.32
France 647 3.08 32.4
Germany 644 3.06 35.46
Greece 614 2.92 38.39
Hungary 607 2.89 41.27
Iceland 612 2.91 44.19
Ireland 611 2.91 47.09
Italy 640 3.05 50.14
Latvia 609 2.90 53.04
Lithuania 611 2.91 55.95
Moldova 603 2.87 58.82
Netherlands 613 2.92 61.73
Norway 614 2.92 64.66
Poland 607 2.89 67.54
Portugal 609 2.9 70.44
Romania 614 2.92 73.36
Russia 640 3.05 76.41
Serbia 605 2.88 79.29
Slovakia 605 2.88 82.17
Slovenia 606 2.88 85.05
Spain 639 3.04 88.09
Sweden 639 3.04 91.13
Switzerland 615 2.93 94.06
Ukraine 608 2.89 96.95
United Kingdom 640 3.05 100.00
TOTAL 21,013 100.00

Note: 2 Frequency in this table refers to days observed in each country.
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Table 3. Description of variables used in analysis
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Stringency index

workplace closures, and travel bans. (Oxford COVID-19
Government Response Tracker, Blavatnik School of
Government)

Variable Description Values
Source: COVID dataset?
New confirmed cases of COVID-19 (7-day smoothed) per
New cases J . .
million people in the total population.
New deaths NE.EV\{ deaths att.rlbuted to COVID-1.9 (7-day smoothed) per
million people in the total population.
New vaccinations Daily number of people receiving their first vaccine dose (7-
day smoothed) per hundred people in the total population.
Government Response Stringency Index: composite measure
based on 9 response indicators including school closures, 0-100 100 =

strictest response

GDP per capita

Gross domestic product at purchasing power parity (constant
2011 international dollars).

Median age

Median age of the population, UN projection for 2020.

Population density

Number of people divided by land area, measured in square
kilometers.

Source: PRS dataset P

Corruption index: A measure of corruption within the political
system concerned with actual or potential corruption in the

0 - 6, higher values

This index consists of unemployment, consumer confidence,
and poverty.

Corruption form of excessive patronage, nepotism, job reservations, indicate higher
‘favor-for-favors’, secret party funding, and suspiciously close corruption
ties between politics and business.
Bureaucratic quality index: A measure of the strength and
Bureaucratic expertise to govern wit.h.out drastic changes in poli'cy ' 0 - 4, .higher. values
quality (autonomous from political pressure) or 1r.1terrupt10ns in indicate anher
government services (established mechanism for recruitment quality
and training).
Socioeconomic conditions index: A measure of the
. . socioeconomic pressures at work in a society that could 0 - 12, higher values
Socioeconomic . . ) s : . 3
conditions constrain government action or fuel social dissatisfaction. indicate better

conditions

Source: WHO dataset

Hospital beds per thousand people, which include inpatient
beds available in public, private, general, and specialized

Southern Europe, 4 - Northern Europe

Hospital beds . er e
p hospitals and rehabilitation centers. In most cases, beds for
both acute and chronic care are included.
Coverage index for essential health services (based on tracer 0-100. hicher
. interventions that include reproductive, maternal, newborn . g
UHC index . . . ; ; values indicate
and child health, infectious diseases, noncommunicable .
. . . better services
diseases, and service capacity and access).
Other variables
1 - Central and Eastern Europe, 2 - Western Europe, 3 -
Country group

Notes: 2 Definition, methodology and sources behind all variables from COVID dataset are available here

https://github.com/owid/COVID-19-data/tree/master/public/data. P

Definition,

methodology and

sources behind all indices from PRS dataset are available here https://www.prsgroup.com/wp-
content/uploads/2018/01/icrgmethodology.pdf. Definition, methodology and sources behind all indices
from WHO dataset are available here https://covid19.who.int/data.
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Table 4. Descriptive statistics of latent constructs’ items
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Latent construct | Item Mean 3::::;:; Minimum | Maximum
Corruption 2.42 1.18 0 4.5
GovtTrust Bureaucracy 3.03 0.95 4
Socioeconomic 7.70 1.39 4.5 11
Note: “St. dev.” denotes standard deviation.
Table 5. Item correlations and Cronbach alphas
Latent construct Item Inter-ite.:m Item-re.st Cronbach Alpha-if-
correlation | correlation alpha deleted
Corruption 0.8084 0.8340 0.8940
GovtTrust Bureaucracy 0.7681 0.8648 0.9225 0.8689
Socioeconomic 0.8179 0.8268 0.8998

Table 6. Exploratory factor analysis results

Panel A: Eigen values

Factor Eigen values Pel.'centage- of Cumulati.ve percefntage
explained variance of explained variance
2.30986 1.0804 1.0804
-0.0731 -0.0342 1.0462
-0.0987 -0.0462 1.0000
Panel B: Eigen vector
Latent construct Item F1
Corruption -0.8697
GovtTrust Bureaucracy 0.9011
Socioeconomic 0.8610
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Figure 5. Long-run trends (1985-2021) of corruption, bureaucracy quality, and socioeconomic

conditions in selected European countries
Source: Authors’ own work.
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