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Abstract

Background Global crises, regardless of the place where they started to spread or of the factors that triggered them,
require a comprehensive approach, primarily based on good communication, cooperation and mutual support. No
individual and no institution should remain indifferent to crises but, on the contrary, be fully aware that any involve-
ment in curbing them matters. Although humanity can be affected by various types of crises, in this paper we refer
to the one related to COVID-19 pandemic. There are certain reasons that come to justify our choice: first of all, being

a shock with a strong impact on people, its analysis should be performed from several angles; this may bring to light
an image with its disparate propagation and measures to counteract it both in developed countries, and especially

in those with a shortage of resources. Secondly, in the context of the emergence of vaccines against COVID-19, it is
helpful to have an overview of COVID-19 through the lens of the relationship between the vaccination process and
the elements that characterize governance, with a differentiated dashboard by country categories worldwide: low,
middle and high-income countries. Our study is far from capturing the complexity arising from such social problem,
but rather aims to outline the defining role of governance when it comes to providing firm reactions to the COVID-19
crisis.

Methods Given that our sample consists of a large number of countries, namely 170, first, examined all together, and
then, split into three groups (high, middle and low-income), it is challenging to address governance in association
with COVID-19 vaccination, in order to see how much they interact and how each of the six aggregate governance
indicators of the World Bank (Worldwide Governance Indicators) is reflected in this process. Even if they do not oscil-
late strongly over relatively short periods of time, reporting on health issues requires a sequential inventory, consider-
ing closer time intervals, so as to be able to act promptly. Thus, to better distinguish how the COVID-19 vaccination
process evolved in low, middle and high-income countries, but also how it was imprinted by governance, we present
the situation quarterly (March, June, September and December), in 2021, the year when the immunization campaigns
were the most intense at the global level. Regarding the applied methods, we mention both OLS regressions with
robust estimators and a panel model, used to investigate the determinants of COVID-19 vaccination, some of them
describing the good governance, as well as other dimensions.

Results The findings point out that the influence of governance on COVID-19 vaccination differs depending on
whether a country belongs to high, middle or low-income typology: the strongest determinism of governance on
vaccination is encountered in high-income countries, and the weakest in low-income ones; in some cases, gov-
ernance does not matter significantly. However, exploring the three groups of states included in the research, it is
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control of corruption.

Public policies

observed that the most relevant factors in this relationship are government effectiveness, regulatory quality and

Conclusions Besides the order of importance of governance indicators on COVID-19 vaccination, our study indi-
cates that, overall, governance positively shapes the vaccination rate at the level of the chosen sample. In normative
terms, these findings can be translated particularly by the fact that they can serve as information to raise awareness
on the relevance of the existence of an institutional framework that allows the formulation of strategies according
to the patterns of each country, especially since the actionable tools depend on the available resources. As a general
conclusion, public policies should be designed in such a way as to strengthen trust in vaccination regulations and in
governments, to reduce the multifaceted negative effects of this health crisis and to hope for its total end.

Keywords COVID-19 health crisis, COVID-19 vaccination, Governance, Low, middle and high-income countries,

Introduction

The exploration of COVID-19 vaccination is a topic
of scientific interest, especially since the possibility to
completely overcome the pandemic lies precisely in this
desideratum. In order to have an overview of the virus
transmissibility and pathogenicity, the statistics pro-
vided by [1, 2] are eloquent: COVID-19 indicators have
registered strong variations worldwide, gathering more
than 290 million cases and 5.45 million deaths until Janu-
ary 1, 2022. Thus, facing enormous humanitarian and
economic losses, national governments, international
organizations and scientists have made substantial efforts
to develop effective treatments and vaccines against the
disease [3, 4]. Accordingly, during 2020, several types of
vaccines were approved, and, subsequently, produced on
a large scale and distributed internationally.

Vaccines are one of the most successful discoveries in
the history of mankind and medicine. Over the course of
time, global vaccination programmes have saved many
lives by strengthening the immune system against path-
ogens and ensuring individual health protection [5, 6].
Without the promotion of such vaccination programmes,
public health and economy would have been seriously
affected [7, 8]. By immunizing a high percentage of the
people, mass immunization can be obtained, which
favours the limitation of virus diffusion of any type,
offering, at the same time, protection for unvaccinated
or immunocompromised individuals [9]. Unlike natural
immunization, which can have multiple serious conse-
quences, immunization by vaccination has been shown
to play a major role in providing a response to pandemic
eradication, becoming clear that there is a direct link
between the administration of various vaccines and a
contraction in the mortality rate [10, 11]. World Health
Organization (WHO) has set a threshold to achieve mass
vaccination in the COVID-19 case, this being around
70%; reaching this threshold is a tool for limiting the
disease, but also a big challenge for the health system
and national governments [12, 13]. The countries have

adapted to the epidemiological evolution and, although
most of the COVID-19 prevention and control measures
were relatively similar, their implementation was differ-
ent [14-18]. Some states applied tougher restrictions,
others limited themselves to imposing rather basic rec-
ommendations; nevertheless, regardless of the approach,
the institutions are the ones that stamp the routes to be
followed to overcome this crisis.

Tackling coronavirus is, therefore, a major global con-
cern, requiring a lot of financial and human resources
to manage it properly [19-22]. In terms of vaccination,
the discrepancies between countries obviously occur as a
result of the influence of various factors. It is particularly
for that reason that we chose this study to be dedicated
to capturing the differences on COVID-19 vaccination on
a sample of countries, from an income perspective. We
used the World Bank country classifications by income,
this typology being accepted internationally. The estab-
lished thresholds for distinguishing the groups of coun-
tries are expressed in gross national income (GNI) per
capita in current USD and are adjusted annually in rela-
tion to inflation. Thus, for the year 2021, the tresholds
are: for high-income countries (>12 695 GNI per capita
in USD), upper-middle income (4096 — 12 695 GNI per
capita), lower-middle income (1 046 — 4 095 GNI per
capita), low-income (<1 045 GNI per capita). There are
strong social inequalities between these categories of
states, which also attract differences in terms of purchas-
ing vaccines. Practically, the impossibility of some vul-
nerable groups to have access to anti-COVID-19 vaccines
highlights, especially in times of crisis, the incapacity of
institutions to provide basic services and humanitarian
aid through joint efforts [23]. Given that the right to life
is universal, an approach by which states in difficulty in
procuring vaccines be supported should be found. By
reporting to the level of development of a country, some
studies have shown that gross domestic product (GDP)
per capita influences the COVID-19 spread and vaccina-
tion of the population [24—-29].
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Putting vaccination in connection with governance
finds its explanations particularly on the background of
the need to have reliable information based on which
the most appropriate decisions can be made, a central
role on this line being played by national governments
[30, 31]. Also, the conditionalities between the quality
of institutions and the acceptance of vaccination should
be considered [32-34]. As a consequence, ensuring good
governance during crises is not an easy task, especially if
states do not have adequate resources to direct towards
the most affected sectors [35]. At the global level, it was
found that, in the fight against COVID-19, the ability of
governments to react promptly and implement measures
according to the national specificity, as well as the degree
of trust that citizens have in decision-making institu-
tions, have a special relevance [36].

Informal institutions, which have permeated the col-
lective mind for decades, largely shape the type of crisis
response [37]. If the historical patterns of European states
are taken into account, the East—West axes in institu-
tional, economic, social terms can be easily distinguished
and this is partly explained by the influence of the path
dependence process. What is difficult to change over
many decades translates in an inertia and an institutional
maladaptation, which stand in the way of innovative cri-
sis response mechanisms. Thus, in relation to the current
health crisis, it is imperative that specialized institutions
ensure effective communication with citizens, and that
governments have an objective approach towards vac-
cination, conducting information campaigns to increase
public confidence in the effectiveness of the vaccine,
based on scientific evidence [38]. However, the strength-
ening of governance cannot be achieved in a very short
period of time, but this should be a desideratum because,
generally, the societies that enjoy a productive manage-
ment from the actors with decision-making power are
able to have adequate answers to the threats that arise.

All countries suffered losses due to COVID-19, but
those with stronger governance and institutions were
more likely to cope better with it [39, 40]. Public health
could be shaped by governance, both by designing and
implementing policies in the field, and by mobilizing and
coordinating citizens and public institutions to achieve
certain objectives [14]. Starting from this assumption,
we propose to capture a quarterly dashboard in terms
of governance and COVID-19 vaccination relationship,
related to the year 2021, on a sample consisting in 170
countries. There is a need for in-depth analyses to inves-
tigate the interdependencies between the specific govern-
ance indicators and the COVID-19 vaccination rate, with
the establishment of an order of their importance in the
process. Precisely, the study focuses on the COVID-19
vaccination in countries around the world and separately
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by groups of countries (high, middle and low-income) in
relation to governance. The paper presents, subsequently,
aspects that refer to the literature review, methods and
data used in the analysis, the research results and the
main conclusions and suggestions for increasing the effi-
ciency of public health policies aimed at the COVID-19
vaccination process.

Literature review

The provision of medical services in the public sector
could be put in association with the quality of govern-
ance and institutions [15], and the influence mechanisms
can target doctor-patient, hospital-patient or hospital-
service provider relationships [5, 16]. Deficient govern-
ance does not remain without repercussions, including
in the health field (e.g., poor quality of health services,
irrational investments, lack of action tools in case of sys-
temic crises, inability to anticipate dangers, decrease in
trust in health institutions, etc.) [41]. Specifically, poor
governance imprints the health care system both at the
micro and macro levels: distorted public procurement,
excessive costs towards unnecessary investments, unfair-
ness in obtaining public positions [42]. Taken together,
all these negative manifestations lead to a decline in per-
formance, by undermining medical productivity, espe-
cially in less developed countries. Financial expenses in
the public sector call for a detailed oversight to properly
balance inputs and outputs [29, 43]. Moreover, in times
of crisis, adequate management is required, which does
not allow for even greater deviations in terms of wasting
resources. According to [44], there are several categories
of strategic planning policies for a health crisis, divided
into phases: emergency preparedness, crisis manage-
ment, response and recovery; the above-mentioned study
[44], which is based on the evaluation of 18 OECD coun-
tries, including Belgium, Denmark, France, Italy, Lithu-
ania, the Netherlands, Norway, Switzerland, Sweden, the
United Kingdom, highlights, through a content analysis,
that after the first waves of the pandemic, the prepara-
tion for dealing with it was broadly insufficient, mainly
in relation to the number of deaths or people left with
sequelae after coronavirus infection. Then, despite the
measures taken to alleviate the crisis, efforts were made
to reduce its negative social and economic effects, but the
loss of well-being was felt in many cases [17]. Previous
studies have shown that when national governments tend
to adopt stricter measures to fight against COVID-19, the
outcomes can be more meaningful [45-47]. Risks can be
more easily counteracted through institutional transpar-
ency, open communication between stakeholders and
closeness to citizens. In the context of such challenges,
effective crisis management is decisive, and the abil-
ity to anticipate possible system disruptions, the speed
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of response, the coordinated action by institutions and
cooperation make the difference between states in terms
of the adverse implications of crises [9].

Considering that, in our study, the year of interest is
2021, in the following, we briefly present the main results
of the European Quality of Government Index (EQI), and
the European Commission’s Standard Eurobarometer 94
“The EU and the pandemic coronavirus’, both published
in 2021, in order to have an overview of the essential
aspects analyzed in the paper, reflected in the case of
European economies, whose particularities we know bet-
ter. EQI measures the perceptions of public sector cor-
ruption, the quality of public services and their impartial
allocation, being developed under the auspices of the
University of Gothenburg in Sweden, on a sample of 129
000 respondents from 208 regions in the 27 member
states of the European Union (EU) [48]. Unlike previous
editions, the 2021 index may also reflect the connec-
tion with the efficiency of European governments’ crisis
management and the response policies to the COVID-19
pandemic. It can be noticed that the perceptions in rela-
tion to governance in the European regions of Western
Europe were better compared to those in Southern and
Eastern Europe, which strengthens the causality between
the elements that are part of this index and the quality
of the measures designed to alleviate the effects of the
COVID-19. In addition, Standard Eurobarometer 94
(2021) captures, among other things, the attitude of EU
citizens towards the vaccination against COVID-19 and
the sources of information which they would trust [49].
Opinion polls were conducted through online or face-to-
face interviews, with more than 1000 respondents in each
EU country, with the exception of Cyprus (505 respond-
ents), Luxembourg (599), and Malta (535). In total, 27
409 people were questioned. Regarding the confidence in
the EU as an information player, especially on the role of
vaccination and vaccine safety, this is relatively high, as
59% of respondents believe that the EU will act accord-
ingly to future challenges related to the coronavirus. Fur-
thermore, most respondents consider that a vaccine is the
only way humanity can get rid of the pandemic: Denmark
(89%), Finland (88%), Sweden (86%), Italy (83%), Ireland
( 81%), the Netherlands and Belgium (77%). Lower per-
centages are found in Cyprus (46%), Bulgaria and France
(54%), Austria (59%), Latvia and Poland (62%), Romania
and Lithuania (65%), with the EU27 mean of 70% [49].
Thus, in the mirror, the two reports (EQI 2021 and Stand-
ard Eurobarometer 94) emphasize a centre-periphery
pattern for the EU’s economies (East—West division), in
the sense that a higher quality of institutions (West) leads
to scale effects regarding the vaccination rate, as well.

By referring to the above aspects, in the specialized lit-
erature, several key points are emphasized. For example,
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since 2002, [5] have analyzed the factors that influence
vaccination and demonstrated that the political envi-
ronment and the contact with international agencies
are essential. In addition, the effect of corruption on
the vaccination was brought to light in the case of the
Philippines and it was found that this phenomenon has
negative implications: reduced vaccination rates, delayed
vaccination of children, increased waiting time for health
services, more affected areas being rural and poor [41].
Regarding the vaccination of children, a research was
carried out in 48 low and middle-income countries to
identify the main influencing factors and it was high-
lighted that, in addition to a number of economic and
social variables (GDP per capita, number of doctors,
health expenditure), the institutional environment is
also particularly relevant [42]. As it has been pointed out
over time, children are protected from diseases such as
measles, mumps, and whooping cough as a result of vac-
cines; consequently, in the context of the current pan-
demic, there is a need for effective communication with
parents about the viability of vaccines, so that immuniza-
tions in this age group continue in a sustainable way [50].
COVID-19 vaccination has also been approached by [51]
in a sample of 140 countries and it has been shown that
there are significant differences, particularly caused by
public corruption [52]. Analyzed the COVID-19 vacci-
nation-related issues in the United States (US) and con-
cluded that, especially in the early stages of this process,
there were corrupt behaviours based mainly on the popu-
lation’s desire to be immunized earlier than necessary. In
another paper [53], the various socio-economic factors
for COVID-19 vaccination in 50 US states were captured
and the main finding was that where corruption is higher,
lower vaccination rates are encountered.

During the vaccination process, many syncopes
occurred internationally. For instance, the study of [4]
emphasizes that of the 129 states that provided sta-
tistics on the progress of vaccination, more than half
reported partial interruptions or even total suspension
of this between March and April 2021; these were due
to different issues related to the existence of unproper
conditions for the storage of vaccines, disruptions of
electronic record systems, inconsistency in the appli-
cation of measures, certain delays in the supply of vac-
cines, etc. In addition to this research, the study of [36]
analyzes 178 countries between March 20 and April 8,
2020 in order to determine the effectiveness of govern-
ment policies in response to the crisis; according to this
paper (p.1), “a one-unit increase in government response
measures leads to a 0.353% upturn in public trust in the
government and a 0.414% rise in its veracity”. To point
out whether countries with a higher quality of govern-
ance are also those where the vaccination process is more
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efficient, [54] explored the situation at the level of 167
states, concluding that where there is low governance,
more especially in poorer countries, supplementary aid is
needed from various institutions to reduce the spread of
the coronavirus.

Since the countries of the world experienced significant
variations in terms of COVID-19 vaccination, notably in
the period immediately following the appearance of vac-
cines, there were scientific concerns to see what the most
important factors influencing vaccination were. Thus,
by studying the results of the COVID-19 vaccination
achieved until March 31, 2021, in the case of 128 coun-
tries, [55] established that the government effectiveness
seen as the internal capacity of a state to manage a desta-
bilizing situation is of great significance in the absorp-
tion of vaccines while its external capacity perceived as
soft power is rather an element of robust conditionality.
Besides, [56] carried out a study on 151 countries and
revealed that, in the vaccination process, a special role
is played by campaigns applied as widely as possible ter-
ritorially but, although necessary, they are not sufficient
to minimize the effects of the COVID-19 crisis in terms
of mortality caused by the SARS-CoV2 virus; moreo-
ver, according to the mentioned author [56], in order to
face future health threats, states should strengthen their
public governance component, invest in new technolo-
gies, allocate greater resources to health and specialists
from various fields to cooperate to develop an integra-
tive and multidisciplinary strategy to combat pandemics.
However, all these become problematic, particularly for
low-income countries. Even if global public health strate-
gies come with sets of actions that countries can follow
to fade crises, a series of limitations intervene when it
comes to their ability to effectively go through the entire
chain of procedures related to the vaccination process,
from procurement and regulations to distribution and
absorption [57].

Even if little attention has been paid to the control poli-
cies of COVID-19 and the ethical issues associated with
them, which also impede economic recovery [58, 59],
there have been concerns related to the communication
strategies for the application and distribution of vac-
cines so that immoral actions can be prevented as much
as possible. Thus, a research applied in France, Germany,
Sweden, the United Kingdom and Switzerland shows
that an increase in public trust and a high absorption of
vaccines can be achieved by providing scientific advice
by those involved in the field, transparency and effec-
tive crisis management [60]. Moreover, the acceptance
of the COVID-19 vaccine was correlated with elements
that refer to age, place of origin, financial situation, level
of education, existing medical conditions, mental well-
being, government trust [61].
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Governance’s responses to all these challenges,
although varying from country to country, should be pro-
vided in a comprehensive manner, in the sense that solu-
tions to a problem may require solving others [62, 63].
Therefore, public policies and governance need to work
together to better identify cause-and-effect interactions
and to anticipate their large-scale implications.

Methods and data

The hypothesis from which we start is to emphasize
whether in the COVID-19 vaccination process, the coun-
tries with good governance behave better than those with
weaker institutions. To test it, we have applied a panel
model, followed by checking the robustness of results
using OLS regression and panel model with changed
variables. According to the [64], by good governance is
understood, in particular, the capacity of governments to
develop and apply sound policies. By transposition to the
main objective of our paper, that of seeing if governance
influences the COVID-19 vaccination, good governance
denotes the ability of governments to respond effectively
to combat the diversity of issues that a pandemic induces,
including the management of the vaccination process.
To highlight this, six aggregate components of good gov-
ernance under the umbrella of World Bank (control of
corruption, government effectiveness, political stability,
regulatory quality, rule of law and voice & accountability)
were included in the analysis [64]. We chose to refer to
these indicators because they cover a fairly broad sample
of countries and, over time, they have served as a guide
in designing public policies, being collected from multi-
ple official data sources. Generally, governance indicators
do not vary much from year to year, but in our research
the emphasis falls on the presentation of the evolution of
vaccination against COVID-19, which can be better cap-
tured if the data are presented on shorter periods, in our
case, quarterly (March, June, September and December)
and if it is considered that, in the COVID-19 vaccination
regulations, frequent changes could appear. We chose
to refer to the year 2021 because it was the year that
followed the disasters recorded in terms of deaths due
SARS-CoV-2 virus infection and also because, with the
success of obtaining COVID-19 vaccines, since the end of
2020, it has been challenging to ascertain whether, start-
ing from these realities, the COVID-19 vaccination rate
experienced significant dynamics afterwards.

When discussing about COVID-19, the approach is
usually oriented towards individuals, narrower samples
and time-limited analyses. In order to cover and inves-
tigate the research topic as comprehensively as pos-
sible, an extensive data set was collected from various
sources, for 170 countries around the world, framed in:
high-income countries (53), middle-income countries
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(72) and low-income countries (45), defined accord-
ing to the World Bank specifications, mentioned in the
Introduction part. The sources of the variables, included
in the study, are WHO, World Bank, Our World in Data/
Worldometer, Oxford COVID-19 Government Response
Tracker, with quarterly data for COVID-19 deaths and
COVID-19 vaccination rate, and annual values for a
series of macroeconomic and health control variables.
The following general model is formulated:
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COVID-19, ranging from 0 to 100, where 0 means no
measure to fight the COVID-19. This indicator does not
indicate the efficiency of the response of government
policies, but rather degrades their strictness; the higher
the stringency index, the stricter the government poli-
cies. COVID-19 deaths is the number of deaths caused by
COVID-19 per 1 million population. To investigate the
determinants of COVID-19 vaccination, in the second
stage of the analysis, we will use a panel linear regression

COVID - 19 vaccination = f (Governance indicators : CC, GE, PS,RQ, RL, V&A, Comorbidities, GDP per capita, Stringency, COVID — 19 deaths) (1)

The above model can be transformed into a regression
as shown in Eq. 2 below.

model. The equation of the panel type model is the same
as equation no. 3, with the specification that fixed effects

COVID — 19 vaccination, = f, + p, COVID — 19 vaccination, + f, Governance indicators, + p;Comorbidities, + p,GDP per capita + f;Stringency, + fsCOVID — 19 deaths, (2)

Given that during the COVID-19 pandemic some
reporting may have time delays, it is assumed that the
regression model may, also, undergo adjustments, taking
into account the values of the indicators at an earlier date
(e.g., for COVID-19 vaccination, stringency, COVID-19
deaths). Incorporating lagged variables into the analysis
could help overcome possible specification biases.

are tested.

Research results

In the following, the main research results will be high-
lighted and the primary aspects that need to be consid-
ered in order to improve COVID-19 vaccination rate will
be captured. Thus, Table 1 shows the main descriptive

(3)

COVID — 19 vaccination, = f, + p COVID — 19 vaccination,_, + f, Governance indicators, + p;Comorbidities, + p,GDP per capita + f;Stringency,_, + fcCOVID — 19 deaths,_,

where COVID-19 vaccination represents the percent-
age of the fully vaccinated population; governance is
defined by the six indicators, which refers to the govern-
ment’s ability to ensure a framework to prevent and com-
bat corruption (control of corruption: CC), to formulate
policies that provide quality public services (government
effectiveness: GE), to generate stability and the absence
of violence (political stability: PS), to put sound regula-
tions into practice (regulatory quality: RQ), to respect the
laws (rule of law: RL) and to be responsible, including in
the relationship with its citizens (voice & accountability:
V&A). The values for the Worldwide Governance Indica-
tors (WGI) of World Bank range from -2.5 to+2.5, but
in our research the percentile rank (with values between
0-100) is used, higher values meaning better govern-
ance. Comorbidities are associated with chronic respira-
tory disease, diabetes, cardiovascular disease, cancer etc.,
all these making the human body even more vulnerable
in the event of contracting a severe virus such as SARS-
CoV2. The GDP per capita, expressed in purchasing
power parity rates and divided by the total population, is
included in the study to observe if countries with a higher
GDP have a greater capacity to maneuver resources prop-
erly to combat the COVID-19. The stringency index des-
ignates the strictness of government responses towards

statistics of the indicators used for analysis. On average,
until the end of December 2021, a vaccination rate of
49.257 was achieved at the level of all 170 states in the
sample, with the highest percentages in United Arab
Emirates, Cuba, Brunei, Portugal, Chile (over 90% of the
population) and the lowest in Yemen, Chad, Haiti, Demo-
cratic Republic of Congo, Burundi (below 2%). Divided
into the three groups of countries included in our study,
it can be seen that the greatest rate of vaccination against
COVID-19 was recorded in the case of those classified as
high-income, reaching an average of 73.709, with a maxi-
mum of 98.990 (United Arab Emirates) and a minimum
of 39.570 (Bahamas). For the other categories, the fol-
lowing results were displayed: for middle-income coun-
tries (the vaccination mean is 50.746, with a maximum of
92.330 for Cuba and a minimum of 2.960 for Cameroon),
and for low-income countries, the vaccination mean is
16.540, with a maximum of 57.330 for Rwanda and a min-
imum of 0.040 for Burundi. Regarding the governance
indicators, as a whole, the highest average is found at the
RQ level (49.745), Singapore, New Zealand, Finland, Lux-
embourg, Australia (over 97) being ranked in the upper
hierarchy, and Syria, Somalia, South Sudan, Venezuela,
Libya (under 5) in the lower hierarchy. This governance
indicator is followed by GE (49.519), with Singapore,
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Switzerland, Finland, Norway, Denmark as leaders (over
97), and Libya, Haiti, Somalia, Yemen, South Sudan at the
bottom of the rankings (under 5). When it comes to the
CC, the mean of all sample states is 48.160, with maxi-
mum values in Denmark, Finland, Singapore, New Zea-
land, Sweden (over 95) and minimum in Libya, Somalia,
Yemen, Syria, South Sudan (under 5). Then, for the other
three governance indicators, as a whole, the following
averages are recorded: for the RL (48.102), V&A (47.581)
and PS (44.715). Looking more closely at the differences
between the groups of states, it can be seen that, at the
level of high-income countries, on average, governance
indicators have values above 80, except V&A (73.052)
and PS (69.751); in the case of the middle-income ones,
all governance indicators have values above 38, with GE
reaching the highest level (43.055) and CC, the lowest
(38.187); the low-income ones register the lowest values
(the highest mean of 28.781 for V&A, and the lowest of
20.160 for GE). Considering the wide sample from our
analysis, the scatterplots in Additional file 1: Appendix 1
show more clearly the positions of low, middle and high-
income countries in terms of the relationship between
COVID-19 vaccination and the six governance indica-
tors. The ranking of the countries is calculated based
on the scores recorded by the governance indicators on
a scale from 0 to 100, where 100 means a very strong
capacity of governments to ensure good governance.
Shortly, it stands out that from the low-income countries
group, those with the highest percentages of COVID-
19 vaccination are: Rwanda (RWA), Bangladesh (BGD),
Timor (TLS), Honduras (HND), and those with reduced
vaccination rates are: Burundi (BDI), Democratic Repub-
lic of Congo (COD), South Sudan (SSD), Yemen (YEM),
Haiti (HT). Among the countries included in the middle-
income typology, the highest rates regarding COVID-19
vaccination are recorded by Cuba (CUB), China (CHN)
and Cambodgia (KHM), and the lowest by Cameroon
(CMR), Syria (SYR) and Djibouti (DJI). From the high-
income group, United Arab Emirates (ARE), Brunei
(BRN), Portugal (PRT), Chile (CHL) and Singapore (SGP)
reach vaccination rates of over 80%. However, of the 53
countries included in this category, most have vaccina-
tion rates of over 60%. The states on the lower positions,
Bahamas (BHS), Trinidad and Tobago (TTO), Slovakia
(SVK), and Barbados (BRB) register percentages slightly
below this margin. Analyzing the scatterplots, one can
see the pronounced trend of having much higher rates of
COVID-19 vaccination in high-income countries com-
pared to low-income ones.

The indicator concerning the comorbidities is closely
related to the COVID-19 vaccination rate: if the high-
est share of vaccination occurs in high-income coun-
tries, it seems that they also hold the greatest percentage
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of people with comorbidities, which explains, to some
extent, the inter-conditionality between the two vari-
ables. Most probably, the percentage of people with
comorbidities is higher in these states as a result of the
influence of several factors, particularly related to: more
frequent checking of the health status and registration in
the national system of patients, pollution caused by urban
agglomerations, the fast food diet, the fast pace of life
and, implicitly, the daily stress. As vulnerable people, the
vaccination process started with these population catego-
ries. Also, it is emphasized that the stricter the measures
to fight against COVID-19 were (stringency index), the
more the vaccination process accelerated, high-income
countries registering the biggest values, followed by mid-
dle-income countries and low-income countries.

Then, by using OLS regression, the components of
governance are analyzed separately, three at a time, for a
better follow-up of the relationships they establish with
COVID-19 vaccination. The estimates are presented in
Tables 2 and 3. In connection with Table 2, this shows the
regression results for the CC, GE and PS. For all models,
the coefficients are positive and statistically significant
(»<0.05). The estimates for CC and GE are higher at the
beginning of the period analyzed (in March 2021), so,
even though,later, they slightly decrease, finally remain
positive. The explanation for this may be that states that
have more control over corruption turn out to have bet-
ter health systems, transparent public policies, more
responsible citizens, all these conducting to a higher
vaccination rate. At the same time, the countries with
lower corruption rates have more financial resources that
can be directed to the medical system, for planning and
recovery. Government effectiveness was the strongest
in March (0.258), with a significance level of 0.009, this
being justified by the fact that in the first months after
the start of the vaccination campaigns and against the
background of the disasters in 2020, there was an inten-
sification of interest in COVID-19 vaccination. But, for
this, the governments had to adapt and find the most
effective ways to support the population in this process.
It should be mentioned that the coefficients of this indi-
cator are higher than those regarding the CC indicator in
all four months.

As for PS, this indicator has the lowest values in rela-
tion to COVID-19 compared to all governance variables,
which means that, on the one hand, in our sample, there
could be fewer states animated by internal violence and
political instability and that, on the other hand, even so,
they would not greatly influence the intention to vacci-
nate if access to vaccines is provided.

In Table 3, the results for the other three governance
indicators, namely RQ, RL and V&A are presented. Anal-
ogous, the coefficients are on the same trend, meaning
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positive and statistically significant (p<0.05), with the
highest values in March, then, they decrease marginally.

The variable pertaining to RQ has the greatest inter-
conditionality with COVID-19 vaccination rate. The
government’s ability to formulate clear and unambigu-
ous policies and regulations are particularly relevant
[65]. During the COVID-19 crisis, governments were
practically forced to propose and adopt extremely cum-
bersome legislation overnight in most of the citizens’
activities [66]. Under these conditions, high regulatory
quality is essential for the proper and timely implemen-
tation of public health policies. It is also notable that for
these three governance indicators in Table 3, the highest
coefficients were recorded in March, which highlights,
once again, the fact that without adequate regulations,
compliance with laws and the responsible involvement of
institutions and citizens, the process of COVID-19 vac-
cination would have been affected since its start, which
would have been undesirable especially in the context
where, in 2021, the dominant variant was Delta, known
as the most severe form of this disease, causing the most
deaths, according to the WHO.

Panel regressions

The panel regression is used to emphasize the influ-
ence of governance indicators at the level of our sample,
namely 170 countries, previously determined with the
help of the OLS model. A clearer differentiation regard-
ing the established relationships between COVID-19 vac-
cination and governance indicators in low, middle and
high-income countries can be observed in Tables 4 and 5.

For CC, the coefficient for the entire sample is positive
(0.122) and statistically significant (p <0.05); the same is
obtained in the case of high-income countries (0.228),
middle-income (0.132) and low-income (0.115) coun-
tries. For the GE indicator, the estimates are also positive:
0.148 for all countries; 0.198 for high-income countries;
0.120 for middle-income and 0.059 for low-income.
Practically, the two indicators (CC and GE) are strongly
linked, because corruption can be reduced only under the
conditions of the existence of sound institutions. Regard-
ing PS, a quite similar trend is found: high-income coun-
tries are more stable from this point of view, just as the
highest levels of corruption control and government effi-
ciency meet here. However, among the three governance
indicators presented in Table 4, PS has the least influence
on the COVID-19 vaccination.

In Table 5, the connection of the other three govern-
ance indicators (RQ, RL and V&A) with the COVID-19
vaccination is pointed out.

The coefficients for RQ are positive: for all panel
(0.162), high-income countries (0.290), middle-income
(0.172) and low-income (0.086). In this case, the values
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obtained from the analysis show the particular usefulness
of the rapid adoption and implementation of a legisla-
tive framework conducive to combating the pandemic.
The regulatory setting matters both in terms of reduc-
ing cases and deaths caused by COVID-19, but also more
importantly in terms of the opportunity to take appropri-
ate measures. The speed of the nations’ responses also
depended on the government’s ability to quickly adopt
regulations and to put them into practice, in order to
coordinate the new realities. The prompt reaction of reg-
ulatory authorities by issuing relevant guidelines during
the severe phase of the pandemic could have ensured that
quality requirements were met throughout it, to save as
many lives as possible, but, unfortunately, for most low-
income countries, the legislative aspects, respecting the
rule of law and those regarding responsible actions had
many gaps, a fact confirmed by the coefficients presented
in Table 5. High-income countries have the most signifi-
cant values of the governance indicators, this proving a
high capacity of these states to support the vaccination
process. However, considering that of the 170 countries
studied, most (72 countries) are included in the middle-
income typology, as a whole (cumulative for the quarters
of 2021), the estimates of COVID-vaccination are the
highest for this category of states (coefficient over 0.720).

More specifically, certain particularities can be distin-
guished in the three groups of countries included in our
analysis:

m for low-income countries, the order of influence of
governance indicators on COVID-19 vaccination is:
CC (0.115), PS (0.093), RQ (0.086), RL (0.061), GE
(0.059) and V&A(0.025);

m in the case of middle-income countries, the fol-
lowing hierarchy of governance indicators in the
COVID-19 vaccination process is emphasized: RQ
(0.172), CC (0.132), GE (0.120), V&A (0.094), PS
(0.088) and RL (0.073).

m in the COVID-19 vaccination process, in high-
income countries, it stands out as relevant: RQ
(0.290), CC (0.228), GE (0.198), PS (0.107), RL (0.105)
and V&A (0.104).

Therefore, even if all governance indicators have
proven to have a direct influence on COVID-19 vaccina-
tion, each country category should adapt the institutional
arrangements in order to strengthen its weaker com-
ponents, which would mean real advantages in public
health terms. According to the results, it is observed that
more attention should be paid to the involvement and
responsibility of the population in the face of crises (voice
& accountability) and to promoting the importance of
respecting the rule of law everywhere.



Page 12 of 23

(2023) 23:1073

Lupu and Tiganasu BMC Public Health

[9A3] %L PUB ‘%G ‘90 L 341 1e 9duedyIubIs sa1edipul

i
5q e

sak sak sak sak sak sak sak sak sak sak sak sak 34 A13UNoD

089 [4¥4 88C 081 089 [4r4 88¢ 08l 089 [4r4 88C 081 N

0s1 €S L 14 0L €S L 14 0L €S L Sy SolUN0D

7850 0,0 99/°0 L6V0 G850 ¥0/°0 1940 1050 G850 LLL0 6520 1670 pasenbs-y parsnlpy

(000),50C0 (Z10)elL00 (2¥0) 200 (2¥0) 8100 (000)550C0 (L10)eCZ00 (££0)£100 (900) q¥L00 (000)-70C0 (1107).2£00 (S€0) 9100 (0507 9100 (1-3) syresp 61-AINOD

(0007 55000 (ST0) £EC0  (810) 810 (000)5¢61°L (000755000 (#20) eSECO  (ST0) 0ELO  (000) 58L°L  (000) 55000 (9107) 6420 (620) 6110 (000) 55910 (1-3) Aousbuis

(000 50vC0  (S707) 9920 (050 6 (61008510 (000),91C0 (0£0)el6C0 (€107 eLSLO  (L0)eSCCO  (000)559C0 (010)-8€€0 (€107 6510 (71075810 eyded Jad 4ao

(SE0)e8LL0 (9100 e66C0 (9107 /2C0 (000)-20¥0 (8L0)e/TL0 (F10)olSTO  (6C0)ol/T0 (000)5LLEL (8ED) ol LLO (€20)ol6L0 (LLO)elOTO (000) 5Tt L qIowos

(L¥0) ¢€600 (9107010 (2007) ¢8800 (120) ££60°0 Sd

(P€0) 8710 (¥20) 8610 (C00) qOCLO (6007 46500 ED)

(S007) q€TL'0 (1207 ¢8CC0 (€20) eCEL0 (L0O0) gSLLO D

(000758120 (000) 57090 (000) 51220 (000)585€0  (000)5L2Z0 (000) 56090 (0007) 8220 (000),65€0 (000)-5EL£0 (000) 56090 (000)5C€£0  (000),£9€°0  (1-) UOnBUIDIRA 61-TIAOD
nv Y61H 3pPPIN mo v ybIH 3|pPPIN mo [\ ybIH 31PPIN mo1

$9LIUNOD SWODUI-YBIY PUR 3|PPIW ‘MO] 10) (Sd PUe J5) ‘D) 2dUrUISA0D pue uoieuIddeA 61-JIAOD ¥ d19eL



Page 13 of 23

(2023) 23:1073

Lupu and Tiganasu BMC Public Health

[9A3] %L PUB ‘%G ‘90 L 341 1e 9duedyIubIs sa1edipul

i
5q e

sak sak sak sak sak sak sak sak sak sak sak sak 34 A13UnoD

089 [4¥4 88¢ 08l 089 [4¥4 88¢ 081 089 [4r4 88C 08l N

0L €S L 14 0s1 €S L St (74} €S L Sy SoLIUNGD

9650 8040 0940 45140 6850 0,0 6520 2050 €650 500 09/°0 v61°0 pasenbs-y parsnlpy

(0007,9120 (0S0) 66800 (£107) 000 (2C0)l00 (000)-90C0 (L10) €400 (€€0) /100 (#¥0) 29000 (000)-0C0 (€10) 6900 (910)CL00 (050) /100 (1-3) syresp 61-AINOD

(000750950  (#20) e€C0 (5C0)e8ZL0  (000)5L6L°L (000755950 (L€0)£80C0 (£20).SCL0 (000)508L°L (000)-5C850 (6107190 (610) 8710 (000)-8£1°0 (1-3) Aousbuis

(000)587C0 (C10)6EE0  (6€0) 8210 (C¥0) 0010 (000)56€C0 (CE0) 0620 (C10) 910 (610)e51T0 (00054620 (2C07)80€0 (£10)85L1°0 (2C0) 6910 eyded Jad dao

(900) 4LZ00 (CL0)l8F0 (610)eCLlT0 (000)-5050 (£20)e8EL0 (900) ¢#8C0 (C10).05C0 (000) 28T L (9€0)ELL0 (£20) 8610 (610) 7920 (0007) 590 L quowo)

(00056200 (920) ¥0L'0  (CL0) #7600 (L007) 4500 VA

(C70) 1800 (05075010 (9207 €400 (L¥0) 21900 1

(71072910 (£20) 060 (120)eCLL0 (9¥07) 9800 (0)<]

(000759120 (000) 59650 (000)-£6£0 (000)5¥SE€0  (000)-58LL0 (000) 57090 (0007)-£€2°0 (000)-¥€0  (000) 56020 (000) 51090 (000) 5¥€£0  (000) 5¥SE0  (1L-) UORRUDIRA 61-TIAOD
v Y61H 3|pPPIN mo nv Y61H 3|pPpPIW mo1 nv ybIH 3IpPPIN mo1

$9LIUNOD SWODUI-YBIY PUR 3|PPIW ‘MO] J0) (V'9A PUR TY ‘DY) 22ueUISA0D pue uoneudea 61-dIA0D S dlqel



Page 14 of 23

(2023) 23:1073

Lupu and Tiganasu BMC Public Health

[9A3] %L PUB ‘%G ‘90 L 341 1e 9duedyIubIs sa1edipul

i
5q e

sak sak sak sak sak sak sak sak sak sak sak sak 34 A3Unod

089 [4¥4 88¢ 081 089 [4r4 88¢ 08l 089 [4¥4 88¢ 081 N

0s1 €S L Sy 0s1 €S L Sy 0/1 €S L Sy SolUN0D

1650 ¥0/0 ¥94°0 8810 1650 ¥/ 0 65/°0 06+°0 1650 GEL0 VAYA0) ¥8¥0 pasenbs-y parsnlpy

(000) 56170 (9€07) £700  (¥€0) 9200 (C20) L2000 (0007)502C0 (£00) q£LO0 (8T0) «CCO0 (870) (8100 (000)-£1T0 (L10)#900 (8%0) 0200 (£T0) 000 (1-3) syresp 61-AINOD

(0007 56950 (620)8LF0  (#10)591°0 (000) 55260 (000)5¢£50  (920) 0L¥0 (8107 q0SL0  (000) 50860 (000) 59950 (€00) ¢8ES0 (LZ0) L£¥1°0  (000) 5¥5L°0 (1-3) £ousbuis

(000) 5¢vC0  (0C07) £E€0  (8€0)9LC0  (050)2£900 (000) 5810 (000)-90£0 (CL0)SLLO  (CE0) eLELO (000)559C0 (000)-££90 (107910 (S50 0800 eyded Jad dao

(OV0) ¢€EL'0 (150) VL0 (0T0) eCLL'0  (000)50€T0 (870) Y10 (000)5C6€0 (CLO) o640 (200) #8000 (0L0) ¢6L1°0 (0007)-£££0 (CL0)9LL0  (000) ~£0C0 + 59 uone|ndod

(€107 0100 (#70)elOL'0 (C00) qC£L00 (£00) q€0L°0 Sd

(£20) 1910 (000755510 (7107 e¥L L0 (SO0) 7900 ED)

(96076110 (000)5661°0 (L€0) 9010 (810)elCLO D

(000750220 (000)-£190 (000)5L2£0 (0007)-0v€0 (0007) 5220 (000) 59650 (000) 6220 (000)-£#€0 (00075120 (000)5C090 (000)-£€£°0 (000)S¥E0  (1-) UOHRUIDIRA 61-TIAOD
nv Y6IH 3IpPPIN mo1 n Y61H 3IpPPIN mo1 n ybIH 3IpPPIN mo1

(Sd pue 39 ‘D) 92UeUISACH pue UORUIDIRA 6 -TIAOD 10} [SPOU 31 JO 323U SS2UISNC0Y 9 djgeL



Page 15 of 23

(2023) 23:1073

Lupu and Tiganasu BMC Public Health

[9A3] %L PUB ‘%G ‘90 L 341 1e 9duedyIubIs sa1edipul

i
5q e

sak sak sak sak sak sak sak sak sak sak sak sak 34 A3UnoD

089 44 88¢ 081 089 44 88C 08l 089 [4¥4 88¢ 081 N

0/1 €S @A Sy 0/1 €S @A 14 0L €S A Sy S9lUN0D

9650 6040 6520 6/%°0 1650 £0L°0 [SL0 S6%7°0 €650 [TL0 /SL°0 08+'0 pasenbs-y parsnlpy

(00050220 (¢¥0) 800 (0£0) £S000 (6007) SC00 (0007 ,0CC0  (£207) P00  (£L¥0) momo 0 (1¥0)¢£000 (000)-£1C0 (800) qlL00 (#7507 e£L00 (¥10) £CCO0O (1-3) syresp 61-AINOD

(0007 56550 (0507 £S9€0 (6107 e£¥L'0  (000) 5¢56'0  (000) 5¢£50  (£00) qSTO  (610) oL (0007 50860 (000),58L°0 (0L0) 40420 (#10) 8910 (000) 57510 (1-3) Aousbuis

(00056570 (8007) ¢85€0 (L10) #7910 (€107 5600 (0007) 59€C0 Roov q86€0 (€10) 0 (0£0)¢8€1°0  (000) 57910 (000) 58420 (71078910 (LEQ) £6¥0°0 eyded Jad 4ao

(S00) 51500 (9007) 92€0 (L10)4lCl’'0 (000)5¥8C0 (900) 9€L0 7078910 (1€0)eS5LL0  (C00) #6000 (£10) 6600 (0007) 5840 (620)LLL0 (0007 »L2C0 + 59 uone|ndod

(1007 q0S00 (56006110 (200) qC0L0  (#007) q7L0°0 VA

(6¥0) 2c600 (010) q901°0 (2€07) 8500 (2C0) ¥60°0 1

(£20).1600 (000)-£€C0 (620)el9L'0 (6¥0) LL00 (0)<]

(000752120 (000)59L90 (0007) 58520 (000)5#€€0  (000) 51220 (000)5LL90 (000) 56920 (L00)-82€0 (000)-CL£0 (0007) 7850 (000)-6¥20 (000)-,SEE0 (L-) UORRUDIRA 61-JIAOD
v Y61H 3|PPIW Mo v Y61H aIpPPIN mo nv ybIH 3|pPPIW Mo

(VA PUe TY ‘DY) 22urUISA0D puR UOIRUIDIRA 6 | -JIAQD 10) [DPOW 3Y1 JO YD3Yd SSaUIsNqoy £ ajqel



Lupu and Tiganasu BMC Public Health (2023) 23:1073

Robustness tests

The robustness of the results obtained by OLS regres-
sions and panel model was also tested. The meth-
odology used is the same with the previous one, but
changing one variable with another one: the variable
related to comorbidities was replaced by that of the
population over 65 years old. We can talk about suit-
able initial models if it turns out that this indicator will
have an explicit influence on vaccination cases. We
chose this one because, in most countries, the vacci-
nation process started with this population category,
which is more exposed to the negative consequences of
COVID-19. In Tables 6 and 7, the robustness between
COVID-19 vaccination and the six governance indica-
tors are presented. In the second stage of robustness
testing, we use the panel model. The results are broadly
in line with those gathered in the first part of the analy-
sis; they are positive and significant.

The previously obtained observations are generally
kept: high-income countries show higher coefficients
for all governance indicators (except for PS). In the case
of the low-income countries, sometimes, the results,
although positive, are not so significant. For CC, for all
countries (0.119), high-income (0.193), middle (0.106),
low (0.121), the coefficients are positive. For GE, the
results obtained (all countries 0.161, high 0.155, mid-
dle 0.114, low 0.064) are similar to those prior achieved.
Even if in terms of PS, the differences are not very wide
between high and low-income countries (0.101 versus
0.103), we can explain this by the fact that, in some
developed countries, against the background of quite
severe restrictions, which culminated with the total
lockdown, discontent arose among the population and
the business environment, which also resulted in mass
protests and internal violence.

Looking at the other three governance indicators in
Table 7, it is established that high-income countries
have the greatest values: for RQ (0.233), RL (0.106) and
V&A (0.119), the highest significance level being in the
case of RQ.

If we refer to the entire sample, the robustness coeffi-
cients are as follows (in ascending order): for PS (0.010),
V&A (0.050) RQ (0.091), RL (0.092), CC (0.119) and
GE (0.161). The lowest values are associated with PS,
respectively V&A, probably in the context in which the
citizens fully felt the government measures imposed,
some of them very restrictive, which led to widespread
dissatisfaction, primarily related to freedom of action.
For Western societies and not only, this may mean a
violation of basic liberties, a fact for which there have
been disturbances, political as well, in the systems.
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Discussion
Good governance, perceived as the set of processes and
tools through which steps towards recovery and devel-
opment can be generated, should be accompanied by
responsibility, transparency, uprightness and leader-
ship. All of this falls, in particular, on the institutions and
decision-making actors. Therefore, the identification of
vulnerabilities and the analysis of governments’ ability
to reduce the harmful effects of crises should be priori-
ties on a large scale. In general, health systems around the
world are affected differently by governance, this mod-
eling the long-term development outcomes in this sector.
The findings highlighted that the governance indica-
tors influence the COVID-19 vaccination process, the
most significant for the analyzed period (quarters of
2021) being, in order of their importance: GE, RQ, CC,
RL, V&A and PS. Thus, in the current context, the qual-
ity of public health policies is primarly conditioned by the
government effectiveness, which substantially transpose
in the validity of the responses offered to the COVID-
19 crisis. Government effectiveness remains critical to
responding to the COVID-19 pandemic and immuniz-
ing the population (the scores obtained have a strong and
positive impact on vaccination rates). The efficiency of
the government is paramount in taking other measures
with major influence on the evolution of the pandemic,
such as the coordinated logistical planning for vacci-
nation, which can include COVID-19 testing, ongoing
monitoring of personal protective equipment, adequate
medical supplies, good organization for the distribu-
tion of vaccines, even in difficult geographical areas (e.g.,
those affected by war or instability), effective manage-
ment and treatment of patients with COVID-19.
Although different factors may contribute to counter-
acting the diffusion of COVID-19, good governance has a
special role to play because it means implementing those
public strategies and policies that minimize the nega-
tive repercussions of the pandemic [67]. Institutions can
shape how things can be done in society. For this reason,
if there is effective cooperation and coordination between
the stakeholders involved (governments, local authori-
ties, public health directorates, private sector, medical
research entities, hospitals, international institutions),
the public’s confidence in accepting and respecting the
rule of law will be higher. As noted, there is a tendency
for higher levels of acceptance of vaccination where gov-
ernance also has greater values, and this is precisely due
to trust in institutions and the existence of social dia-
logue based on truthful and complete information, to
make citizens aware of both the benefits and possible side
effects of vaccines. During crises, the good governance
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is more relevant than ever, and, in the COVID-19 con-
text, it mainly means to inform the population about the
possible risks that may arise: overcrowding of hospitals,
increasing the likelihood of potentially more severe muta-
tions that do not respond to existing vaccines, pressure
on medical staff, depletion of resources to support health
systems [35]. The governments should have the capacity
to support the efforts and achievements of scientists, to
communicate effectively with citizens to ensure vacci-
nation campaigns with optimal results, thus eliminating
misinformation. While young people are more resistant
to this virus, especially if comorbidities are ruled out, for
older people, who often have certain medical conditions,
it is more than necessary to become acquianted with the
benefits of immunization by vaccination.

However, the results of the COVID-19 vaccination
process were different for each category of countries
analyzed (high, middle and low-income). In low-income
countries, where access to immunization facilities is quite
difficult due to many marginalized groups, the adequate
distribution of vaccines has been a challenge. Also, for
these category of countries, in particular, the lack or
precariousness of the necessary means for the transport
and storage of vaccines should be mentioned, consider-
ing that they should be kept at very low temperatures. In
certain low and middle-income countries (India, Brazil,
Indonesia, South Africa), the production of COVID-19
vaccines was carried out [68], but many of them do not
have the internal capacity to manufacture vaccines and
thus rely on high-income countries or multinational
companies. Moreover, they show pronounced income
inequalities, deficiencies in resources, government effec-
tiveness and regulatory quality such as policies, planning,
programmes, medical personnel, organized laboratories,
industries, research & development, and government
funding. Even if these countries were granted adequate
funding and access to vaccine patents, in the absence of
strong government effectiveness, the problems of vaccine
production and timely immunization of the population
could not be properly resolved, countries thus facing sig-
nificant delays in vaccine access, despite initiatives aimed
at ensuring equitable distribution, such as COVID-19
Vaccines Global Access (COVAX) [69]. In the case of
low and middle-income countries, the WHO tried to
establish a COVAX intra-aid tool, to access doses of vac-
cines, external financing being necessary for purchases
or donations [52, 70]. An issue of major differentiation in
regulatory quality regarding COVID-19 vaccines was the
authorization of vaccines: while the high-income coun-
tries quickly authorized them, the low and middle ones
did not emit the necessary licenses for their delivery and
widespread use in a timely manner [71]. Another gov-
ernance problem arising in the population vaccination
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process in some low and middle-income countries is the
poor inclusion of people most exposed to the COVID-
19 (population with comorbidities and those aged over
65) in the vaccination campaigns. For this reason, gov-
ernments should demonstrate transparency and good
regulatory quality when they take measures and should,
furthermore, rely on scientific evidence when explaining
the priority vaccination of certain population categories
and thus build confidence in COVID-19 vaccines [68, 72].

If we were to compare the three groups of countries
studied, it turns out that for those in the low-income
category, the control of corruption matters the most in
the COVID-19 vaccination process, and for both middle
and high-income countries, the most relevant govern-
ance indicator is represented by the regulatory quality.
These findings can be explained by the fact that, on the
one hand, countries with lower incomes cannot afford
to generalize effective mechanisms for identifying and
sanctioning corruption, which slows down the vaccina-
tion process, and, on the other hand, middle- and high-
income countries make efforts to adapt their legislation
to fluctuating contexts, emphasizing the need for the
existence of quality regulations so that they reach the best
results. Knowing the European specifics better and judg-
ing by the experience gained over the years, the citizens
of countries that have gone through an oppressive regime
(in the East) may prove, in some cases, to no longer read-
ily accept directives to change behaviour. But, at the same
time, being already used to restrictions, they can master
them faster compared to the population in western soci-
eties. It should also be emphasized that the governance
indicator with the lowest values in association with the
COVID-19 vaccination process is voice & accountabil-
ity, both in the case of low and of high-income coun-
tries, which shows that citizens, in general, could not be
involved too much in the decision-making process, as it
is an issue of public health that should rather be adapted
to international norms and directives.

Debates surrounding the COVID-19 vaccination
have included, quite often, issues related to distribu-
tion, equity and respect for social rights [73]. However,
there are significant gaps between states in terms of
these aspects, which reinforces the need for organiza-
tions or governments to act on rationales connected to
solidarity, especially when it comes to a global public
health problem, which should not differentiate between
people. Even if there is a pronounced distance regard-
ing the COVID-19 vaccination between high-income
countries of the world and those with internal deficien-
cies, international institutions should support the latter
so that everyone could benefit from the fundamen-
tal right to have access to health services. In order to
know where an urgent intervention is required, states
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should have effective reporting systems that allow the
recording of statistical data on a regular basis. There
are isolated communities and countries without close
international ties, and in the absence of homogeneous
data, it is very difficult to quantify the plurality of fac-
ets of the COVID-19 vaccination process (for instance,
the distribution of COVID-19 vaccines by age groups,
gender, population category, medical conditions, pre-
vention behaviors, race, or place of origin). Therefore,
a more extensive analysis, starting from these criteria,
could not be realized, because there are no such inte-
grated data worldwide, at least as far as we know, to
cover the chosen sample (170 states). There are, how-
ever, certain statistics addressing the specifics of some
communities, countries or regional groups, related
to COVID-19: e.g., the US Department of Health and
Human Services, through the Centers for Disease Con-
trol and Prevention (CDC), provides the population
and the authorities with weekly updated statistics in
relation to COVID-19 vaccination equity (for racial and
ethnic minority groups), but only for the US [74].

The lack of a reliable ongoing data collection system,
based on reports guided by the same criteria, causes dis-
continuities in the time series and makes it intricate to
cover wider territorial issues in connection with COVID-
19 vaccination [75]. To have an aggregate reporting sys-
tem, several measurement criteria should have been set
at the international level and applied for all the countries
of the world. Moreover, in order to act promptly on the
basis of the alert systems and to account for the progress
in terms of vaccination, these reports should be made at
least weekly, divided mainly by categories of groups, age,
race and ethnicity, as it is suggested by ‘Prevent Epidem-
ics’ [76]. Without such statistics and without considering
a unitary and transparent evaluation system, it is impos-
sible to precisely quantify (in)equity in the distribution of
COVID-19 vaccines.

The obstacles that intervene in the collection of uni-
form data by country, which would allow comparisons to
be made, are mainly related to the legislative aspects, to
the digital infrastructure of the states, to what is under-
stood by some indicators (for example, [76] signaled that
“doses received” means, on the one hand, the COVID-
19 doses distributed to the US jurisdictions, and, on the
other hand, the COVID-19 doses administered (partially
vs. fully), which leads to inconsistent reporting). Moreo-
ver, the United States Agency for International Develop-
ment (USAID) supported the initiative regarding global
access to COVID-19 vaccines, offered technical assis-
tance for their delivery and proposed a compendium
with a series of indicators related to vaccination (e.g., the
number of guides, plans and strategies; number of peo-
ple trained; number of countries with vaccine tracking

Page 18 of 23

systems; the number of people reached by USAID mes-
sages regarding COVID-19 vaccinations through various
information channels, etc.), but all of them are addressed
to the US [77].

Therefore, guiding the distribution of COVID-19 vac-
cines based on public statistical data should be of par-
ticular interest for governments, all the more so as there
were countries that purchased a much larger number
of vaccine doses (Australia, Canada, Great Britain) and
later, they had to redistribute or donate them to other
countries in need [78]; there were also situations where
vials were wasted for various reasons [79, 80]. Several
studies clearly emphasize that the access to COVID-19
vaccines is facilitated by favorable socio-economic con-
ditions [81], and the priority target group in obtaining
them should be the population at major risks [82, 83].
Thus, low-income countries should be generously sup-
ported to reach a significant immunization threshold
and to have an equitable vaccination so that marginalized
groups are not extremely affected [84, 85]. Although the
coverage of COVID-19 vaccination is quite heterogene-
ous globally, equitable access to vaccines for low- and
middle-income states has been shown to be shaped by
global mechanisms, prices, know-how, and the ability to
carry out strong vaccination programs [86]. In addition,
in order to reduce the disproportionate access to vac-
cines, [87] advocate for a Universal Vaccine Access Strat-
egy, through which shortages in vulnerable countries
can be adjusted, including by donating unused vials in
countries that have purchased vaccines in excess of their
needs. Then, the WHO, the United Nations Children’s
Fund (UNICEF) and the Vaccine Alliance (GAVI) set up
the COVID-19 Vaccine Delivery Partnership (CoVDP),
in January 2022, to support low-income countries in the
vaccination process, and through this initiative, 34 coun-
tries, especially in Africa, which recorded, in January
2022, vaccination rates lower than 10%, were helped to
have access to the COVID-19 vaccine [88]. Through this
laudable initiative, vaccination noticeably improved: e.g.,
Ethiopia reached a vaccination rate of over 33% in July
2022, while in January 2022 it had a rate of only 3%; then,
more than 8 countries out of the 34 backed up by CoVDP
exceeded 20% COVID-19 vaccination rates [89]. Then,
we should also mention UNICEF’s efforts to establish
the Access to Covid Tools Accelerator Supplies Financ-
ing Facility (ACT-A SFF) to help the poorest countries
in the procurement of vaccines [90, 91]. Therefore, if in
the case of high-income countries, which have more solid
health systems, more technologically advanced medical
infrastructure, COVID-19 tracking tools, it is easier to
collect statistical data, in the case of low-income coun-
tries, given the problems they faced, it is demanding for
them to have a broad coverage regarding the delivery of
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COVID-19 vaccines and precisely for this reason inter-
national support is crucial [92]. Even if in the year 2022 a
slight improvement was made regarding COVID-19 vac-
cination, compared to the year 2021, within low-income
groups (Additional file 1: Appendix 2) [93], actions to
reduce imbalances between states should continue, pri-
marily pursuing the right to health of each individual.

Anyway, the application of extensive studies that high-
light the various drivers of COVID-19 vaccination could
better shape immunization policies in low-income coun-
tries; e.g., [94] conducted a research on several countries,
including some in this category, such as Burkina Faso,
Mozambique, Rwanda, Sierra Leone, Uganda, and they
found that in Burkina Faso there is the lowest acceptance
rate when it comes to the COVID-19 vaccine (66.5%);
therefore, it is necessary to take specific measures in the
direction of identified weaknesses.

In our analysis, only a small part of the broad palette of
elements that can explain the dynamics of the COVID-19
vaccination process were captured. Therefore, there are
certain limits of the research related to the fact that other
indicators could have been taken into account, such as:
the endowment of countries with special equipment for
transporting and storing vaccines, the number of vac-
cination campaigns, international financial support, the
level of education, all these being crucial, especially in
the case of low and middle-income countries. Moreover,
considering that the variables that define good govern-
ance (WGI of the World Bank) are expressed in percep-
tion data, it would have been interesting to apply opinion
polls both among the population and health risk experts,
to homogenize measurement units and to prevent pos-
sible biases between indicators. However, it would be
almost impossible to cover a very large sample through
surveys, which would distinguish the particularities of
each country. This can be achieved, instead, in extended
research teams and with governmental support.

Conclusions

The COVID-19 crisis intensified the concerns related to
how this is reflected on different dimensions and geo-
graphical spaces. The actionable tools are shaped, most
of the times, by the available resources, but also by the
capacity of institutions to address suitable measures to
monitor the progress made in terms of recovery and to
raise awareness regarding the severity of a pandemic.
Since the outbreak of this health crisis, we have tried,
in various works, to deal with this topic dynamically, in
order to emphasize the way in which COVID-19 spreads
over the nations as a whole, as well as its intricate impact
[95, 96]. This time, our focus was on the relationship
between COVID-19 vaccination and governance. Thus,
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advocating for the relevance of governance structures in
any major crisis, this paper pointed out that the defining
elements of governance imprint the COVID-19 immu-
nization process. As a result of both the numerous cases
and deaths of COVID-19 reported globally in 2020,
WHO, national governments, along with other regional
and local institutions have joined their efforts to fight
against the COVID-19 pandemic. The best way to control
and stop this disease is to gain mass immunity, especially
with safe and effective vaccines. Thus, the governments
of the world’s states and scientists have concentrated
their attention to develop a vaccine against COVID-19
and, one year after the onset of this health crisis, several
vaccines have been proposed.

Public discourse should focus on the scientific compo-
nent, in the sense that medical research has undergone
remarkable developments in recent decades, without
which humanity would have been faced with many life-
threatening dangers. In addition, technological and infor-
mational progress can shorten the period of introduction
of drugs or injectable solutions on the market. Therefore,
there should be significant support for health from all
governments, by allocating expenditure that can cover
not only basic public services but also advanced medi-
cal research. As long as the discovery of vaccines means
offering the possibility to have the right to life for a con-
siderable number of people, especially the vulnerable
ones, this is worth massive investments. Therefore, sup-
port efforts from state institutions should be constant in
this direction. All vaccines against COVID-19 have been
based on scientific evidence. There have been countries
that have overwhelmingly accepted immunization by
vaccination, and there have also been states that have
been more open to natural immunization. In the con-
text where it is demonstrated that the Omicron variant
is more contagious, but less virulent, as compared to pre-
vious strains (Alpha, Delta, etc.), there is a tendency for
vaccination campaigns to be affected. For some people,
who have not been vaccinated until finding a reduction in
the severity of cases associated with Omicron, the prob-
ability of postponing vaccination precisely for this reason
could be high.

By referring to the main results of our study, it turns
out that, at the level of the 170 countries analyzed, the
interaction between the vaccination rate and the gov-
ernance dimensions was positive in 2021, their order of
influence on COVID-19 immunization being: GE, RQ,
CC, RL, V&A and PS. Therefore, even if, for example, the
quality of regulations in a country is high, leading to a
good quality of public services and policies, one can also
discuss about the control of corruption, which strength-
ens the population’s trust in government and other state
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institutions, or about the usefulness of respecting the
rule of law, all together shaping the degree of vaccina-
tion. The behaviour of individuals is not expected to be
modeled to a large extent by the political component.
Overall, countries with better governance are associ-
ated with higher levels of COVID-19 vaccination, com-
pared to those with weaker institutions. In the case of
low-income countries, there are certain blockages in
the medical system due to financial reasons. The special
handling and transport requirements for COVID-19 vac-
cines, which translates in the use of low temperatures,
make it extremely difficult to vaccinate the population in
these countries. Considering previous experiences, the
immunization infrastructure is broadly inadequate and
vaccinating the population for COVID-19 requires con-
siderable investments of material and human resources,
as well as careful planning to avoid potential problems
(e.g., interruption of routine health services). Moreover,
interests groups and corruption severely undermine pub-
lic actions, or, in the case of the COVID-19 pandemic,
prompt and very rapid responses to the changes caused
by the disease are needed [97]. Given these, the govern-
ments from low-income countries should stay focused on
increasing the efficiency of public health policies aimed
at the COVID-19 vaccination process and on reducing
inequities in terms of access to the vaccine. There is a
significant gap between these and high-income countries
in terms of COVID-19 vaccination but, beyond drawing
policies that objectively reflect the degree to which they
have resources and action tools to fight against shocks,
compelling efforts are needed at all levels. On this line,
the ability of governments to respond to the challenges
in accordance with the needs of the citizens, to ensure
correct and transparent information, to increase the con-
fidence in the actions to be put into practice, as well as
to pursue coordinated strategies to obtain satisfactory
results prevails, as many studies have shown [98-102].
Governments and their leaders should not show exces-
sive authority, which creates the impression of annulment
of individual freedom, but rather to provide the premises
of a partnership with individuals and other decision-
makers. In addition, the responsibility should be shared
among all those involved. Definitely, medical institutions,
which coordinate the combined efforts and give the best
direction to follow should be the centre of these meas-
ures. Thus, people are more likely to accept the messages
of those involved in vaccination campaigns; also, some
solutions can be outlined and, even though they may not
be immediately implemented, they may, at least provide
a certain degree of predictability. Large-scale vaccination
may place us near the total end of the COVID-19 pan-
demic and, therefore, offer humanity a chance for a better
future.
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