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COVID-19 the first eleven months from the first COVID-19 vaccine approval (Dec 2020 - Nov 2021). These four countries
Vaccines were chosen as they share similar socioeconomic, and epidemiological profiles and adopted similar vaccination

Health financing
Health policy
Pandemic
Health outcomes

strategies.

Methods: A rapid review of available primary data from each country was conducted. Data were collected from
official government documents whenever possible, supplemented by information from international databases
and local reports. The data were analysed via descriptive and graphical analysis to identify common patterns as
well as significant divergences in the structural changes of countries’ healthcare systems during the pandemic,
outcomes of the vaccination roll-out, and their impact on contextual policies.

Resuits: The four countries adopted similar interventions to protect and strengthen their healthcare systems. The
effective coordination between the governance levels, ability to ensure a large supply of doses, and trust towards
health authorities were amongst the determinants for more successful vaccination outcomes. The analysis reports
a positive impact of the COVID-19 vaccines on epidemiological, political and economic outcomes. We observed
some evidence of a negative association between increased vaccine coverage and fatalities and hospitalisation
trends.

Conclusions: The strengths and weaknesses of COVID-19 pandemic crisis management along with the various
strategies surrounding the vaccination roll-out campaigns may yield lessons for policymakers amidst such de-
cisions, including for future pandemics.

Lay summary: This paper presents an overview of the vaccination campaigns in France, Israel, Italy and Spain
during the first eleven months following approval of the first COVID-19 vaccine (Dec 2020 - Nov 2021). These
four countries were chosen as they share similar demographic, socioeconomic, and epidemiological profiles, and
adopted similar vaccinations strategies. Effective coordination between governance levels, ability to ensure a
large supply of doses, and trust towards health authorities were amongst the determinants for successful out-
comes of vaccination campaigns. The strengths and weaknesses of COVID-19 pandemic crisis management, along
with the various strategies surrounding the vaccination roll-out campaigns may yield lessons for policymakers
amidst such decisions, including for future pandemics.
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Introduction

The first case of COVID-19 in Europe was confirmed in France, Italy
and the Canary Islands in late January 2020, and in Israel at the end of
February that year. Differences in policy responses between countries in
terms of stringency and fiscal stimuli have been well documented [1-3].
By the summer of 2020, a new phase in the policy response to COVID-19
became viable when effective vaccines became a realistic possibility.
Vaccine programmes offered policymakers the possibility of switching
to proactive rather than reactive responses to the pandemic. In France,
Italy, Spain, and Israel, more than 60% of the total population was fully
vaccinated by 30th September 2021 [4].

As well as sharing the northern Mediterranean coastline, France,
Italy and Spain share similar demographic, socioeconomic, and epide-
miological profiles. These countries also experienced a significant first
wave of COVID-19 infections in the first half of 2020. Similar socio-
economic and epidemiological profiles are also shared by Israel,
although the country presents a younger (and smaller) population and
was not impacted as greatly during the first COVID-19 wave. Despite
such differences, we include Israel in our analysis as it has been
considered to be an international benchmark for its efficiency and
effectiveness in the vaccination roll-out [5, 6]. Arguably, its experience
influenced vaccination campaigns worldwide, including in France, Italy
and Spain. Indeed, Israel has been the pioneer country in the vaccination
campaign strategy (including vaccine boosters), in the implementation
of policy tools to incentivise vaccination (e.g. the Green Pass) [7], and in
the production of scientific evidence on vaccine effectiveness over time
[8]. While all four countries were relatively successful with their
vaccination roll-out, each has chosen different strategies to encourage
uptake. These differences are not only the consequence of political de-
cisions, but they also depend on the epidemiological impact of
COVID-19 in the country, organisation of the healthcare system (e.g.
traditional insurance vs managed care), institutional features (e.g. cen-
tral vs federal or regional governments), and demand (e.g., people
willing to be vaccinated vs hesitant) and supply factors (e.g., number of
vaccine centres, doses available, personnel, etc.) [9]. This paper sets out
to synthesise evidence about the economic and institutional factors that
contributed to the roll-out of COVID-19 vaccines between countries, and
how these might have been affected by contextual issues specific to or
common across countries. A comparison of campaigns and the identifi-
cation of the key determinants that have led to successful strategies may
inform cross-country policy learning, and set a benchmark for future
COVID-19 waves and impending public health crises.

The need for policy improvements is pressing because a large share
of the world’s population remains unvaccinated, and recent scientific
evidence shows a waning of the immune response over time [10].
Because of this, many countries have announced vaccine booster cam-
paigns for their populations (most notably, Spain, France and Italy)
following the example of Israel. Given that an efficient vaccination
campaign is key to preventing the development of a more virulent
variant and plays an important role in reducing the stringency of other
public health measures such as social movement restrictions, it is
important to analyse the success of vaccine campaigns. We aim to
identify the similarities and differences between vaccination programs
and strategies in parallel with other stringency measures for pandemic
containment. In addition, we aim to highlight the role that the structure
and financing of health care systems played in designing the vaccination
programs.

A rapid review of available primary data from each country was
conducted. Data sources included country official institutional websites
and legal sources (e.g., Governmental agencies, Ministries of Health,
National Research Institutes, etc.), supplemented by information from
international databases (e.g., Our World in Data, John Hopkins, etc.) [4,
11]. The data was then analysed to identify common patterns and sig-
nificant divergences in; the structural changes of countries healthcare
systems during the pandemic; the vaccination roll-out across countries
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and its relationship with COVID-19 health outcomes including hospi-
talisations and number of daily fatalities; and governmental policy re-
sponses (e.g. stringency and socio-economic factors).

Graphical analysis was performed to investigate the vaccination roll-
out and its relationship with COVID-19 health outcomes, policy re-
sponses and socioeconomic factors. Specifically, we compared the share
of people partially and fully vaccinated against the case fatality rate, the
ICU saturation rate, the strictness of the policies implemented and the
unemployment rate. We use the stringency index included in the Oxford
Covid-19 Government Response Tracker (OxCGRT) [12] to measure the
stringency of the policies adopted. We conclude the analysis by inves-
tigating whether the health impacts of the COVID-19 pandemic may
have influenced the willingness of the population to be vaccinated
across countries. We used the number of deaths per 100,000 inhabitants
at the regional level to report the health impact of COVID-19, whilst the
willingness to get the vaccine was reported as the proportion of fully
vaccinated people (%) in each region. We described the relationship in
two steps: firstly, we used a graphical analysis to identify the direction
and relevance of the relationship; secondly, we estimated the degree to
which the two metrics are correlated.’

The paper is structured as follows: section two describes the four
countries profiles including demographic, epidemiological, and health-
care system data. Organisational changes promoted to cope with the
COVID-19 pandemic were also noted. Section three provides an over-
view of the vaccination programs across the four selected countries.
Section four reports the results of our graph and descriptive analysis. In
section five we discuss our findings and present our conclusion.

The economics of the COVID-19 journey: supply and demand-
side

To understand the similarities and differences in vaccination stra-
tegies adopted by each country, we describe the features of each in terms
of health care demand and supply and how these features evolved in
response to the pandemic outbreak.

Health systems overview

Both the Italian and Spanish healthcare systems are highly decen-
tralized and managed at a regional level. The Italian healthcare system
funding is pooled at the national level and distributed to the twenty
regions that are autonomous in their financing, provision and gover-
nance [1]. Likewise, the Spanish national health system provides uni-
versal healthcare through 17 Autonomous Communities. These
Autonomous Communities are responsible for managing the health
system, coordinating the provider networks and purchasing resources
[2]. In both countries, the regions enjoy significant autonomy in
determining the macrostructure of their health systems. Israel has a
national health insurance system that provides for universal coverage
where all Israeli citizens or residents are free to choose between four
competing, non-profit-making Health Maintenance Organizations,
known as health plans (HPs). Israel has a unitary system of governance;
the ultimate source of authority is at the national level. The regions serve
primarily to implement the policies and strategies developed at the
national level [5]. France has statutory health insurance (SHI) with
state-led centralized system governance and limited delegation to the
regions. The national public health institution (Santé Publique) sets
national health strategies and directs regional health agencies to
implement their chosen measures [3].

1 Spearman’s rho was preferred on the Pearson coefficient as the relationship
of the two variables violates the linearity assumption
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Demand factors

During the first year of the pandemic Italy, Spain, and France were
amongst the countries most severely affected by COVID-19 in terms of
fatalities and ICU hospitalisations. The rapid spread of the virus condi-
tioned the stringency of the measures in the entire population in these
three countries to alleviate the pandemic burden on the health system
[1-3]. Conversely, Israel did not face the initial pressure on ICU hospi-
talization or the elevated pandemic mortality compared to the three
countries (see Fig. 1). However, Israel proactively enforced an early
aggressive containment strategy which in turn has delayed the viral
infection spike for several weeks compared to the European countries
[13].

Reasons for the diverse impact of COVID-19 and the consequent
demand for health care may be partially attributed to socioeconomic
and demographic factors (Table 1). Compared to the three European
countries Israel has a smaller and younger population. The median age
in Israel is 30.4 years, while in all the other countries is above 40 years
[14]. Similarly, the overall proportion of the population above 65 years
of age is above 20% in France, Italy and Spain, while in Israel is only
12%. This demographic difference may partially explain the higher
mortality and hospitalisation burden faced by the three European
countries compared to Israel as increasing age is associated with an
increased risk of hospitalisation and death following COVID-19 infection
[15]. However, Israeli inhabitants are distributed on a small
geographical landmass with a high-density population ratio of 400
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people per Km2 The high population density could be a risk for
increased viral transmission rate and likelihood of widespread com-
munity transmission and infection. An additional risk factor to consider
is the morbidity of the population. Israel and Spain present the highest
share of population with two or more chronic conditions.

Lastly, each country shares a similar elevated socioeconomic stan-
dard in terms of employment rate, elevated GDP per capita and gener-
ally high standard of care. This affords the funding of health resources
and paves the way for rapid and successful pandemic containment plans.

Supply factors

To cope with the increased demand for health care and the potential
saturation of the hospital system, a parallel increase in the supply side
was observed (Table 2). The available data shows a common trend
across the four countries, particularly in the investments supporting the
intensive care services and equipment (e.g. ventilators). The highest
increase was noted in Spain, where the government increased substan-
tially the number of ICU beds per 100,000 by 93% (from 9.7 to 18.7 ICU
beds per 100,000) in 2020 followed by a second increase of 23% in 2021
(from 18.7 to 23 ICU beds per 100,000) [26]. The French government
also substantially increased ICU beds by 45%, introducing temporary
ICU beds to cover the shortage caused by the pandemic. Similar trends in
the intensive care service were seen in Italy and Israel, which both
almost doubled their ICU bed capacity [27].

From the available data, we also observe a general trend in
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Table 1
Demand factors in France, Israel, Italy and Spain.
Italy Spain France Israel

Population [14, 16, 59,258,000 47,394,223 68,084,217 8,787,045
17] (2021) (2021) (2021) (2021)

Density people/Km? 196 (2021) 94 (2020) 119 (2020) 400 (2020)
[14]

Median age [14] 47.3 years 44.9 years 41.7 years 30.4 years

(2020) (2021) (2021) (2021)

Life expectancy at 84 years 83.9 years 82.4 years 83.1 years
birth [14] (2021) (2021) (2021) (2021)

People over 65 23.3 (2020) 20 (2020) 20.5 (2020) 12 (2020)
years old (%)

[18]

Old age dependency  36.6 (2020) 30.4 (2020) 33.7 (2020) 20.8
ratio [18] (2020)

People living with 2 21 (2019) 30 (2019) 18 (2016) 27.3
or more chronic (2015)
conditions (%) [2,

19-21]

Diabetes I and II 11,408 10,605 5,011 5,917
prevalence (rate (2019) (2019) (2019) (2019)
per 100,000)

[22]

GDP per capita 41,492 38,335 46,442 41,859
(USD) [23] (2020) (2020) (2020) (2020)

Unemployment rate 9.8 15.3 8.2 5.3
(Q2-2021) (% of
labour force)

[24]
Years to return to 2.75 NR 2.75 5.2

pre-pandemic
employment-
rates (Q4-2019)
[25]

reinforcing the supply of healthcare workers across the countries. For
example, the Italian health system managed to increase the number of
health care workers by a significant number from 21,414 doctors in
2020 to 31,990 in 2021 [28]. Israel supported its health system by
increasing the number of nurses by 17% [29]. Similarly, in France, there
was an incremental increase in the number of nurses by 5% [30]. It was
difficult to quantify the change in supply factors in Spain due to the lack
of published and updated data from the Spanish government official
communications or reports. Overall, the increase in the number of health
workers suggests an attempt by policymakers to alleviate pressure by
providing additional workforce support.
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Health financing during the COVID-19 pandemic

An unprecedented financial effort has been made by these countries
to sustain the need for increased medical resources, equipment and
personnel. Table 3 summarizes the change in health financing during the
COVID-19 pandemic. Public and healthcare expenditure in all countries
reported a marked increase compared to the pre-pandemic period. The
highest impact was observed in Spain where the government expendi-
ture increased by 24% in 2020 compared to 2019 [45]. Comparably, the
increase in government spending was 18% in Italy, 16% for Israel and
12% in France [45, 46]. A substantial increase in health expenditure was
also observed compared to the pre-pandemic period, in order to increase
health system resilience and provide additional support for universal
health coverage during the COVID 19 pandemic.

Vaccination programs and population preferences
Objectives and metrics for the design of vaccination roll-out strategies

The four countries shared common objectives in their vaccination
strategies [52]. The common goal was the reduction of virus-caused
morbidity and mortality while prioritizing the most vulnerable groups
and ensuring vaccine safety. The metrics observed in relation to the
campaigns and the prioritization strategies were also similar and mainly
related to the availability of the doses in each country. In the initial
phase, a limited number of doses were available, thus the strategy was
based on the prioritization of elderly, high-risk individuals with
comorbidities, and virus-susceptible individuals (e.g., health workers
and caregivers) [5, 53].

On the 6th of January, Israel was able to secure all doses needed for
the vaccination of the adult population by signing an agreement with
Pfizer, immediately after the FDA granted conditional approval [5]. The
doses were supplied, in exchange for, amongst other things, epidemio-
logical data relevant to the assessment of vaccine safety and efficacy. On
the 17th of June 2020, the European member states joined the EU
Vaccine Strategy scheme to increase the development, manufacturing
and deployment of vaccines against COVID-19. The EU member states
also carried out negotiations with vaccine manufacturers and agreed to
organize a joint procurement process resulting in a single vaccine price
for all members [52]. During the first phase of the vaccine roll-out,
supply problems led to a temporary reduction in deliveries. For
instance, Italy suffered a 29% loss in volume supply from the 18th of
January to the 1st of February, with some regions reaching up to a 60%
loss of supply. Similarly, the Spanish capital of Madrid stopped vacci-
nating the healthcare workforce during some periods because of a 50%

Table 2
Change in supply factors before and after the COVID-19 pandemic.
Italy Spain France Israel
Type of system [31] National Healthcare System National Healthcare System (NHS) Statutory Health Insurance National Health
(NHS) (SHI) Insurance
(NHID)
Hospital beds per 100,000 [28, 32-35] 320 +60%* (2020) 290 NA 580 (2019) 574 (2020) 290 290
(2019) (2019) (2019) (2020)
ICU beds per 100,000 [26-28, 34, 36] 8.7 (2019) 11 (2020); 15 9.7 (2017) 18.7 (2020); 23 8(2019) 14.6 (2020) 8(2019) 12 (2021)
(2021) (2021)
Number of doctors per 100,000 [29, 400 +21,414 (2020-21) 440 NA 340 (2019) 339 (2020) 319 319
37] (2019) (2019) (2019) (2020)
Specialists” doctors per 100,000 [38, 318 NA 261 NA 185.4 NA NA NA
39] (2019) (2019) (2019)
Nurses per 100,000 [28-30] 670 + 31,990 (2020-21) 590 NA 1,070 1,136 500 589
(2019) (2019) (2019) (2021) (2019) (2020)
Hospitals per 100,000 [29, 40] 1.8 (2019) NA 1.6 (2019) 1.6 (2020) 5.8 (2019) NA 1 (2019) 1 (2020)
Ambulances per 100,000 [28, 40, 41] 1.9 (2019) 2.1 (2020-21) 6.2 (2019) 6.4 (2020) NA NA NA NA
Ventilators per 100,000 [42-44] 31 (2019) 41 (2020); 42 12 (2019) 29 (2020) NA NA 50 (2019) 57 (2020)

(2021)

Note: * the increase is related to internal beds only. NA: data not available at the time of writing.
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Table 3
Health Financing before and after the outbreak of the COVID-19 pandemic.
Italy Spain France Israel

Total general government expenditure 48.6 (2019) 57.3 (2020) 42.1 (2019) 52.3 55.4(p) 62.1(p) 39.9 (2019) 46.4 (2020)
(% GDP) [45] (2020) (2019) (2020)

Health expenditure (% GDP) [46, 47]1* 8.7 (2019) 9.7 (2020) 9.3 (2019) NA 11.2 NA 7.6 (2019) 8.5 (2020)

(2019)

Spending for inpatient and curative 2.3 (2019) NA 2.3 (2019) NA 3(2018) NA 1.7 (2019) 1.8 (2020)
care (% GDP) [45, 46]

Investments in health (annual public 113,810 (Euro) 117,407 (2020); 115,458 NA 260,247 200,924 107,411 118,053
budget - (million)) [46, 48-50] (2020 - pre 121,370 (2021) (Euro) (Euro) (Euro) (NIS) (2019) (NIS) (2020)

pandemic) (2019) (2019) (2020);
260,247
(Euro)
(2021)

Investments in equipment (e.g. 6,404 (Euro) (2019) 6,842 (Euro) 9,045 (Euro) NA 41,994 49,994 4,201 (NIS) 4,555 (NIS)
ambulance, ventilators, tests, etc.) \ (2020) (2019) (Euro) (Euro) (2019) (2020)
(million) [28, 46, 50] (2020) (2020);

100,294
(Euro)
(2021)

Note: * The figures for the health expenditure as the% of the GDP are retrieved from the OECD database [47] for easiness of comparison across countries. In France the
official report from the Ministry of Solidarity and Health reports that in 2019 the health expenditure was equal to 8.6% of the GDP, while in 2020 it was 9.1% [51]. (p):

provisional.

supply loss [54]. The limited supply was partially addressed with the
rapid approval of new vaccines in January 2021 (i.e. AstraZeneca) and
March 2021 (Johnson&Johnson) [55]. The approvals of these alterna-
tive vaccines allowed them to overcome vaccine shortages and plan the
vaccination of specific groups, such as essential workers and care
personnel [53, 56].

The issue of vaccine scarcity was further exacerbated in mid-March
2021 when France, Italy and Spain reacted to the rare adverse event
related to the AstraZeneca vaccine called thrombosis with thrombocy-
topenia syndrome (TTS). In line with other nations, the three European
countries temporarily paused the use of this vaccine [57]. Shortly after
the stoppage, the EMA launched safety guidance deeming the vaccine
safe and effective. France and Italy resumed vaccinations while Spain
excluded some demographic groups to minimize risks [58]. A significant
turning point in the ability of the three European countries to improve
the vaccination roll-out has been the increased production capacity for
BioNTech/Pfizer’s and Moderna’s mRNA vaccines. New manufacturing
sites and more flexible storage conditions for BioNTech/Pfizer signifi-
cantly boosted the vaccine roll-out campaigns [59].

The issues faced with vaccine supply, the early procurement agree-
ments, as well as the different effectiveness of the vaccines in protecting
against the virus influenced the proportion of the various vaccine type in
relation to the total vaccine supply (see Table 4). As of the 18th of
November 2021, BioNTech/Pfizers vaccine was the most widely used in
all four countries, whilst Moderna and AstraZeneca$ vaccines held
somewhat smaller proportions in the European countries. In Israel,
BioNTech/Pfizers vaccine represents almost 100% of the doses inocu-
lated, while a very small amount of Moderna vaccines have been
administered. On the 21st October 2021, Israel made the Astrazeneca
vaccine available for those unable to receive a shot based on the mRNA
technology used in the Moderna and Pfizer’s vaccines [60].
Johnson&Johnsons vaccines were used in much lower proportions in all

Table 4
Vaccine distribution by manufacturing companies as the 18th of November
(including booster doses).

BioNTech/Pfizer AstraZeneca Moderna Johnson&Johnson
France 80.27% 7.63% 11.08% 1.03%
Italy 72.64% 13.07% 12.69% 1.61%
Spain 70.46% 14.06% 12.64% 2.84%
Israel 99.8% NAT 0.2% -

Note: 'data not available at the time of writing due to the recent introduction in
the country.

countries [4].

The higher proportion of vaccines based on mRNA technology across
countries is likely to increase further with booster campaigns that star-
ted on the 1st of August 2021 in Israel and mid-September in France,
Italy and Spain. All of these countries are currently using mRNA tech-
nology to boost immune protection even for individuals who originally
received AstraZeneca or Johnson&Johnson vaccines.

Governance and organisation of the vaccination campaign

In Italy and Spain, the vaccination program was the result of a joint
effort between the central governments, the medical government
agencies and the National Research Institutes, with the regional gov-
ernments committed themselves to push forward the drive for vaccina-
tion and the logistics [61, 62]. In France, vaccine deployment was
centralized as a collaboration between the Ministry of Health, Public
France, and the operational management of logistics, which guarantees
the quality of vaccines throughout the logistic chain [63]. More than 500
vaccinations centres were established in France by the end of January
2020 [64]. In Israel, the central government via the Ministry of Health
managed the purchase of the vaccines. Upon arrival, vaccines are stored
in one central facility that is located near the international airport and in
the centre of the country servicing all Health Plans across the country.
The Health Plans set up massive vaccinating centres and top-notch in-
formation systems that enabled efficient and fast queue management
[5]. Additionally, the Ministry of Health, in collaboration with the
Health Plans have launched campaigns to encourage immunization.

Success factors for the vaccination strategy

There were several reported reasons behind the success of each
country in achieving a high rate of vaccination in such a relatively short
period compared to other countries.

The success of the Spanish vaccination strategy has been attributed
to three primary factors: trust in the public health system, unbureau-
cratic distribution of vaccines, and strong recollection of the high death
toll and infection rate during the first COVID-19 waves. The National
Health system’s institutions and health professionals are more highly
trusted than other institutions or professional groups in the country
[65].

The success of the Italian vaccination strategy was attributed to
effective governance that involved all relevant stakeholders together
with efficient and flexible logistics [61]. The vaccine distribution and
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administration were administered through a hub and spoke model, with
one main hub and series of second-level territorial centres. The orga-
nization of the vaccination centres was managed at the regional level
with specified guidelines on how to set up, equip and manage special
local vaccination points, which in turn accelerated the dissemination of
vaccine capacity [66]. In conclusion, despite the initial delay and
weakness of the digital vaccine booking platforms at the regional level
the central government and regions worked to overcome such issues by
either strengthening regional digital platforms or utilizing a new
centralized system built by the government and the Italian post [67].

In France, efficient coordination between the health authorities (i.e.,
Haute Autorité de Santé, Santé Publique France and the French Ministry
of Health), and the effective monitoring of the vaccination progress were
key determinants for the successful roll-out [68]. Additionally, the
French government was able to enhance vaccine deployment by assur-
ing a steady vaccine supply by involving more professionals and diver-
sifying the profile of vaccinators to speed up the vaccination campaign
[69].

Rosen et al. [5] pointed to three main factors in the successful
vaccination campaign in Israel: vaccine supply, deployment capabilities
and vaccination willingness. The Israeli campaign included rapid
expansion of vaccination eligibility due to increased availability of
vaccine supply, rapid deployment by the four Health Plans, and high
demand rates amongst the older population.

Vaccine hesitancy

Despite the high acceptance rate demonstrated by the success of the
high coverage of the population, some differences in the perception of
the vaccines can be noted across countries. France and Italy faced sig-
nificant vaccine hesitancy in their populations, while Israel and Spain’s
acceptance was relatively high.

A systematic literature review showed general vaccine acceptance
rates as low as 53.7% in Italy and 58.9% in France [70]. The lack of
confidence in the safety of these vaccines can be explained by the
increased vaccine hesitancy observed over the last decade. Both Italy
and France experienced a resurgence of measles cases in 2017/18 as a
direct result of the growing vaccine hesitancy in their populations [71,
72]. To tackle this issue, both governments introduced a law making a
number of vaccines mandatory (10 in Italy, 11 in France) for all in-
dividuals below the age of 16 [73, 74]. When COVID-19 vaccines
became available in France, more than one-quarter of healthcare
workers were either hesitant (23%) or reluctant (4%) to be vaccinated
[75]. France was amongst the European countries that faced public
resistance against massive vaccination campaigns [76]. In Israel, the
initial rollout of the vaccine was successful in terms of the pace of
vaccination. At the same time, within a few weeks it became clear that
while the rate of vaccination in the general population was high, the rate
of vaccination in Arab and ultra-Orthodox communities (21% and 13%
of the population respectively) was substantially lower [5]. When
looking at data regarding other vaccines (Influenza and HPV), it seems
that the immunization rate amongst the Arab community in Israel is
even higher than the general population [77]. In contrast, lower rates of
childhood vaccinations amongst some groups within the ultra-Orthodox
Jewish community have been described in other studies [78]. The
concealment of some details of the purchase agreement with Pfizer may
have also contributed to a decline in public confidence in government
policy around the vaccine [79].

Conversely, in Spain, the phenomenon of vaccination hesitancy was
limited. The social value and personal benefit of being vaccinated were
the guiding principles in Spain’s vaccination strategy left a little room
for distrust or hesitancy. According to the Evolution of Social Perception
of Scientific Aspects of COVID-19 survey conducted by the Spanish
Institution for Science and Technology, in July 2020, 32% of the pop-
ulation expressed full confidence in the vaccination as soon as the vac-
cine would be offered by health authorities. This number increased to
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58% in January 2021 and has reached 83% in May 2021 [80].

The adverse events associated with the AstraZeneca vaccine and the
miscommunication surrounding it played a critical role in regard to
countries vaccination hesitancy rates. In fact, the Eurofound survey
revealed that vaccine hesitancy increased after the pause in the use of
AstraZeneca as a result of safety fears driven by weak and unconvincing
communication [81].

Incentives and penalties to increase vaccine uptake

The four countries each implemented a system of rewards and pen-
alties to increase vaccine uptake and combat vaccine hesitancy. amongst
these measures, a distinction between (dis)incentives and mandates
needs to be made. In this case, mandates refer to a legal obligation to be
vaccinated for specific groups of the population, while (dis)incentives
refer to any financial, social and economic measures adopted by gov-
ernments to increase vaccine uptake voluntarily. Whilst all countries
opted to pursue incentive mechanisms to increase vaccine uptake, such
as banning unvaccinated people from eating indoors at restaurants or
accessing clubs or public events, governments different in the intro-
duction of strict vaccination mandates for certain subgroups of their
population. Spain was the only country amongst them that did not
introduce any mandates, a difference which may reflect the diverse
acceptance rate between countries.

The Italian government issued a compulsory vaccination mandate for
all doctors, dentists and health professionals in April 2021 (the first
country in Europe to do so) [53, 82] and imposed a health certificate (i.
e., Green Pass) for vaccination status or negative swab test results (the
validity of the Green Pass with the swab test is 48 h) to access public and
private venues in August 2021 [83]. On September 16th, the Italian
government included an additional requirement for the Green Pass
certificate to be mandated in all private and public workplaces starting
from the 15th October [84]. After this date, workers without a valid
Green Pass were considered to be unjustifiably absent, and were not paid
for each day of absence. Moreover, workers who were not vaccinated,
but planned to use the Green Pass with a negative swab test result were
required to bear the financial cost of the swab test (i.e. 15 Euros). The
effect of this mandate has not yet been fully evaluated. In the third week
of September, the daily number of first doses of vaccine increased from
50,000 to 70,0000, reaching about 80,000 in the week between the 20th
and 26th September. The figures remained stable for a few days and then
return to 50,000 daily administrations between the 3rd and 10th
October. The number of first doses fell below 20,000 daily administra-
tions in the last week of October. On the 20th of November, 87% of the
eligible population had received at least one dose of a vaccine. Whilst
the effectiveness of the mandate in Italy is still to be evaluated, its use
raises important ethical and political considerations. Additionally, there
is the need to assess whether this measure is cost-effective. Indeed, if the
size of the working population without a Green Pass is significant (and
this may change with the introduction of a booster mandate for the
general population), the mandate might create spillover effects on the
supply chain and productivity, ultimately harming the economic sta-
bility of the country. Despite these concerns, on the 24th of November
the Italian government approved a new decree which strengthens the
Green Pass requirement by introducing an additional certificate, defined
by the media as “Super Green Pass” [85]. This new pass, which is
complementary to the basic one, will come into force on 6 December and
can be obtained only by individuals who have been vaccinated or have
recovered from COVID-19 in the previous six months. It will guarantee
access to shows, sporting events, indoor bars and restaurants, parties
and discos, and public ceremonies, even in those areas where new re-
strictions on social activities will be implemented. The basic Green Pass
will still be sufficient to access workplaces. The decree also imposes the
booster requirement for healthcare workers, army and teaching
personnel.

Israel also required the Green Pass in an early stage of the



M. Antonini et al.

vaccination campaign (18th of February 2021) and unvaccinated in-
dividuals (including children too young to be vaccinated) were required
to present a negative PCR/antigen test as a condition of entry to social
and other public places [79]. At the same time, the government declared
that the goal was to keep the economy open and to prevent further
lockdowns. On October 3, two months after the booster dose vaccination
campaign and given the relatively high avoidance rates from the pop-
ulation, the government adjusted the requirements to possess a valid
Green Pass. Vaccinated people who received only two vaccine doses
over 6 months ago will lose their Green Pass and will be denied access to
many places (universities, places of entertainment, teachers in the ed-
ucation system and sports centres). Those whose vaccination is not valid
(and individuals who are medically prevented from receiving the vac-
cine) can obtain a temporary Green Pass, valid for 24 h, if they perform a
PCR/antigen test at their expense [86].

The French government enforced two important mandates:
compulsory vaccination for selected groups and the Health Pass. The
Health Pass is a QR code that allows only those who were fully vacci-
nated, or had a negative COVID-19 test result, into entertainment fa-
cilities and long-distance public transportation [87]. On the 9th of
November, the French President announced new vaccination re-
quirements for those aged 65 and older as a response to the rise in the
number of infections in the country [88]. Starting from the 15th of
December, the Health Pass will be no longer valid for this age group if
they have not received the booster dose.

Spain was one of the first countries to introduce the EU Digital
COVID Certificates to facilitate safe mobility and movement between EU
member states [89]. However, in line with the Constitution and the low
hesitancy in the country, the government protected the voluntariness of
the individual to get the vaccination. Accordingly, no mandates to get
the COVID certificate are in place in the county. The only two exceptions
were the Autonomous Communities of Galicia and Balearic Islands that
authorized, with the endorsement of their respective Supreme Courts of
Justice, the requirement of the EU Digital COVID Certificate to enter
nightclubs from the 8th of October 2021 [90].
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Graphical analysis
Epidemiological outcomes

Starting with the number of deaths, we observe a common trend in
all four countries, with a notably lower scale for Israel (Fig. 2). A marked
reduction in the number of deaths is associated with the introduction of
the vaccine in 2021 compared to the first quarter of 2020 when the
pandemic started to display its effects. This effect is particularly visible
in France, Italy and Spain. From April, the trend is opposite for France
and Italy and with lower intensity in Spain. Interestingly, during the
summer months (Jun — Aug), the daily trend over the last two years is
almost identical, confirming the role of seasonality in the effect of the
virus. An additional consideration when observing the number of deaths
in the first quarter of 2021 compared to the previous year is that the
lower figure can be (partly) explained by the lower number of suscep-
tible individuals to the virus, who may have already passed away in
2020. However, the impact of the vaccines in preventing fatalities is
clearly displayed after the summer months with a significant reduction
in 2021 for all countries.

In comparing the number of ICU patients over the two years, the
positive impact of the vaccine appears to be significant (Fig. 3). The
trend In Italy and France, the two countries that report the daily data in
both years, follows a similar pattern until the end of the summer, after
which a marked reduction in the overall numbers is observable. In Italy,
the peak of ICU hospitalisation in both years coincides but with slightly
lower numbers in 2021. Whilst in France a lag effect is observable, but in
this case the figures are slightly higher during the summer and
September. A reason for this opaque trend observed until September can
be attributed to the effect of the strict lockdowns implemented during
2020 that were relaxed during 2021 and enforced at a regional level
rather than at the national one. Further, a relevant factor to consider is
the willingness (or just the adherence) to comply with public health
guidelines and personal hygiene measures after one year since the
beginning of the pandemic and vaccines availability. Fatigue and lower
risk perception might have increased risky behaviours for the virus
transmission compared to 2020. This effect has been discussed in the
literature [91-93]. For example, Andersson et al. [94] found a negative
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Fig. 2. Distribution of fatalities before and after vaccines approval (2020 vs 2021).

Source: Authors’ analysis on data retrieved by Our World in Data [4].
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Fig. 3. ICU admissions trend before and after vaccines approval (2020 vs 2021).

Source: Authors’ analysis on data retrieved by Our World in Data [4].

correlation between anticipation of COVID-19 vaccines and the will-
ingness of individuals to comply with voluntary social distancing,
adherence to hygiene guidelines, and their willingness to stay at home.

In all countries we observe a decline in case fatality as the number of
fully vaccinated people increases, indicating that vaccination has a
positive effect (Fig. 4). In France, the rate at the beginning of January
was 2.5% while at the time of writing it dropped to 1.6%. Similarly, in
Spain and in Italy the case fatality decreased from 2.6% to 1.7% and
from 3.5% to 2.7% respectively. Israel recorded a reduction from 0.7%
to 0.6% at the time of writing. This finding reinforces the evidence of the
positive effect of vaccines and the role played by the intensity of the

stringency and the compliance of the population in 2021 compared to
the previous year.

Policy and economic outcomes

Shifting the focus from the impact of the vaccination to the strin-
gency of the policies implemented by governments, Fig. 5 provides
interesting insights on the diverse approach of the countries considered.
Overall, a reduction of intensity in the social measures with the rate of
people vaccinated (at least with one dose) is recorded in all countries.
However, the stringency index clearly reports the tougher measures
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Fig. 4. Vaccination roll-out and case fatality rate in France, Israel, Italy and Spain.

Source: Authors’ analysis on data retrieved by Our World in Data [4].
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Fig. 5. Comparison between the trend of vaccinated population and policy stringency (OxCGRT) in France, Israel, Italy, Spain.

Source: Authors’ analysis on data retrieved by Our World in Data [4].

implemented in France and Italy to incentivise people to get vaccinated
and fight the increasing infections. Israel presents other interesting
trends. After the rapid rollout at the beginning of the year and a rate of
fully vaccinated people over 60% at the end of May, the government
lifted the restrictions. However, with the rise of cases during the end of
the summer (August-September 2021) new restrictions were imposed.
At the time of writing, the level of restrictions is at the pre-summer
levels. This evidence can still be explained by the reduced compliance
of individuals with voluntary protective measures, but also by the evi-
dence of a reduction of the vaccine protection overtime (antibodies
waning) [95] and the presence of a more virulent strain of the virus that

requires new restrictions [96]. Consistent with this explanation and the
trend observed in the figure, Israel rapidly introduced the third booster
in its vaccination rollout strategy, even before the FDA approval [8]. The
lower stringency implemented in Spain can be attributed to the lower
hesitancy of the Spanish population to be vaccinated and high trust in
the health authorities.

The COVID-19 virus has been widely associated with negative health
outcomes but also with the disruption of the global economy. In the four
countries considered in this article, Spain recorded the largest GDP drop
compared to 2019 with —10.8%, followed by Italy (—8,9%) and France
(—7.9%), whilst Israel faced a relatively small loss (—2.1%), likely due to
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Fig. 6. Unemployment rate and vaccination trend in France, Israel, Italy and Spain (latest data available).
Source: Authors’ analysis on data retrieved by Our World in Data and OECD databases [4, 24].
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the lower rate of infections and deaths in the country [97]. Governments
in these countries invested unprecedented resources to reduce the
impact on the economy and to provide a safety net for workers who were
unable to perform their activities. Vaccines are seen as the technology
that can enable a return to pre-COVID-19 economic and labour market
levels.

Fig. 6 reports the unemployment rates as a percentage of the total
labour force and the vaccination trend in the four countries. Overall, at
the time of writing, the unemployment rate in all the countries is
consistent with pre-pandemic levels. Consistent with the previous trend,
Israel only recorded a slight increase in the unemployment rate (4% in
January 2020 versus 7% in October 2021) throughout the pandemic.
The peak unemployment was recorded in March 2021 (5.4%), when the
vaccination rollout was already at maximum capacity. As the levels of
vaccination increase, the unemployment trend decreases and moves
closer to the pre-pandemic level. On the contrary, Spain faced a much
larger change in the unemployment rate (+3% at its peak), with a
relatively equal impact for men and women in the labour market.
Compared to Israel, the peak was reached earlier in August 2021 (16.7%
overall), and a downward trend can be observed. With the introduction
of vaccines beginning in January 2021, the unemployment rate returned
to its pre-pandemic level (14%). France records a similar trend reaching
its peak in August 2020 (9%) and with a decreasing trend over time.
Looking at the Italian case, a possible divergence compared with the
other countries becomes visible. The unemployment rate in March and
April 2020 decreased, attributed to the reduction of the overall labour
force in these months, with women exiting the market [1]. After the end
of the first wave in May 2020, the unemployment rate returned to its
initial levels and remained stable throughout the pandemic. Also, in
Italy, we observe a decreasing trend after the introduction of the vaccine
for both female and male workers.

COVID-19 experience and the willingness to get vaccinated

We conclude the analysis by investigating if the experience of the
COVID-19 pandemic influenced the likelihood of the population to get
the vaccine. Fig. 7 reports the relationship between the number of fa-
talities per 100,000 inhabitants and the percentage of people fully
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vaccinated divided by region (or district for Israel). The graphical
analysis suggests a different trend in all countries. The first difference to
note is that Spanish and Italian regions faced significantly more deaths
than French and Israeli ones. Looking at the sign of the relationship
between the two variables, France reports a clear negative relationship,
showing that regions that were more severely impacted by COVID-19
had a lower percentage of people vaccinated. In Israel, Italy and Spain
the relationship is positive, with a stronger effect for Israel. The Spear-
man’s rho coefficients shed light on the sign of this relationship. For
France, the Spearman’s rho is equal to —0.41, but it is not statistically
significant at the 95% confidence level. For Italy, the rho is equal to zero,
showing no relationship between the two variables. For Spain, the rho is
positive but small (0.2), and it is not statistically significant at the 95%
confidence level. In conclusion, Israel reports a large Spearman’s rho
(0.7), but still not significant at 95% confidence level. This result is
surprising because of the lower mortality rate compared with the other
countries. Thus, we reject the hypothesis that previous experience with
COVID-19 positively (negatively) affects the willingness to get vacci-
nated. However, we do notice a relevant correlation in France and Israel
that might be explained by other factors, such as political, religious or
social ones, that are worth further exploration as soon as more data
becomes available. It is worth underlining here that the coefficients
reported should be interpreted with caution. It is possible that a high
mortality rate in the region led to a high rate of immunization (as might
happen in Israel and Spain) or that a high rate of immunization led to a
decrease in the mortality rate (as might happen in France). To overcome
this potential bias, we run the analysis considering the level of cumu-
lative deaths on the 31st of December (when the vaccination campaign
was yet to commence in Europe and was at its beginning in Israel). The
reported coefficients report small and not significant differences in the
strength and the sign of the correlation (France —0.31; Israel 0.64; Italy
0.06; Spain 0.27).

Conclusions and policy implications
The availability of COVID-19 vaccines allowed policymakers to

pursue policies that could prevent the spread of the virus, as opposed to
more reactive policies designed to suppress infections. The success of the
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COVID-19 vaccination campaigns in these four countries is the result of
intertwined explanatory factors related to demand and supply. These
factors include: demographic aspects, economic situation, ability to
secure sufficient vaccine supply, and population acceptance. Moreover,
the degree of health system preparedness, responsiveness and resilience
plays an important role in the success of a vaccination campaign and
measures to contain the pandemic long and short-term health impacts.
Based on our analysis, we observed some evidence of a negative asso-
ciation between increased vaccine coverage and fatalities and hospi-
talisation trends, which aligns with the findings from the literature
[98-100]. We conclude that it is the similarities between France, Israel,
Italy and Spain that define their vaccine programmes. This is particu-
larly the case for France, Italy and Spain all of which were hard hit in the
first waves of COVID-19. Each prioritised vulnerable groups when sup-
plies of vaccines were restricted.

Some factors differentiated between the uptake of vaccines in
France, Israel, Italy and Spain. The high rate and coverage of Israel’s
programme can in part be attributed to the securing of sufficient vac-
cines through bilateral agreements with their manufactures and the
rapid creation of the infrastructure required to deliver vaccines. This
strategy could not realistically form the basis for future policies across
countries. However, the low level of vaccine hesitancy in the general
population, if not in all groups, no doubt played a role in reaching high
levels of vaccination. This may also be generally true in Spain, which
when compared to France and Italy had lower levels of hesitancy and
higher vaccination rates. Research is ongoing into the reasons for hesi-
tancy, but cultural factors and trust in governments have been reported
to influence the decision to be vaccinated. Therefore, in addition to
acquiring sufficient supplies and creating an infrastructure able to
deliver the vaccine, vaccine hesitancy is an important issue for policy-
makers to address. Countries with higher levels of hesitancy could
promote targeted campaigns to increase vaccine uptake amongst hesi-
tant groups rather than relying (only) on boosters as a mechanism to
reduce the effects on the healthcare system and the economy. France,
Israel and Italy have all implemented restrictions for unvaccinated
people to both protect public health and incentivise vaccination.

In terms of prioritisation, each country chose to vaccinate essential
workers and vulnerable groups first. This strategy is designed to reduce
morbidity and mortality. It could be argued that an alternative strategy
would have been one that prioritised financial wellbeing. Following
such a strategy would mean prioritising those whose activities
contribute to maintaining incomes and employment. Other policies were
put in place across the four countries to ameliorate the financial effects
of stringency and these also, to some extent, supported those whose
financial wellbeing was curtailed whilst vulnerable people were priori-
tised for vaccination. However, few if any examples exist where vacci-
nation programmes prioritised the financially most active groups.
Therefore, no conclusions can be drawn from our analyses about the
prioritisation of vaccines during a pandemic when supplies are
restricted.

The strengths and weaknesses of COVID-19 pandemic crisis man-
agement along with the various strategies surrounding the vaccination
roll-out campaigns may yield lessons for policymakers amidst such de-
cisions, including for future pandemics. The findings of our analysis are
provisional. Indeed, the analysis covers only the first eleven months of
the vaccination campaigns and is based on descriptive analysis. Future
data availability and an in-depth analysis of booster campaigns will add
to the present findings. Moreover, vaccine hesitancy amongst different
subgroups, such as minorities and migrant populations, were not
examined in the study and could be an opportunity for further
investigation.
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