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Effect of public corruption 
on the COVID‑19 immunization 
progress
Mohammad Reza Farzanegan1,2,3* & Hans Philipp Hofmann1

The coronavirus disease (COVID-19) outbreak has resulted in the death of over four million people 
since late 2019. To reduce the human and economic costs of COVID-19, different vaccines have been 
developed and distributed across countries. There has been significant cross-country variation in the 
vaccination of people against COVID-19. In this study, we focus on public corruption to explain the 
significant cause of cross-country variation in immunization progress. We suggest that countries with 
a higher degree of public corruption have been less successful in the vaccination of their population, 
controlling for other important determinants of immunization progress.

The end of 2019 saw the emergence of a novel and particularly infectious disease which had a sudden and pro-
found global impact. The new coronavirus spread rapidly and soon took over the planet. There have been more 
than 213 million confirmed cases and close to 4.5 million deaths as of August 2021. To limit the spread of the 
virus, COVID-19 containment measures were implemented by countries. These measures, such as social distanc-
ing, entail economic and psychological costs (see for example1–3). The only long-term response to the crisis is the 
immunization against the severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2).

Several vaccines have been developed and offer high protection against disease and infection from the virus. 
For example, the Pfizer/BioNTech vaccine has 92% efficacy at preventing the COVID-19 disease for the ances-
tral type and Alpha variant and 90% for the Beta, Gamma, and Delta variants. The vaccine has 86% efficacy 
at preventing the infection for the ancestral and Alpha and has 78% efficacy for the Beta, Gamma, and Delta 
variants4. Countries such as Bhutan, Israel and the Seychelles have already vaccinated large contingents of their 
adult population5. However, there have been challenges in vaccinating the global population. The problem of 
corruption in the vaccine process has gained the attention of media and international organizations.

In the report “COVID-19 Vaccines and Corruption Risks: Preventing Corruption in the Manufacture, Alloca-
tion and Distribution of Vaccines,” the United Nations Office on Drugs and Crime6 discusses the potential risks 
of corruption in the distribution process, where vaccine doses could be stolen, the theft of emergency funding 
and opportunities for nepotism, favoritism, and corrupted procurement systems. Transparency International7 
and the European Anti-Fraud Office8 raised similar concerns regarding the distribution of vaccines.

The supply shortage of COVID-19 vaccines creates opportunities for corruption throughout the world. In 
South America, Peruvian and Argentinian politicians and their families received vaccinations prior to being 
officially eligible for them9. There have also been reports of wide-ranging corruption scandals related to the 
COVID-19 vaccine in Brazil and Venezuela9. In Spain, local mayors received preferential access to vaccine doses 
before they were widely available to the general public10,11. In Italy, there have been reports of vaccine sales on 
the grey market12,13. Corruption scandals around the vaccine were also reported in Lebanon, South Africa and 
China14,15. Another example is Iran, which is struggling with significant mortality rates due to COVID-19 and 
slow vaccination progress. In May 2021, Kianoush Jahanpur, the spokesman for Iran’s Food and Drug Admin-
istration, noted significant over-invoicing of imported vaccines by private firms (up to 12 times higher than the 
real price of the vaccines). Such firms with access to subsidized rates on vaccines are incentivized to over-invoice 
their imports and sell the additional amounts in the black market for foreign exchange at a high premium16. 
In addition to the recent COVID-19 vaccine scandals, it is worth mentioning that some of the pharmaceutical 
companies manufacturing the COVID-19 vaccine (AstraZeneca, Johnson & Johnson, Pfizer) were sued over 
bribery prior to the pandemic15. These examples argue for the possible destructive effects of public corruption 
on the successful vaccination against COVID-19. However, a data-driven cross-country investigation on the role 
of corruption in vaccinations is lacking. In this study, using data on the share of the population who have been 
vaccinated against COVID-19, public corruption, healthcare capabilities and economic indicators from over 
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90 countries, we examine the association between corruption and COVID-19 vaccination coverage. We find 
strong evidence of the damaging effects of pre-pandemic corruption on immunization progress across countries.

Literature review
Lambsdorff17 defines corruption as “[…] the misuse of public power for private benefit.” Therefore, corruption 
occurs at the intersection of public spending and the private sector. Misuse is defined as a behavior that deviates 
from the formal and informal rules of a political society or “[…] more generally, where narrow interests are fol-
lowed at the expense of the broader interests of the public at large”17. Corruption can take different forms such 
as extortion, fraud, embezzlement and bribery17.

But how can corruption affect the speed and scale of worldwide vaccination projects? In light of the extraor-
dinary speed and global scale of COVID-19 vaccine distribution, Goel et al.18 identify, based on pre-pandemic 
research on corruption, at which stages of the vaccination process can public power be misused for private benefit. 
Goel et al. argue that the urgent political need for a vaccine creates an additional layer of government intervention 
compared to previous distribution processes of pharmaceutical goods. The accompanying increased number of 
involved bureaucrats could create opportunities for corrupt activities. Hastily negotiated contracts could give 
incentives for rent-extracting behavior. Goel et al. explain that at the vaccine development and approval stages, 
pharmaceutical companies might bribe regulatory institutions to expedite approvals of new vaccines. Finally, 
they suggest that in the distribution process, consumers might try to bribe bureaucrats for two reasons: to obtain 
vaccines before their official eligibility and to seek additional doses to subsequently sell on the grey market.

Another channel for the effect of corruption on vaccination progress is the quality of health systems. The 
quality of the health sector essentially defines the speed and effectiveness of the COVID-19 vaccination process. 
However, the health sector is also prone to corruption. Savedoff and Hussmann19 state: “No other sector has the 
specific mix of uncertainty, asymmetric information and large numbers of dispersed actors that characterize the 
health sector. As a result, susceptibility to corruption is a systemic feature of health systems […].” The authors 
underscore the enormous amount of global government spending on health, which would make the health sector 
highly profitable and therefore especially vulnerable to corruption. Transparency International estimates that 
7.5 trillion dollars every year are spent on public health globally, 500 billion dollars of which is misappropriated 
due to corruption20.

Sommer21 argues that corruption in the health sector reduces the available capital for health, increases the 
costs for patients, inhibits service improvement, reduces the quality of care and generally hinders reform and 
improvement. Countries with health sectors that suffered from corruption prior to the crisis could be less 
effective during the COVID-19 pandemic. Farzanegan22, for example, has shown that the level of corruption is 
positively and significantly associated with COVID-19 fatality rates across countries. The “Nikkei COVID-19 
Recovery Index,” ranks the vaccination progress, country-level infection management and social mobility for 
more than 120 countries. 14 out of 15 countries at the bottom of the ranking are the worst performing countries 
in the fight against the pandemic in September 2021 and are negative in the control of corruption index from the 
World Governance Indicators, showing higher degrees of corruption. Conversely, 13 out of the 15 top perform-
ing countries according to the index are in positive in the corruption index23. The nexus between corruption 
and governmental and health sector performance during the pandemic could also affect the speed and scale of 
vaccination projects worldwide.

Moreover, there is empirical evidence for the substantial negative effects of corruption on the health sector. 
Hanf et al.24 find a positive relationship between corruption and child mortality. The authors estimate that more 
than 140,000 deaths of children every year could be indirectly attributed to corruption. Sommer21 also focuses 
on child and infant mortality as the dependent variable and concludes that the interaction between corruption 
and health expenditures negatively affects child and infant mortality. Li et al.25 verify the negative effects of cor-
ruption on five different measures of health outcomes and conclude that corruption causes deaths. Habibov26 
finds a negative relationship between corruption experienced in the healthcare sector and satisfaction with 
healthcare as subjective indicators. Achim et al.27 find that higher levels of corruption negatively affect physical 
(expressed as life expectancy and mortality) and mental health (expressed by happiness). Azfar and Gurgur28 
find that in areas in the Philippines with widespread corruption, respondents reported longer wait times in 
public clinics and a higher frequency of being denied vaccines even prior to the COVID-19 crisis. Among other 
health outcomes, which were negatively associated with corruption, the authors find that corruption reduces 
immunization rates and delays the vaccination of newborns. Factor and Kang29 analyze the effects of corruption 
on different health indicators, including immunization. Their results show that higher corruption is associated 
with lower levels of health expenditures as a percentage of GDP per capita, and with poorer health outcomes in 
general. Higher levels of corruption show a negative effect particularly on Diphtheria and tetanus toxoids and 
pertussis (DPT) immunization rates.

Another channel through which corruption may affect COVID-19 vaccination progress is social and political 
trust. Studies find that corruption negatively affects trust (see examples30–32). Low levels of political trust may 
decrease the acceptance of vaccines against the COVID-19 virus. Empirical research finds a positive effect of 
trust on vaccine acceptance during previous immunization campaigns33,34. During COVID-19, trust in institu-
tions and the health sector is especially crucial due to the shortened clinical trials and emergency approvals of 
the vaccines in many countries. Lazarus et al.35 report that higher levels of trust in information provided by the 
government are associated with higher COVID-19 vaccine acceptance.

In addition to the direct causes of corruption on the vaccination progress, the development stage of the 
COVID-19 vaccines needs to be considered. The first vaccine approved by the US Food and Drug Administration 
was from Pfizer/BioNTech36. BioNTech is a German startup that collaborated with Pfizer to develop a COVID-
19 vaccine. One of the co-founders of the BioNTech Company, Dr. Ugur Sahin, commented in an interview 
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with the New York Times regarding the development of the vaccine: “There are not too many companies on the 
planet which have the capacity and the competence to do it so fast as we can do it […]”37. The fast development 
of effective vaccines against the COVID-19 virus presupposed a constructive climate for entrepreneurship and 
highly educated scientists. Higher levels of corruption have been shown to have negative effects on productive 
entrepreneurship38 and quality of education39. Therefore, corruption may additionally have an indirect impact 
on vaccination projects by reducing entrepreneurship and the quality of education in the long term. Table 1 
presents a summary of related studies.

In short, based on additional government intervention due to the urgent response required by the virus, the 
high potential to sell vaccines on the grey market, the negative effects of corruption on the health sector and 
its role in the vaccine distribution process and the potential negative effect of corruption on public trust in the 
vaccine, we expect corruption to be negatively associated with cross-country COVID-19 vaccination progress. 
Our hypothesis is therefore:

Table 1.   Review of the literature on the governance-vaccination nexus.

Study Subject of investigation Approach Findings

Effect of corruption on the health sector

Achim et al.27 Effect of corruption on population health
Pooled OLS
185 countries (54 high-income and 131 low-
income countries)
Period of the analysis: 2005–2017

Higher levels of corruption are negatively 
associated with physical health (expressed as 
life expectancy and Mortality rate) and mental 
health (expressed by happiness)

Habibov26 Effect of corruption on healthcare satisfaction in 
transitional countries

OLS regression and two-stage 2SLS regression
Use the “Life in Transition Survey”
Observations: (N = 8655) in 12 post-socialist 
countries

Negative relationship between corruption and 
healthcare satisfaction

Hanf et al.24 Effect of corruption on national under-five 
mortality rate

Multivariate linear regression modelling
178 countries
Cross-sectional

Positive effect of corruption on child mortality
Authors estimate that more than 140,000 annual 
children deaths could be indirectly attributed to 
corruption

Holmberg and Rothstein40 Effect of quality of government on population 
health

Multivariate linear regression
> 120 countries
cross-sectional

Higher levels of the QoG index are positively 
associated with life expectancy and higher levels 
of subjective health feelings
Complementary, higher levels of the QoG index 
were negatively associated with mortality rates 
for children and mothers

Lio and Lee41 Effect of corruption on five indicators for popu-
lation health

Ordinary least squares (OLS), fixed-effects
119 countries for the period 2005–2011

Lower levels of corruption are positively associ-
ated with:
Longer life expectancy
Lower infant mortality rate
Lower under-five mortality rate

Sommer21

Investigate the effect of the interaction between 
health expenditure and corruption in the execu-
tive and in the public sectors on infant and child 
mortality

Two-way fixed effects models
90 lowand middle-income countries
timeframe: 1996 to 2012
Panel data

Negative interaction effect of corruption and 
health expenditure on child and infant mortality

Effect of corruption on the health sector—focus on immunization

Azfar and Gurgur28 Effect of corruption on health outcomes Random effects, tobit, ordinary-least
Philippines: Survey data

Corruption reduces immunization rates and 
delays the vaccination of newborns. One stand-
ard deviation (≈10%) increase in corruption 
reduces the immunization rate by approximately 
11–19%
Effect of corruption on health outcomes depends 
on the geography of the regions (rural/urban)
Lower-income strata were more affected by 
corruption

Factor and Kang29

Developing a theoretical framework for under-
standing the impact of corruption. Analyzing the 
effects of corruption on different health indica-
tors such as immunization

Structural equation models
133 countries

Higher corruption is associated with lower levels 
of health expenditures as a percentage of GDP 
per capita, and with poorer health outcomes in 
general
Corruption has negative effect on DPT immuni-
zation rates

Goel and Nelson44
Examine socio-economic driver of two depend-
ent variables; administration and delivery 
efficiency of Covid-19 vaccines

OLS regression
50 States of the United States
Data was collected for two different periods (12. 
January and 2. February 2021)

Nursing homes per capita, Covid-19 deaths and 
amount of health workers are positively associ-
ated with the delivery efficiency of Covid-19 
vaccines
Centralized public health agency is associated 
with vaccination efficiency
Corruption (5-year average) shows positive effect 
for both dependent variables but no statistical 
significance for the variable which captures the 
dissemination of vaccinations in the second time 
period (2. February 2021)

Li et al.25
Investigate the effect of corruption on health out-
comes/dependent variables were among others 
DPT immunization and measles immunization

Ordinary least squares (OLS), fixed-effects and 
two-stage least squares (2SLS) estimation meth-
ods, ≈ 150 countries/cross-country panel data

Negative effect of corruption on health outcomes 
such as DPT and measles immunization
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Hypothesis Higher levels of public corruption have a negative effect on the percentage of the population who 
are partially or fully vaccinated against COVID-19, ceteris paribus.

Methods
Study variables and data sources.  Our main dependent variables are the percentage of the population 
who received at least their first dose of a COVID-19 vaccine and the percentage of the population who are fully 
vaccinated, where “fully vaccinated” refers to people who have been fully vaccinated with either a single- or two-
dose vaccine. The data for vaccination coverage is from Bloomberg42. Our dependent variable shows the status 
of countries on 30 August 2021.

The primary independent variable is a measure of corruption. We use the control of corruption index from 
World Governance Indicators43, which shows the perception of the extent to which public power is exercised 
for private gain and capture of the state by private interest and elites. We reverse this index by multiplying it by 
− 1. Thus, a higher score means a higher level of perceived corruption. We use the scores of countries in 2020 
(our results also hold if we use corruption scores from 2019, which may be useful to reduce the risk of reverse 
feedback from the COVID-19 outbreak in 2020 and 2021 and vaccination projects). Goel and Nelson44 explain 
the implications of COVID-19 vaccine rollouts on corruption in the case study of the US. For a robustness check, 
we also use the corruption perception index (CPI) from Transparency International in 2020. CPI is a composite 
index based on a combination of 13 surveys that shows how corrupt a country’s public sector is perceived to be 
by experts and business executives45. Theoretically, it is in the range of 0 (most corrupt) to 100 (least corrupt). 
We subtract the original scores from 100, thus higher values refer to more corruption in the public sector. There 
is a significant and positive correlation between the WGI and TI corruption indicators in our sample (r = 0.98).

Progress in COVID-19 immunization is not just a function of administrative corruption. To check for other 
possible drivers of speed and coverage of vaccination projects, we consider a set of socio-economic, health and 
institutional indicators. The inclusion of such variables is important because they can be correlated with both 
corruption and vaccination coverage. These control variables are the logarithm (log) of GDP per capita, the log 
of physicians (per 1,000 people), the log of domestic general government health expenditure per capita, the log of 
nurses and midwives (per 1,000 people), and urban population (% of total population). These variables are taken 
from the World Development Indicators by the World Bank46 capture the pre-pandemic socio-economic condi-
tions of countries. Earlier studies have shown a significant correlation between the level of economic development 
and corruption. A line of literature refers to the possible positive association (greasing the wheels hypothesis) 
when there is a high regulatory burden in an economy (e.g.,47,48) while the most recent studies show a negative 
association between corruption and income of a nation (sanding the wheels hypothesis) (e.g.,49,50). Corruption 
is also associated with pre-pandemic health infrastructure and resources. It is shown that corruption distorts the 
allocation of a government’s budget toward areas where bribes can be more easily obtained. In such economies, 
the areas such as public health and education are under-invested51–53. Obviously an equipped and efficient health 
care system can manage large-scale projects, such as vaccinations, more effectively. Corruption may hinder the 
successful implementation of vaccination through its distorting effect on the health sector. Finally, we have also 
controlled for the share of the urban population. It is also seen that higher levels of corruption may destabilize 
a political system in countries with higher levels of youth urban population54. An unstable political system will 
be less successful in efficiently and effectively implementing major vaccination projects.

In addition, we control for the quality of political institutions by including the Polity2 index, which is taken 
from Marshall et al.55, and the government effectiveness index in 2020 from WGI43. Corruption is associated 
with the type of political regime, which is an important contributor toward successful vaccination projects. The 

Table 2.   Descriptive statistics. *Re-scaled by multiplying the original index by − 1. Higher scores show higher 
levels of petty and grand corruption. **Rescaled by subtracting the original index from 100. Higher scores 
show higher levels of public corruption.

Variable Obs Mean SD Min Max Sources

Given 1 dose (30 Aug. 2021) % of population 190 35.95 26.46 0.10 83.60 Bloomberg42

Fully vaccinated (30 Aug. 2021) % of population 186 28.45 24.81 0.10 83.40 Bloomberg42

Control of corruption (in 2020) (re-scaled)* 188 − 0.01 1.01 − 2.27 1.91 WGI43

Corruption perceptions index (in 2020) (re-scaled)** 171 55.95 18.95 12 88 Transparency International45

Log of GDP per capita (2017–2019) 183 8.81 1.47 5.94 12.19 WDI46

Log of physicians (per 1,000 people) (2017–2019) 113 0.09 1.33 − 3.33 2.12 WDI46

Log of domestic general government health expenditure per 
capita (2017–2019) 177 5.84 1.74 1.42 8.65 WDI46

Log of nurses and midwives (per 1000 people) (2017–2019) 146 0.98 1.17 − 2.64 4.54 WDI46

Urban population (% of population) (2017–2019) 191 60.35 23.93 13.17 100 WDI46

Polity2 index (in 2018) 160 4.38 6.04 − 10 10 Marshall et al55

Government effectiveness (in 2020) 188 0.03 1.00 − 2.34 2.34 WGI43

Fractionalization 149 0.46 0.25 0.02 0.89 Drazanova58

Globalization (in 2018) 184 62.78 14.24 30.16 90.79 Gygli et al.59
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government effectiveness measurement aims to capture perceptions of the quality of public services, the quality 
of the civil service and the degree of its independence from political pressures. In addition, it shows the quality 
of policy formulation and implementation and the credibility of the government’s commitment to such policies. 
This dimension of governance is relevant in our analysis because vaccinations are an important public service and 
needs significant state capacity, coordination and commitment by government agencies. Government effective-
ness has already been proven to be negatively associated with COVID-19 mortality56 and can be an important 
transmission channel for the effect of public corruption on vaccination progress. Moreover, countries with high 
ethnic fractionalization may suffer from a variety of socio-economic and policy distortions57. The risk of internal 
conflict and rent-seeking is higher in countries with higher degrees of ethnic fractionalization57. Thus, we also 
control for this issue using the fractionalization index from Drazanova58. Also, countries with more integration 
in the international markets and more economic openness may have faster access to suppliers of COVID-19 
vaccines. Thus, we also control for globalization using the 2018 index (latest available year) from Gygli et al.59 
The issue of international contacts was also examined by Farzanegan et al.60 during the COVID-19 outbreaks 
across countries. Finally, we control for continent dummy variables that consider other regional characteristics 
which may explain cross-country variations in the progress of vaccination against COVID-19.

Supplementary Information 1 provides detailed information on the variables and their sources. Table 2 pre-
sents the summary statistics of variables.

The baseline econometric model has the following form and we estimate it with ordinary least squares (OLS) 
and robust standard errors.

Table 3.   Regression results with the % of the population who have received one COVID-19 vaccine as of 
30.08.2021and corruption as the main explanatory variable. Method of estimation is ordinary lease squares. 
Robust t statistics are in parentheses. ***, **, *Statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Given 1 dose (by 30 August 2021)

Corruption 
in 2020 
(WGI)

− 18.391*** 
(− 17.45)

− 14.678*** 
(− 10.80)

− 7.146*** 
(− 3.87)

− 12.716*** 
(− 6.74)

− 7.959*** 
(− 4.40)

− 10.203*** 
(− 5.60)

− 12.138*** 
(− 7.98)

− 17.008*** 
(− 13.78)

− 1.506 
(− 0.44)

− 16.037*** 
(− 12.36)

− 11.716*** 
(− 6.62)

− 11.409** 
(− 2.32)

− 10.422*** 
(− 3.08)

Corruption 
in 2020 
(TI)

− 0.541*** 
(− 2.93)

Log of 
GDP per 
capita

8.868*** 
(6.55)

5.304 
(1.61)

8.105*** 
(2.91)

8.435*** 
(2.97)

Log of 
physicians 
(per 1,000 
people)

5.575*** 
(3.45)

0.144 
(0.05) 1.238 (0.49) 0.655 

(0.26)

Log of gov-
ernment 
health 
expendi-
ture

7.163*** 
(5.52)

3.969 
(1.20)

Log of 
nurses and 
midwives

4.851*** 
(3.36)

− 1.650 
(− 0.71)

− 0.844 
(− 0.42)

− 0.828 
(− 0.42)

Urban 
population 
(% of total 
popula-
tion)

0.272*** 
(4.53)

− 0.113 
(− 0.79)

− 0.075 
(− 0.56)

− 0.086 
(− 0.62)

Polity2 
index

− 0.690** 
(− 2.36)

− 0.703** 
(− 2.46)

− 0.733** 
(− 2.59)

− 0.629** 
(− 2.08)

Govern-
ment effec-
tiveness

15.889*** 
(4.67)

− 2.120 
(− 0.35)

Fractionali-
zation

− 3.201 
(− 0.55)

6.384 
(0.95) 4.850 (0.73) 4.147 

(0.62)

Globaliza-
tion

0.576*** 
(3.61)

0.375 
(0.92) 0.260 (0.70) 0.228 

(0.56)

Africa − 10.407 
(− 1.56)

− 6.874 
(− 1.12) 9.319 (1.50) − 5.821 

(− 0.89)
− 10.992* 
(− 1.68)

− 13.221** 
(− 2.00)

− 3.002 
(− 0.45)

− 8.970 
(− 1.59)

− 1.370 
(− 0.13)

− 7.227 
(− 1.04)

14.691 
(1.65)

15.277* 
(1.80)

14.896* 
(1.72)

Asia 11.293* 
(1.69) 7.009 (1.11) 21.261*** 

(3.43) 7.734 (1.17) 10.076 
(1.49) 5.700 (0.84) 17.736** 

(2.53) 5.901 (0.98) 21.523** 
(2.10)

10.321 
(1.43)

28.245*** 
(3.85)

27.886*** 
(3.86)

28.022*** 
(3.68)

North 
America

10.703 
(1.49) 3.368 (0.49) 16.046*** 

(2.63) 1.078 (0.15) 6.353 (0.87) 5.912 (0.85) 27.426*** 
(3.62) 7.030 (1.15) 26.530** 

(2.46)
11.330 
(1.46)

28.881*** 
(4.04)

30.612*** 
(4.58)

31.132*** 
(4.36)

South 
America

21.291*** 
(3.13)

16.084** 
(2.41)

32.862*** 
(5.92)

12.133* 
(1.72)

19.674*** 
(2.97)

11.882* 
(1.67)

31.386*** 
(4.62)

19.984*** 
(3.29)

31.673*** 
(3.11)

19.429*** 
(2.64)

43.552*** 
(6.80)

44.785*** 
(7.78)

45.534*** 
(7.40)

Europe 12.947** 
(2.04) 4.114 (0.66) 23.504*** 

(4.56) 3.143 (0.47) 11.881* 
(1.78) 6.825 (1.03) 21.654*** 

(3.37) 7.225 (1.29) 20.179** 
(2.09) 3.895 (0.50) 25.124*** 

(3.84)
26.578*** 
(4.16)

27.378*** 
(3.92)

Oberva-
tions 183 183 179 112 174 145 182 158 183 147 179 92 93 93

R-squared 0.50 0.64 0.71 0.72 0.70 0.65 0.68 0.72 0.69 0.70 0.68 0.82 0.81 0.81
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The subscript i refers to country i. Corruption denotes the corruption index. In our baseline specification, 
we use the corruption index from 2020 and expect a negative influence of corruption on the percentage of the 
population who have been vaccinated against COVID-19. Z is a vector of control variables including continent 
dummy variables. We distinguish between six different continents: Africa, Asia, Europe, North America, South 
America, and Oceania (reference category). In addition, Z contains the political-socio-economic control variables 
(in most cases, to increase the number of observations, the average values between 2017 and 2019 are used).

Results
Table 3 shows the estimation results for the share of people in the total population who were vaccinated once as 
the dependent variable. Table 4 shows the share of people who are fully vaccinated as the dependent variable. 
Our focus lies on corruption as the main explanatory variable. The first 13 models show the level of corruption 
according to the (reversed) control of corruption index from the World Governance Indicators. Model 14 in 
Tables 3 and 4 includes a robustness test by applying the level of corruption in countries according to the (modi-
fied) corruption perceptions index from Transparency International. Higher levels in the index can be understood 
as higher levels of public corruption.

Model 1 in Table 3 shows the bivariate regression between levels of corruption, based on WGI data, and the 
share of people who have been vaccinated once as the dependent variable, and explains 50% of the variation in 
cross-country vaccination progress. In Table 4 (Model 1), corruption explains 48% of the cross-country varia-
tion in fully vaccinated people in the total population. We progressively add the regional dummies and socio-
economic and health indicators to reduce the possibility of omitted variable bias. Corruption shows a robust 

(1)covid19_vaccinationsi = α + β1 · corruptioni + β ′

2 · Zi + εi

Table 4.   Regression results with the % of the population who have been fully vaccinated against COVID-19 as 
of 30.08.2021 and corruption as the main explanatory variable. Method of estimation is ordinary lease squares. 
Robust t statistics are in parentheses. ***, **, *Statistical significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Fully vaccinated (by 30 August 2021)

Corruption 
in 2020 
(WGI)

− 16.836***
(− 14.89)

− 13.267***
(− 9.07)

− 5.724***
(− 2.78)

− 11.592***
(− 5.62)

− 7.402***
(− 3.71)

− 9.193***
(− 4.21)

− 10.938***
(− 6.57)

− 14.930***
(− 10.71)

− 0.763
(− 0.22)

− 14.500***
(− 10.30)

− 11.358***
(− 6.09)

− 9.037
(− 1.60)

− 10.102***
(− 2.75)

Corruption 
in 2020 
(TI)

− 0.514**
(− 2.52)

Log of GDP 
per capita

8.665***
(5.60)

6.142*
(1.98)

6.850**
(2.59)

7.253***
(2.71)

Log of 
physicians 
(per 1,000 
people)

4.298**
(2.57)

1.070
(0.39)

1.199
(0.47)

0.650
(0.26)

Log of 
govern-
ment health 
expenditure

5.824***
(4.23)

0.717
(0.23)

Log of 
nurses and 
midwives

3.224*
(1.89)

− 1.927
(− 0.82)

− 1.873
(− 0.83)

− 1.783
(− 0.80)

Urban 
population 
(% of total 
popula-
tion)

0.239***
(3.69)

− 0.046
(− 0.35)

− 0.054
(− 0.43)

− 0.068
(− 0.53)

Polity2 
index

− 0.540*
(− 1.80)

− 0.604*
(− 1.93)

− 0.616*
(− 1.97)

− 0.526
(− 1.58)

Govern-
ment effec-
tiveness

15.084***
(4.28)

1.617
(0.23)

Fractionali-
zation

− 1.272
(− 0.24)

6.054
(0.90)

6.133
(0.98)

5.303
(0.84)

Globaliza-
tion

0.411**
(2.48)

0.230
(0.54)

0.284
(0.80)

0.255
(0.65)

Africa − 1.248
(− 0.17)

2.936
(0.47)

15.342*
(1.84)

3.275
(0.48)

− 2.857
(− 0.41)

− 2.629
(− 0.37)

6.488
(1.44)

1.104
(0.18)

11.478*
(1.88)

5.572
(0.96)

25.284***
(2.90)

25.335***
(2.94)

24.856***
(2.82)

Asia 13.362*
(1.85)

10.195
(1.55)

21.520**
(2.62)

11.296
(1.58)

12.461*
(1.67)

9.579
(1.29)

20.849***
(4.25)

9.162
(1.40)

28.245***
(4.64)

17.260***
(2.85)

32.690***
(4.42)

32.955***
(4.46)

32.960***
(4.25)

North 
America

13.518*
(1.81)

7.471
(1.10)

17.462**
(2.27)

5.391
(0.74)

8.555
(1.15)

10.460
(1.41)

25.747***
(4.49)

11.124*
(1.73)

28.965***
(4.27)

18.495***
(2.78)

31.578***
(4.26)

32.140***
(4.67)

32.475***
(4.52)

South 
America

20.538***
(2.77)

16.311**
(2.20)

29.535***
(3.61)

14.223*
(1.79)

19.313**
(2.53)

13.375*
(1.66)

30.712***
(6.12)

20.391***
(3.06)

34.935***
(5.66)

23.828***
(3.74)

43.356***
(5.62)

43.600***
(5.85)

44.209***
(5.60)

Europe 21.414***
(3.11)

14.014**
(2.13)

32.512***
(4.69)

14.990**
(2.07)

23.187***
(3.17)

17.242**
(2.38)

30.543***
(7.05)

17.075***
(2.75)

33.240***
(6.34)

19.511***
(2.88)

39.437***
(5.77)

39.142***
(6.01)

39.718***
(5.56)

Observa-
tions 179 179 175 110 171 141 178 155 179 144 175 91 91 91

R-squared 0.48 0.60 0.66 0.70 0.64 0.61 0.63 0.68 0.64 0.66 0.63 0.77 0.77 0.77
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negative association with vaccination progress in Tables 3 and 4. The negative influence of corruption is robust 
to controls for other socio-economic differences, as well as differences in the quality of political institutions, 
degree of globalization and ethnic fractionalization. Model 12 shows the effect of corruption based on WGI data 
on the share of people who have been vaccinated once (Table 3) and the share of people who are fully vaccinated 
(Table 4) after including all control variables, showing satisfactory results in line with our hypothesis. We exam-
ined the issue of multicollinearity in our general specifications and excluded two variables with variance inflation 
factors larger than 10 (government effectiveness index and domestic general government health expenditure per 
capita). This process has no influence on our main results.

Model 13 for both dependent variables show the net effect of the WGI corruption index on vaccination 
progress after considering the effects of socio-economic, health and institutional indicators. A robust negative 
association between cross-country vaccination progress and different levels of corruption according to both 
indexes can be observed in Tables 3 and 4. In Model 13 of Table 3, our measure of corruption in 2020 is from 
a minimum of − 2.15 (for New Zealand) to the maximum of 1.62 (for Libya). An interquartile change for this 
variable in Model 13 is 1.5. In this model, the share of people who have been vaccinated once ranges from 0.2% 
(Chad) to 82.8% (Qatar) and has a standard deviation of 26.8. The interquartile change in this variable is 51 
percentage points.

In Table 3, Model 13 shows that an increase of corruption by 1.5 units (an interquartile change) is associated 
with a decline by 15.6 percentage points in the share of the population who have been vaccinated once, adjusting 
for other factors. This effect is statistically significant at 99% confidence interval, keeping other factors constant.

An increase in the (reversed) WGI corruption index measured in 2020 by 1.52 units of an interquartile 
change is associated with a decrease of 15.35 percentage points in the share of fully vaccinated people and can 
be observed in Table 4, Model 13. The effect of corruption (WGI) in this model is statistically significant at the 
99% confidence interval. Among the other identified drivers of the vaccination process, the log of GDP per 
capita shows a positive and significant association with the share of people who are partially and fully vaccinated 
(Tables 3 and 4). The Polity index also shows significance in both tables, with a negative effect on the partially 
and fully vaccinated population. The negative association is only significant at 10% level for the fully vaccinated 
population. Goel et al.18 argue that authoritarian regimes may be more efficient in vaccination projects due to 
“fewer time-consuming checks and balances.” In democratic regimes, different layers of administration could 
also decrease trust in vaccines. In spring 2021, many European countries suspended the use of Astra Zeneca 
due to the risk of blood clots61. After a few days of suspension, the vaccine was approved by the European Medi-
cines Agency (EMA) and its usage was resumed. However, the suspension resulted in a sharp decrease in trust 
in the Astra Zeneca substance62. Among the top countries in the list of fully vaccinated nations in our sample, 
we refer to countries such as Bahrain, Qatar, and United Arab Emirates with Polity index values of or near − 10 
(full autocracy).

In Model 14 of Tables 3 and 4, we use the corruption index from Transparency International in 2020 as a 
robustness check. The level of corruption according to the CPI score has a standard deviation of 18.5 and ranges, 
after being re-scaled by us, from 12 (in New Zealand) to 84 (in Sudan) with an interquartile change of 30 (Table 3, 
Model 14). An increase of 30 units in the Transparency International public corruption index measured in 2020 in 
Model 14 of Table 3 is associated with a decline of 16.23 percentage points in the partially vaccinated population. 
This negative effect is statistically significant at 99% confidence interval. A similar increase in the Transparency 
International public corruption index in Model 14 of Table 4 is associated with a decline of 15.4 percentage points 
in the fully vaccinated population across countries and is statistically significant at a 95% confidence interval. One 
plausible transmission channel for the negative effect of public corruption measured by the WGI and TI indexes 
in 2020 on vaccinations progress is government effectiveness. In Tables 3 and 4, this dimension of governance 
has positive effect on vaccination progress and once it is included with corruption it reduces the significance 
of corruption (Models 9 in Tables 3 and 4 and Model 12 in Table 4). This shows that one of the main channels 
through which corruption reduces the success of vaccination projects is through its destructive effects on state 
capacity as is partly captured by the government effectiveness dimension of governance.

Conclusion and policy implications
The goal of this study was to analyze the effects of public corruption on the global vaccination progress against 
COVID-19 across countries. We present the first cross country empirical evidence on the destructive effects of 
public corruption on vaccination progress. Our analysis of more than 90 countries shows that cross-country 
variation in corruption levels in 2020 alone explains approximately 50% of the variation in vaccination progress 
by the summer of 2021. An interquartile increase in the corruption index reduces the share of the vaccinated 
population by approximately 15 percentage points, controlling for other confounding variables. The negative 
effect of corruption is highly statistically significant as well. The findings also show that one of the relevant chan-
nels through which corruption negatively affected the vaccination distribution in a society is through government 
effectiveness. Corruption has a significant negative association with state capacity in formulating and implement-
ing public policies and projects. The latter is a key factor for effective and efficient implementation of large-scale 
health projects, such as the vaccination of the greater population. Failing to control public corruption increases 
the vulnerability of a government’s administration and health sector in the case of pandemics like COVID-19. 
Corruption not only distorts economic growth but is also responsible for the lives of many people around the 
world by reducing the speed of vaccination and its coverage. Our empirical evidence using country-level data 
confirms the anecdotal evidence and reported observations in media on the destructive role of corruption in 
the management of the COVID-19 crisis.

Our study has important policy implications. Delay in addressing corruption, especially in the global south 
countries, is not only a burden for long-term economic growth but can also impose significant human capital 
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losses during pandemics. In other words, our results show that the overall costs of corruption can be much higher 
when we consider its health consequences for the whole population. Corruption in government administration, 
which negatively affects state vaccination projects, may reduce public trust in the government and intensifies 
the relative deprivation of the population. Income inequality, which is higher in corrupt economies, can extend 
to access to health care and an increase in the share of out-of-pocket spending on health by the population. As 
a result, we may even expect a higher risk of conflict and violence because of corruption during the pandemic. 
This risk of instability is higher if the government is less capable of intervening in the market and supporting the 
disadvantaged population during the pandemic. There is recent evidence for the effect of COVID-19 on conflict, 
which is higher in countries with poor governance63. Our results may also hint at the possible increase in public 
awareness on the importance of addressing corruption. Citizens, under COVID-19, directly experience how 
costly public corruption can be and thus may be willing to support more anticorruption projects. Our results 
show that the level of economic development matters in the effective management of pandemics. Corruption, 
by reducing the level of economic development in the long term, may also continue to worsen health outcomes 
in society. One limitation of our study is that we explain cross-country variation in vaccination coverage by 
the summer of 2021. The pandemic is not yet resolved, and vaccinations are still on-going across the world. 
Therefore, future research is needed to see the full picture of the effect of corruption when the pandemic ends. 
Second, although we have tried to control for possible confounding variables besides our main variable of inter-
est (corruption), one may not fully exclude the probability of missing other relevant factors. Nevertheless, we 
believe that this potential limitation should not be of major concern with the high explanatory power of our 
general specification (approximately 80%). Finally, while there are plausible arguments for the effect of corrup-
tion on the COVID-19 vaccination progress, one may also consider the possibility that these projects influence 
public corruption. We have tried to reduce the risk of reverse feedback by using a corruption index from 2020 
and checking our results by using corruption scores from 2019. COVID-19 vaccinations intensified during 2021 
across the world. It should be less likely that the COVID-19 pandemic and vaccinations programs of 2020/21 
had a significant impact on corruption in 2019 or 2020. Future research may also further investigate the role of 
private corruption in COVID-19 vaccinations and the types of corruption practiced during the phases of vac-
cination development across countries.

Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding 
author on request. The data used for this analysis is open access. All data sources can be found in the Supple-
mentary Information.

Received: 13 September 2021; Accepted: 19 November 2021

References
	 1.	 Le, K. & Nguyen, M. The psychological consequences of COVID-19 lockdowns. Int. Rev. Appl. Econ. 35, 147–163. https://​doi.​org/​

10.​1080/​02692​171.​2020.​18530​77 (2021).
	 2.	 Fazio, A., Reggiani, T. G. & Sabatini, F. The political cost of lockdown’s enforcement. Preprint at https://​www.​iza.​org/​publi​catio​ns/​

dp/​14032/​the-​polit​ical-​cost-​of-​lockd​owns-​enfor​cement (2021).
	 3.	 Mandel, A. & Veetil, V. The economic cost of COVID lockdowns: An out-of-equilibrium analysis. Econ. Disasters Clim. Change 

4, 431–451. https://​doi.​org/​10.​1007/​s41885-​020-​00066-z (2020).
	 4.	 Institute for Health Metrics and Evaluation. COVID-19 vaccine efficacy summary. http://​www.​healt​hdata.​org/​covid/​covid-​19-​vacci​

ne-​effic​acy-​summa​ry (2021).
	 5.	 Rocha, I. C. N. Employing medical anthropology approach as an additional public health strategy in promoting COVID-19 vaccine 

acceptance in Bhutan. Int. J. Health Plann. Manag. 36, 1943–1946. https://​doi.​org/​10.​1002/​hpm.​3191 (2021).
	 6.	 United Nations Office on Drugs and Crime. Covid-19 vaccines and corruption risks: Preventing corruption in the manufacture, 

allocation and distribution of vaccines. https://​www.​unodc.​org/​docum​ents/​corru​ption/​COVID-​19/​Policy_​paper_​on_​COVID-​19_​
vacci​nes_​and_​corru​ption_​risks.​pdf (2021).

	 7.	 Transparency International. COVID-19 vaccine transparency. https://​www.​trans​paren​cy.​org/​en/​news/​covid-​19-​vacci​ne-​trans​
paren​cy (2021).

	 8.	 European Anti-Fraud Office. OLAF warns against fraudsters offering COVID-19 vaccines. https://​ec.​europa.​eu/​anti-​fraud/​media-​
corner/​news/​15-​02-​2021/​olaf-​warns-​again​st-​fraud​sters-​offer​ing-​covid-​19-​vacci​nes_​en (2021).

	 9.	 Brasileiro, A. VIP vaccine scandals add to political instability in Latin America. https://​www.​miami​herald.​com/​news/​coron​avirus/​
artic​le249​536473.​html (2021).

	10.	 Hedgecoe, G. Spanish small-town mayors face flak for getting coronavirus vaccine. https://​www.​irish​times.​com/​news/​world/​
europe/​spani​sh-​small-​town-​mayors-​face-​flak-​for-​getti​ng-​coron​avirus-​vacci​ne-1.​44616​73 (2021).

	11.	 Mouzo, J. Spain’s Covid immunization drive dogged by line-jumping politicians and other irregularities. https://​engli​sh.​elpais.​
com/​socie​ty/​2021-​01-​21/​spains-​covid-​immun​izati​on-​drive-​dogged-​by-​line-​jumpi​ng-​polit​icians-​and-​other-​irreg​ulari​ties.​html 
(2021).

	12.	 France 24. Spanish officials under fire for jumping queue for Covid-19 vaccine. https://​www.​franc​e24.​com/​en/​europe/​20210​125-​
spani​sh-​offic​ials-​under-​fire-​for-​jumpi​ng-​queue-​for-​covid-​19-​vacci​ne (2021).

	13.	 Human Rights Watch. Rights key to tackle corruption, inequity in vaccine access. https://​www.​hrw.​org/​news/​2021/​03/​11/​rights-​
key-​tackle-​corru​ption-​inequ​ity-​vacci​ne-​access (2021).

	14.	 Hubbard, B. Politicians in Lebanon jump the vaccine line, touching off a scandal. https://​www.​nytim​es.​com/​2021/​02/​23/​world/​
polit​icians-​in-​leban​on-​jump-​the-​vacci​ne-​line-​touch​ing-​off-a-​scand​al.​html (2021).

	15.	 Smith, M. The global vaccine rollout means heightened corruption risk. Here’s what to know. https://​www.​barro​ns.​com/​artic​les/​
the-​global-​vacci​ne-​rollo​ut-​means-​heigh​tened-​corru​ption-​risk-​heres-​what-​to-​know-​51616​796521 (2021).

	16.	 Iran international. iran health official accuses companies of corruption in vaccine imports. https://​old.​irani​ntl.​com/​en/​iran/​iran-​
health-​offic​ial-​accus​es-​compa​nies-​corru​ption-​vacci​ne-​impor​ts (2021).

	17.	 Lambsdorff, J. G. The Institutional Economics of Corruption and Reform: Theory, Evidence, and Policy (Cambridge University Press, 
2007).

https://doi.org/10.1080/02692171.2020.1853077
https://doi.org/10.1080/02692171.2020.1853077
https://www.iza.org/publications/dp/14032/the-political-cost-of-lockdowns-enforcement
https://www.iza.org/publications/dp/14032/the-political-cost-of-lockdowns-enforcement
https://doi.org/10.1007/s41885-020-00066-z
http://www.healthdata.org/covid/covid-19-vaccine-efficacy-summary
http://www.healthdata.org/covid/covid-19-vaccine-efficacy-summary
https://doi.org/10.1002/hpm.3191
https://www.unodc.org/documents/corruption/COVID-19/Policy_paper_on_COVID-19_vaccines_and_corruption_risks.pdf
https://www.unodc.org/documents/corruption/COVID-19/Policy_paper_on_COVID-19_vaccines_and_corruption_risks.pdf
https://www.transparency.org/en/news/covid-19-vaccine-transparency
https://www.transparency.org/en/news/covid-19-vaccine-transparency
https://ec.europa.eu/anti-fraud/media-corner/news/15-02-2021/olaf-warns-against-fraudsters-offering-covid-19-vaccines_en
https://ec.europa.eu/anti-fraud/media-corner/news/15-02-2021/olaf-warns-against-fraudsters-offering-covid-19-vaccines_en
https://www.miamiherald.com/news/coronavirus/article249536473.html
https://www.miamiherald.com/news/coronavirus/article249536473.html
https://www.irishtimes.com/news/world/europe/spanish-small-town-mayors-face-flak-for-getting-coronavirus-vaccine-1.4461673
https://www.irishtimes.com/news/world/europe/spanish-small-town-mayors-face-flak-for-getting-coronavirus-vaccine-1.4461673
https://english.elpais.com/society/2021-01-21/spains-covid-immunization-drive-dogged-by-line-jumping-politicians-and-other-irregularities.html
https://english.elpais.com/society/2021-01-21/spains-covid-immunization-drive-dogged-by-line-jumping-politicians-and-other-irregularities.html
https://www.france24.com/en/europe/20210125-spanish-officials-under-fire-for-jumping-queue-for-covid-19-vaccine
https://www.france24.com/en/europe/20210125-spanish-officials-under-fire-for-jumping-queue-for-covid-19-vaccine
https://www.hrw.org/news/2021/03/11/rights-key-tackle-corruption-inequity-vaccine-access
https://www.hrw.org/news/2021/03/11/rights-key-tackle-corruption-inequity-vaccine-access
https://www.nytimes.com/2021/02/23/world/politicians-in-lebanon-jump-the-vaccine-line-touching-off-a-scandal.html
https://www.nytimes.com/2021/02/23/world/politicians-in-lebanon-jump-the-vaccine-line-touching-off-a-scandal.html
https://www.barrons.com/articles/the-global-vaccine-rollout-means-heightened-corruption-risk-heres-what-to-know-51616796521
https://www.barrons.com/articles/the-global-vaccine-rollout-means-heightened-corruption-risk-heres-what-to-know-51616796521
https://old.iranintl.com/en/iran/iran-health-official-accuses-companies-corruption-vaccine-imports
https://old.iranintl.com/en/iran/iran-health-official-accuses-companies-corruption-vaccine-imports


9

Vol.:(0123456789)

Scientific Reports |        (2021) 11:23423  | https://doi.org/10.1038/s41598-021-02802-1

www.nature.com/scientificreports/

	18.	 Goel, R. K., Nelson, M. A. & Goel, V. Y. COVID-19 vaccine rollout-scale and speed carry different implications for corruption. J. 
Policy Model. 43, 503–520. https://​doi.​org/​10.​1016/j.​jpolm​od.​2021.​04.​003 (2021).

	19.	 Savedoff, W. D. & Hussmann, K. Why are Health Systems Prone to Corruption? In Global Corruption Report 2006, edited by 
Transparency International (Pluto Press, London, Ann Arbor, 2006), pp. 4–13.

	20.	 Transparency International. Health. https://​www.​trans​paren​cy.​org/​en/​our-​prior​ities/​health-​and-​corru​ption (2021).
	21.	 Sommer, J. M. Corruption and health expenditure: A cross-national analysis on infant and child mortality. Eur. J. Dev. Res. 32, 

690–717. https://​doi.​org/​10.​1057/​s41287-​019-​00235-1 (2020).
	22.	 Farzanegan, M. R. The effect of public corruption on Covid-19 fatality rate: A cross-country examination. Preprint at: https://​www.​

cesifo.​org/​en/​publi​katio​nen/​2021/​worki​ng-​paper/​effect-​public-​corru​ption-​covid-​19-​fatal​ity-​rate-​cross-​count​ry (2021).
	23.	 Nikkei Asia. Nikkei COVID-19 recovery index. https://​asia.​nikkei.​com/​Spotl​ight/​Coron​avirus/​COVID-​19-​Recov​ery-​Index/​Nik-

kei-​COVID-​19-​Recov​ery-​Index (2021).
	24.	 Hanf, M. et al. Corruption kills: Estimating the global impact of corruption on children deaths. PLoS ONE 6, 1–7. https://​doi.​org/​

10.​1371/​journ​al.​pone.​00269​90 (2011).
	25.	 Li, Q., An, L., Xu, J. & Baliamoune-Lutz, M. Corruption costs lives: evidence from a cross-country study. Eur. J. Health Econ. 19, 

153–165. https://​doi.​org/​10.​1007/​s10198-​017-​0872-z (2018).
	26.	 Habibov, N. Effect of corruption on healthcare satisfaction in post-soviet nations: A cross-country instrumental variable analysis 

of twelve countries. Soc. Sci. Med. 152, 119–124. https://​doi.​org/​10.​1016/j.​socsc​imed.​2016.​01.​044 (2016).
	27.	 Achim, M. V., Văidean, V. L. & Borlea, S. N. Corruption and health outcomes within an economic and cultural framework. Eur. J. 

Health Econ. 21, 195–207. https://​doi.​org/​10.​1007/​s10198-​019-​01120-8 (2020).
	28.	 Azfar, O. & Gurgur, T. Does corruption affect health outcomes in the Philippines?. Econ. Gov. 9, 197–244. https://​doi.​org/​10.​1007/​

s10101-​006-​0031-y (2008).
	29.	 Factor, R. & Kang, M. Corruption and population health outcomes: an analysis of data from 133 countries using structural equa-

tion modeling. Int. J. Public Health 60, 633–641. https://​doi.​org/​10.​1007/​s00038-​015-​0687-6 (2015).
	30.	 Wang, C.-H. Government performance, corruption, and political trust in East Asia. Soc. Sci. Q. 97, 211–231. https://​doi.​org/​10.​

1111/​ssqu.​12223 (2016).
	31.	 Rothstein, B. & Eek, D. Political corruption and social trust. An experimental approach. Ration. Soc. 21, 81–112. https://​doi.​org/​

10.​1177/​10434​63108​099349 (2009).
	32.	 Peerthum, S. & Luckho, T. Exploring the linkage between public corruption and political trust in mauritius: a PLS-SEM approach. 

Public Org. Rev. 21, 317–335. https://​doi.​org/​10.​1007/​s11115-​020-​00491-4 (2021).
	33.	 Rönnerstrand, B. Contextual generalized trust and immunization against the 2009 A(H1N1) pandemic in the American states: A 

multilevel approach. SSM Popul. Health 2, 632–639. https://​doi.​org/​10.​1016/j.​ssmph.​2016.​08.​004 (2016).
	34.	 Freimuth, V. S., Jamison, A. M., An, J., Hancock, G. R. & Quinn, S. C. Determinants of trust in the flu vaccine for African Americans 

and Whites. Soc. Sci. Med. 193, 70–79. https://​doi.​org/​10.​1016/j.​socsc​imed.​2017.​10.​001 (2017).
	35.	 Lazarus, J. V. et al. A global survey of potential acceptance of a COVID-19 vaccine. Nat. Med. 27, 225–228. https://​doi.​org/​10.​

1038/​s41591-​020-​1124-9 (2021).
	36.	 United States Food and Drug Administration. FDA Approves First COVID-19 Vaccine. https://​www.​fda.​gov/​news-​events/​press-​

annou​nceme​nts/​fda-​appro​ves-​first-​covid-​19-​vacci​ne#:​~:​text=​Today%​2C%​20the%​20U.​S.%​20Food%​20and​,years%​20of%​20age%​
20and%​20old​er (2021).

	37.	 Gelles, D. The husband-and-wife team behind the leading vaccine to solve Covid-19. https://​www.​nytim​es.​com/​2020/​11/​10/​busin​
ess/​biont​ech-​covid-​vacci​ne.​html (2020).

	38.	 Avnimelech, G., Zelekha, Y. & Sharabi, E. The effect of corruption on entrepreneurship in developed vs non-developed countries. 
Int. J. Entrep. Behav. Res. 20, 237–262. https://​doi.​org/​10.​1108/​IJEBR-​10-​2012-​0121 (2014).

	39.	 Farzanegan, M. R. & Thum, M. Does oil rents dependency reduce the quality of education?. Empir. Econ. 58, 1863–1911. https://​
doi.​org/​10.​1007/​s00181-​018-​1548-y (2020).

	40.	 Holmberg, S. & Rothstein, B. Dying of corruption. Health Econ. Policy Law 6, 529–547. https://​doi.​org/​10.​1017/​S1744​13311​00002​
3X (2011).

	41.	 Lio, M.-C. & Lee, M.-H. Corruption costs lives: a cross-country study using an IV approach. Int. J. Health Plann. Manag. 31, 
175–190. https://​doi.​org/​10.​1002/​hpm.​2305 (2016).

	42.	 Bloomberg. Vaccine tracker. https://​www.​bloom​berg.​com/​graph​ics/​covid-​vacci​ne-​track​er-​global-​distr​ibuti​on/ (2021).
	43.	 WGI. World Governance Indicators (Washington, 2021).
	44.	 Goel, R. K. & Nelson, M. A. Drivers of COVID-19 vaccinations: vaccine delivery and delivery efficiency in the United States. 

NETNOMICS Econ. Res. Electron. Netw. https://​doi.​org/​10.​1007/​s11066-​021-​09148-w (2021).
	45.	 Transparency International. Corruptions perceptions index (Berlin, 2021).
	46.	 WDI. World Development Indicators (Washington DC, 2021).
	47.	 Leff, N. H. Economic development through bureaucratic corruption. Am. Behav. Sci. 8, 8–14. https://​doi.​org/​10.​1177/​00027​64264​

00800​303 (1964).
	48.	 Huntington, S. P. Political Order in Changing Societies (Yale University Press, 1968).
	49.	 Aidt, T., Dutta, J. & Sena, V. Governance regimes, corruption and growth: Theory and evidence. J. Comp. Econ. 36, 195–220. https://​

doi.​org/​10.​1016/j.​jce.​2007.​11.​004 (2008).
	50.	 Aidt, T. S. Corruption, institutions and economic development. Oxf. Rev. Econ. Policy 25, 271–291. https://​doi.​org/​10.​1093/​oxrep/​

grp012 (2009).
	51.	 Mauro, P. Corruption and growth. Q. J. Econ. 110, 681–712. https://​doi.​org/​10.​2307/​29466​96 (1995).
	52.	 Gupta, S., Verhoeven, M. & Tiongson, E. R. Public spending on health care and the poor. Health Econ. 12, 685–696. https://​doi.​

org/​10.​1002/​hec.​759 (2003).
	53.	 Blackburn, K. & Sarmah, R. Corruption, development and demography. Econ. Gov 9, 341–362. https://​doi.​org/​10.​1007/​s10101-​

007-​0045-0 (2008).
	54.	 Farzanegan, M. R. & Witthuhn, S. Corruption and political stability: Does the youth bulge matter?. Eur. J. Polit. Econ. 49, 47–70. 

https://​doi.​org/​10.​1016/j.​ejpol​eco.​2016.​12.​007 (2017).
	55.	 Marshall, M. G., Gurr, T. R. & Jaggers, K. Polity IV Project. Center for Systemic Peace (2019).
	56.	 Liang, L.-L., Tseng, C.-H., Ho, H. J. & Wu, C.-Y. Covid-19 mortality is negatively associated with test number and government 

effectiveness. Sci. Rep. 10, 12567. https://​doi.​org/​10.​1038/​s41598-​020-​68862-x (2020).
	57.	 Alesina, A., Devleeschauwer, A., Easterly, W., Kurlat, S. & Wacziarg, R. Fractionalization. J. Econ. Growth 8, 155–194. https://​doi.​

org/​10.​1023/a:​10244​71506​938 (2003).
	58.	 Drazanova, L. Historical index of ethnic fractionalization (HIEF). Harvard Dataverse https://​doi.​org/​10.​7910/​DVN/​4JQRCL (2019).
	59.	 Gygli, S., Haelg, F., Potrafke, N. & Sturm, J.-E. The KOF globalisation index—revisited. Rev. Int. Org. 14, 543–574. https://​doi.​org/​

10.​1007/​s11558-​019-​09344-2 (2019).
	60.	 Farzanegan, M. R., Feizi, M. & Gholipour, H. F. Globalization and the outbreak of COVID-19: An empirical analysis. JRFM 14, 

105. https://​doi.​org/​10.​3390/​jrfm1​40301​05 (2021).
	61.	 Deutsche Welle. Germany suspends use of AstraZeneca vaccine, along with Italy, France, Spain. https://​www.​dw.​com/​en/​germa​

ny-​suspe​nds-​use-​of-​astra​zeneca-​vacci​ne-​along-​with-​italy-​france-​spain/a-​56878​920 (2021).

https://doi.org/10.1016/j.jpolmod.2021.04.003
https://www.transparency.org/en/our-priorities/health-and-corruption
https://doi.org/10.1057/s41287-019-00235-1
https://www.cesifo.org/en/publikationen/2021/working-paper/effect-public-corruption-covid-19-fatality-rate-cross-country
https://www.cesifo.org/en/publikationen/2021/working-paper/effect-public-corruption-covid-19-fatality-rate-cross-country
https://asia.nikkei.com/Spotlight/Coronavirus/COVID-19-Recovery-Index/Nikkei-COVID-19-Recovery-Index
https://asia.nikkei.com/Spotlight/Coronavirus/COVID-19-Recovery-Index/Nikkei-COVID-19-Recovery-Index
https://doi.org/10.1371/journal.pone.0026990
https://doi.org/10.1371/journal.pone.0026990
https://doi.org/10.1007/s10198-017-0872-z
https://doi.org/10.1016/j.socscimed.2016.01.044
https://doi.org/10.1007/s10198-019-01120-8
https://doi.org/10.1007/s10101-006-0031-y
https://doi.org/10.1007/s10101-006-0031-y
https://doi.org/10.1007/s00038-015-0687-6
https://doi.org/10.1111/ssqu.12223
https://doi.org/10.1111/ssqu.12223
https://doi.org/10.1177/1043463108099349
https://doi.org/10.1177/1043463108099349
https://doi.org/10.1007/s11115-020-00491-4
https://doi.org/10.1016/j.ssmph.2016.08.004
https://doi.org/10.1016/j.socscimed.2017.10.001
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1038/s41591-020-1124-9
https://www.fda.gov/news-events/press-announcements/fda-approves-first-covid-19-vaccine#:~:text=Today%2C%20the%20U.S.%20Food%20and,years%20of%20age%20and%20older
https://www.fda.gov/news-events/press-announcements/fda-approves-first-covid-19-vaccine#:~:text=Today%2C%20the%20U.S.%20Food%20and,years%20of%20age%20and%20older
https://www.fda.gov/news-events/press-announcements/fda-approves-first-covid-19-vaccine#:~:text=Today%2C%20the%20U.S.%20Food%20and,years%20of%20age%20and%20older
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html
https://doi.org/10.1108/IJEBR-10-2012-0121
https://doi.org/10.1007/s00181-018-1548-y
https://doi.org/10.1007/s00181-018-1548-y
https://doi.org/10.1017/S174413311000023X
https://doi.org/10.1017/S174413311000023X
https://doi.org/10.1002/hpm.2305
https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/
https://doi.org/10.1007/s11066-021-09148-w
https://doi.org/10.1177/000276426400800303
https://doi.org/10.1177/000276426400800303
https://doi.org/10.1016/j.jce.2007.11.004
https://doi.org/10.1016/j.jce.2007.11.004
https://doi.org/10.1093/oxrep/grp012
https://doi.org/10.1093/oxrep/grp012
https://doi.org/10.2307/2946696
https://doi.org/10.1002/hec.759
https://doi.org/10.1002/hec.759
https://doi.org/10.1007/s10101-007-0045-0
https://doi.org/10.1007/s10101-007-0045-0
https://doi.org/10.1016/j.ejpoleco.2016.12.007
https://doi.org/10.1038/s41598-020-68862-x
https://doi.org/10.1023/a:1024471506938
https://doi.org/10.1023/a:1024471506938
https://doi.org/10.7910/DVN/4JQRCL
https://doi.org/10.1007/s11558-019-09344-2
https://doi.org/10.1007/s11558-019-09344-2
https://doi.org/10.3390/jrfm14030105
https://www.dw.com/en/germany-suspends-use-of-astrazeneca-vaccine-along-with-italy-france-spain/a-56878920
https://www.dw.com/en/germany-suspends-use-of-astrazeneca-vaccine-along-with-italy-france-spain/a-56878920


10

Vol:.(1234567890)

Scientific Reports |        (2021) 11:23423  | https://doi.org/10.1038/s41598-021-02802-1

www.nature.com/scientificreports/

	62.	 Deutsche Welle. European trust in AstraZeneca COVID vaccine plunges. https://​www.​dw.​com/​en/​europ​ean-​trust-​in-​astra​zeneca-​
covid-​vacci​ne-​plung​es-​survey/​a-​56946​669 (2021).

	63.	 Farzanegan, M. R. & Gholipour, H. G. Covid-19 Fatalities and internal conflict: Does government economic support matter? 
Preprint at https://​www.​cesifo.​org/​DocDL/​cesif​o1_​wp9352.​pdf (2021).

Acknowledgements
We appreciate the helpful comments of the editor and two anonymous reviewers. We thank the Jhoana Ocampo 
for research assistance. Hans Philipp Hofmann acknowledges funding from German Academic Exchange Service 
(DAAD) and the German Federal Foreign Office (Auswärtiges Amt) in the NaDiMa project at the Economics of 
the Middle East Research Group of CNMS.

Author contributions
The authors contributed to the manuscript equally.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​021-​02802-1.

Correspondence and requests for materials should be addressed to M.R.F.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2021

https://www.dw.com/en/european-trust-in-astrazeneca-covid-vaccine-plunges-survey/a-56946669
https://www.dw.com/en/european-trust-in-astrazeneca-covid-vaccine-plunges-survey/a-56946669
https://www.cesifo.org/DocDL/cesifo1_wp9352.pdf
https://doi.org/10.1038/s41598-021-02802-1
https://doi.org/10.1038/s41598-021-02802-1
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Effect of public corruption on the COVID-19 immunization progress
	Literature review
	Methods
	Study variables and data sources. 

	Results
	Conclusion and policy implications
	References
	Acknowledgements


