
Nature Human Behaviour | Volume 7 | August 2023 | 1402–1413 1402

nature human behaviour

Resource https://doi.org/10.1038/s41562-023-01615-8

A panel dataset of COVID-19 vaccination 
policies in 185 countries

Emily Cameron-Blake1,2,5 ✉, Helen Tatlow1,5, Bernardo Andretti1,3, Thomas Boby1, 
Kaitlyn Green1, Thomas Hale1, Anna Petherick1, Toby Phillips1, Annalena Pott1, 
Adam Wade1 & Hao Zha1,4

We present a panel dataset of COVID-19 vaccine policies, with data from  
01 January 2020 for 185 countries and a number of subnational jurisdictions, 
reporting on vaccination prioritization plans, eligibility and availability,  
cost to the individual and mandatory vaccination policies. For each  
of these indicators, we recorded who is targeted by a policy using  
52 standardized categories. These indicators document a detailed picture 
of the unprecedented scale of international COVID-19 vaccination rollout 
and strategy, indicating which countries prioritized and vaccinated which 
groups, when and in what order. We highlight key descriptive findings 
from these data to demonstrate uses for the data and to encourage 
researchers and policymakers in future research and vaccination planning. 
Numerous patterns and trends begin to emerge. For example: ‘eliminator’ 
countries (those that aimed to prevent virus entry into the country 
and community transmission) tended to prioritize border workers and 
economic sectors, while ‘mitigator’ countries (those that aimed to reduce 
the impact of community transmission) tended to prioritize the elderly 
and healthcare sectors for the first COVID-19 vaccinations; high-income 
countries published prioritization plans and began vaccinations earlier 
than low- and middle-income countries. Fifty-five countries were found 
to have implemented at least one policy of mandatory vaccination. We 
also demonstrate the value of combining this data with vaccination 
uptake rates, vaccine supply and demand data, and with further COVID-19 
epidemiological data.

The COVID-19 pandemic drove an unprecedented effort to develop 
and deploy vaccines at scale. As of 15 June 2022, 37 COVID-19 vac-
cines were in Phase 3 clinical trials, authorized for early use or 
approved for full use (https://www.nytimes.com/interactive/2020/
science/coronavirus-vaccine-tracker.html), with some available 
for use in infants as young as 6 months old1,2. Eleven vaccines have 
now been given Emergency Use Listing (EUL) from the World Health 
Organization (WHO)3, and more than 11.9 billion (as of 15 June 2022,  

https://ourworldindata.org/covid-vaccinations?country=OWID_WRL)  
COVID-19 vaccine doses have been delivered worldwide4–6. Nonethe-
less, more than 30% of the world population remains unvaccinated3, 
and COVID-19 vaccines and public health measures to promote them 
have generated substantial political controversy in many countries7.

Given that vaccines against COVID-19 and other diseases will con-
tinue to play a critical role in combating the COVID-19 pandemic and 
future diseases, there is an enormous need to better understand both 
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how governments use vaccines and the factors that drive or inhibit 
uptake. Within the latter, the policies and measures that governments 
adopt to promote vaccination play an important role. This resource 
article introduces a new dataset from the Oxford COVID-19 Government 
Response Tracker (OxCGRT) project8 that provides cross-national and 
longitudinal information on COVID-19 vaccination policies across the 
world. The new dataset covers vaccine prioritization policies (V1), vac-
cine availability and eligibility by group (V2), whether there is a cost to 
individual recipients at the point of use (V3) and mandate policies (V4) 
(Table 1). Developed in consultation with governments, policymak-
ers, stakeholders in the field and the OxCGRT expert advisory board, 
this dataset allows researchers and policymakers to systematically 
compare government vaccination strategies and assess distributional 
capabilities (see Methods for more information on dataset design). 
Through combination with other datasets, further analyses, such as 
on the impact of distribution policies on uptake, are made possible.

The dataset is composed of four indicators that report national- 
level COVID-19 vaccination policies for 52 population categories from 1 
January 2020 to 31 December 2022 for 185 jurisdictions in the national 
database, as well as subnational jurisdictions (provinces) for Canada 
and (states) for the United States (subnational-jurisdiction data for 
other countries are in development and will be added to the online 
data repository as they become available). Collected by a specially 
trained team of OxCGRT volunteer data contributors, the dataset has 
been reviewed for quality assurance and accuracy by core OxCGRT 
researchers and a specially trained review team. The results presented 
here focus only on the national-level data. The 52 population categories 
include general and at-risk age groups (in 5-yr intervals for individuals 
over 16 yr), occupational categories (based on exposure and transmis-
sion risk and economic function—groups of people working in occu-
pations critical to the economic function of the country, including 
essential workers and airport/border staff) and medical categories 
(based on vulnerability) (Table 2). These closely reflect the categories 
listed in the WHO Strategic Advisory Group of Experts on Immuniza-
tion (SAGE) values framework for the allocation and prioritization of 
COVID-19 vaccination, a framework that guides the allocation of vac-
cinations under limited supply to specific population groups to meet 
specific outcomes.

Here we present some variations and temporal patterns of  
COVID-19 vaccine prioritization, eligibility, distribution, cost and 
mandates by group, with the aim of illustrating how the new data-
set can offer insights for researchers and policymakers. By mapping 
variation in vaccination policies over time, this dataset provides a 

Table 1 | OxCGRT vaccination policy indicators

Indicator Description Measurement Coding

V1 - vaccine prioritization Records the ranked position for 
52 different categories within a 
country prioritization plan

Rank order Blank – category not selected for prioritization
1, 2, 3, 4… – category has been selected for prioritization; 
number represents the rank of prioritization; equal-ranked 
categories will share the same number

V2 - vaccine eligibility/ availability Records the categories, 
regardless of their position in 
a prioritized rollout plan, that are 
receiving vaccines

Categorical/ binary Blank – no data
0 - vaccines are not being made available to this category
1 - vaccines are being made available to this category

V3 - vaccine financial support Records how vaccines are funded 
for each category identified in V2 
as receiving vaccines.

Ordinal scale Blank - no data
1 - full cost borne by the individual (or through private health 
insurance) or no policy
2 - partially funded by government and individual pays 
nominal fee
3 - fully covered by government funding and thus free at the 
point of use

V4 - vaccine requirement/ 
mandate

Reports the existence of a 
requirement to be vaccinated for 
each category

Binary Blank - no data
0 - no requirement to be vaccinated
1 - requirement to be vaccinated

The construction of these measures is described more fully in Methods or in further detail in our open-source data repository on GitHub. For more detail, see Supplementary Table 1.

Table 2 | OxCGRT vaccination policy categories

Categories

General age categories

  • 0–4 yr infants
  • 5–15 yr young people
  • 16–80+ yr (listed separately in 5-yr groupings)

Vulnerable groups

  •   Clinically vulnerable/chronic illness/significant underlying health condition 
(excluding elderly and disabled)

  • Residents in an elderly care home
  • People living with a vulnerable/shielding person or other priority group
  • Disabled people
  • Pregnant people
  • At-risk 16–80+ yr (listed separately in 5-yr groupings)

Economic function

  • Frontline retail workers
  • Other ‘high-contact’ professions/groups (taxi drivers, security guards)
  • Airport/border staff
  • Factory workers
  • Frontline/essential workers (when subcategories not specified)

Education

  • Educators
  • Primary and secondary school students
  • Tertiary education students

Healthcare workers

  • Healthcare workers/carers (excluding care home staff)
  • Staff working in elderly care homes

Public function

  • Government officials
  • Military
  • Police/first responders
  • Religious/spiritual leaders

Socially vulnerable

  • Ethnic minorities
  • Refugees/migrants
  •   Crowded/communal living conditions (dormitories for migrant workers, 

temporary accommodations)

The construction of these measures is described more fully in Methods or in further detail  
on our open-source data repository on GitHub. For more detail, see Supplementary Table 2.  
Alternate proposals for vaccine distribution have also been suggested, notably ‘The Fair 
Priority Model’ that promotes a more ethical distribution of vaccines, ensuring that hoarding 
of vaccines and vaccine waste are reduced9.

http://www.nature.com/nathumbehav
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means of responding to critical questions about the role of vaccines 
in the COVID-19 pandemic. The four indicators are presented in the 
dataset alongside vaccination rates so that users can easily generate 
cross-national and within-country comparisons to explore associations 
between vaccination policies, those prioritized for vaccination and 
vaccine uptake. The dataset’s jurisdiction–day format purposefully 
facilitates merging with other data sources. For example, combining 
these four vaccine policy indicators with data about other kinds of 
pandemic policies—relating to closures, economic support and health, 
such as testing—allows for assessment of the interplay of vaccination 
programmes within the broader context of pandemic management. 
Combining these data with other social science indicators broadens 
the possibilities further, towards considerations of the impacts of vac-
cination policies in different economic, political, cultural or religious 
contexts, and how controversies towards COVID-19 vaccines may have 
shaped policy. Comparisons between countries with similar demo-
graphics, or those with unique demographics and geography might 
highlight best practice for future pandemics10.

Results
To motivate use of this new dataset, in this section we illustrate some 
initial observations using the four vaccine policy indicators. First, we 
focus on the first two indicators (V1 and V2). We note common patterns 
in vaccination prioritization strategies according to the broader strate-
gies guiding countries’ pandemic management, and by country income 
level. We then observe country-level variation in both prioritization 
and actual distribution by age group and other kinds of vulnerability 

categories. Second, we consider the additional two indicators (V3 and 
V4), briefly discussing the cost of vaccination to individuals, before 
exploring vaccine mandate policies. Although we find limited variation 
relating to cost across countries—almost all countries provided the vac-
cine to people free of charge—we detail the diversity of countries’ vac-
cine mandate policies, ranging from non-existent, to policies specific 
to certain age groups, occupation groups and populations carrying out 
specific religious activities, or working in named locations.

Comparing countries’ prioritization plans
The vaccine prioritization (V1) indicator captures the order in which 
governments planned to deploy COVID-19 vaccines to different cat-
egories of people. It depicts the published plans of all countries in 
the OxCGRT dataset (only Eritrea, of 185 countries, has yet to begin 
COVID-19 vaccinations or publish a vaccination plan). These plans 
were primarily used to ration limited supplies at a time when global 
vaccine supply was constrained. As such, they help reveal the evolving 
priorities governments held for vaccine deployment.

Broadly, we can distinguish two ideal typical COVID-19 strategies: 
elimination and mitigation. Roughly, studies have categorized these 
strategies by observing how eliminators aimed to keep the virus out 
of the country and to prevent community transmission. In contrast, 
mitigators sought to reduce the impact of community transmission 
by flattening the curve and reducing cases and deaths11–14. Many coun-
tries in the WHO West Pacific Region adopted policies closer to the 
elimination model, perhaps in part due to the region’s previous experi-
ence with SARS11,13. Relatedly, it has also been hypothesized that island 

Table 3 | Groups prioritized in official published plans for COVID-19 vaccination in the first round of vaccination rollout by 
eliminator and mitigator countries

Economic function Healthcare Vulnerable Groups

Airport/
border staff

Frontline/
essential 
workers

Frontline 
retail

Elderly care 
home staff

Healthcare 
workers

Residents in 
elderly care 
homes

Clinically 
vulnerable/
chronic 
illness/
significant 
underlying 
health 
condition

People 
living with a 
vulnerable/
shielding 
person or 
other priority 
group

Disabled 
people

Pregnant 
people

People 
at risk

Eliminators

Australia ✓ ✓ ✓ ✓

New Zealand ✓ ✓ ✓

China ✓ ✓ ✓

South Korea ✓ ✓ ✓

Fiji ✓

Singapore ✓ ✓ ✓

Tonga ✓ ✓ ✓

Iceland ✓ ✓ ✓

Solomon Islands ✓ ✓ ✓

Mitigators

Brazil ✓ ✓

Canada ✓ ✓ ✓ ✓

Switzerland ✓ ✓ ✓ ✓ ✓

Spain ✓ ✓

France ✓ ✓

Italy ✓

Turkey ✓

United States ✓ ✓ ✓

Morocco ✓

http://www.nature.com/nathumbehav
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nations may have been more likely to pursue elimination models during  
COVID-19 due to their geographical advantage of isolation and ability 
to seal national borders, although for many low-income countries 
(LICs) and LMICs, this came at appreciable economic cost11,15–18. Finally, 
early responses to the COVID-19 pandemic have also highlighted dis-
tinctions between mitigation and elimination strategies based on the 
Organisation for Economic Co-operation and Development (OECD) 
countries, such as high-performing surveillance systems with early and 
targeted contact tracing and widespread efficient testing in eliminator 
countries12,14.

Interestingly, we observe a clear distinction in the vaccination 
rollout strategies of countries that have been characterized as pursu-
ing an elimination strategy throughout much of the COVID-19 pan-
demic, compared to countries that pursued a mitigation strategy11–14,19.  
Table 3 highlights how nine selected eliminators (selected as examples 
from a comprehensive list of eliminators, see Supplementary Table 3),  
such as Australia and New Zealand, prioritized frontline workers 
and border staff alongside clinically vulnerable people (those with 
co-morbidities and/or predispositions to illness) in their first rounds 
of vaccination (that is, positioned rank 1), while nine selected mitiga-
tors (see Supplementary Table 3 for comprehensive list of mitigators) 
focused instead on vaccinating only clinically vulnerable and elderly 
populations, along with healthcare workers. Looking across all coun-
tries in our dataset, while 11 out of 19 (58%) Western Pacific countries 
prioritized first-round vaccinations on the basis of economic function, 
only 42 out of 164 (26%) non-Western Pacific countries did so. When 
looking at the OECD subset, we observe the same pattern: 2 out of  
5 countries that adopted elimination in the early stages of the pandemic 
(40%) prioritized vaccination on the basis of economic function versus 
4 out of 32 (12%) mitigators. Finally, the same descriptive pattern holds 
for island nations (16 out of 32, 50%) when contrasted to non-island 
nations, with 16 (50%) island countries adopting economic function 
prioritized vaccination versus non-island countries (38 out of 151, 25%). 
In contrast, only 3 Western Pacific countries (16%) prioritized clinically 
vulnerable people, versus 80 (49%) for countries outside the region. 
However, we observe no differences in descriptive patterns for either 
OECD or island country groupings. While 3 out of 5 OECD countries 

that adopted elimination strategies in the early stages of the pandemic 
(60%) prioritized clinically vulnerable people, 19 out of 32 mitigators 
did so. Finally, 44% of island (14 out of 32) and 46% of non-island coun-
tries (70 out of 151) prioritized clinically vulnerable people.

When we map country differences in the most- (or equal-most-) 
prioritized categories of people (Fig. 1), we observe that almost all 
countries in our dataset placed healthcare workers among the first to 
receive COVID-19 vaccines (91% of countries, or 168/185) presumably 
both to reduce transmission and mitigate health impacts for those at 
high risk of exposure. Following healthcare workers, 54% (101) of coun-
tries also prioritized populations deemed to be clinically vulnerable. 
Seventy-four countries (40%) prioritized groups of people critical to 
the economic function of the country, 45 prioritized (24%) categories 
related to the public function of the country, and 27 countries (15%) 
focused on educators and/or students for COVID-19 vaccinations.

Comparing countries’ plans with actual distribution
By the end of 2021, 62 (34%) countries had published COVID-19 vac-
cination rollout plans and prioritization lists, often with rough esti-
mates for the timing of each phase. Of those, 48 countries began 
vaccination before the end of 2021 (Fig. 2), and by 31 March 2021, 107 
more countries had published their COVID-19 vaccination plans and 
priorities. In countries with access to vaccines, deployment swiftly 
followed plans (captured by indicator V2, which records the groups 
actually receiving a vaccine in a country). Because vaccine access was 
highly related to countries’ income levels20, Fig. 2 groups countries 
according to the World Bank income classification groups for 2021 
(https://datatopics.worldbank.org/world-development-indicators/
the-world-by-income-and-region.html). HICs were the first to publish 
vaccination plans to secure COVID-19 vaccines and to begin administra-
tion of vaccines for their populations, reflecting their greater ability to 
produce and purchase vaccines. Figure 2 shows that the publication of 
plans and subsequent administration of vaccine doses then followed 
in upper middle-income countries (UMICs), LMICs and then LICs, 
respectively. HICs moved quicker to expand vaccination eligibility to 
the 12+ yr age group than LMICs. It also shows that despite publishing 
plans and beginning vaccinations at later dates than HICs and UMICs, 

V1 - clinically vulnerable 

V1 - healthcare workforce 

V1 - education 

V1 - economic function 

V1 - socially vulnerable 

V1 - public function 

Fig. 1 | Vaccine prioritization themes by country. Countries in blue prioritized 
certain aspects or functions of population groups as part of their first round 
of COVID-19 vaccinations (position rank 1). Education (educators, primary/
tertiary students, tertiary education students); Clinically vulnerable (clinically 
vulnerable/chronic illness/significant underlying health condition); Socially 
vulnerable (ethnic minorities, refugees/migrants, crowded/communal living); 

Economic function (frontline retail workers, frontline/essential workers, airport/
border staff, other high-contact professions, factory workers); Healthcare 
workforce (healthcare workers, staff in elderly care homes, people living 
with a vulnerable person); Public function (government officials, police/first 
responders, military, religious/spiritual leaders).

http://www.nature.com/nathumbehav
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some LMICs and LICs quickly moved from prioritized vaccinations by 
age or occupation to universal access (defined in our dataset as being 
available widely to all those over the age of 16+ yr or 18+ yr, with age 
floor dependent on vaccine brand). LMICs and LICs have had far fewer 
vaccine doses available to them than HICs and UMICs (https://data.
undp.org/vaccine-equity/accessibility/), so one possible explanation 

for the swift movement towards universal access in LICs and LMICs may 
be an attempt to vaccinate larger proportions of their populations in 
the face of vaccine hesitancy. However, there are conflicting views 
on whether LMICs and LICs are more or less vaccine hesitant towards 
COVID-19 vaccines than HICs and UMICs21–23. Another possible expla-
nation for the quick move to (ostensibly) universal access (despite 

Date vaccine prioritization plan published
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Fig. 2 | Variation in timing of vaccine rollout. The timing of COVID-19 vaccination plans and administration/eligibility for vaccines varied greatly between countries 
and territories. Data current until 15 July 2022.
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low vaccine supply) may have been to reduce public perception of 
favouring or excluding certain groups in the face of a public health 
emergency and with varying social and geographic challenges in the 
distribution of vaccines24,25.

Comparing categories by age and vulnerability status
Only 11 countries in our dataset did not specifically prioritize elderly 
populations (the age cut-off for ‘elderly’ is defined locally, see Meth-
ods) in their plans and rollouts of COVID-19 vaccines (Bangladesh, 
Burkina Faso, Cambodia, Macau, Namibia, Russia, Trinidad and Tobago, 
Uganda, Uruguay, Zimbabwe and Taiwan). Long-term care facilities 
(LTCFs; nursing homes, elderly care homes and so on) are a concept 
and cultural phenomenon predominantly found in some relatively 
wealthy countries26. This is reflected in our data (Fig. 3), with most 
African, South Asian and Middle East countries not prioritizing LTCFs 
in their plans and rollouts. In contrast, while not prioritizing its elderly 
population in general, Russia did prioritize vaccinations at LTCFs for 
elderly people before moving to universal eligibility.

At the younger end of the age scale, children and infants were not 
included in initial COVID-19 prioritization plans and indeed, the WHO 
stated that children were a lower priority group as they are less likely 
to experience serious symptoms27. Clinical research into the safety 
and efficacy of vaccines in children came later28. Because clinical trials 
split children into groups of young children (~5–11 yr,) and adolescents 
(~12–17 yr)29, many countries’ regulatory agencies approved COVID-19 
vaccines for children in similar age groups at around the same time 
as research emerged and as vaccine supplies allowed (Fig. 2). Chil-
dren 12 and above first became eligible for COVID-19 vaccinations on  
6 May 2021 in the territory of Nunavut, Canada, and Bahrain made the 
COVID-19 vaccine available to children aged 3+ yr on 17 August 2021. 
As of 15 June 2022, only 12 countries were vaccinating infants (children 
aged 0–4 yr), 6 being Central and South American countries (Fig. 3), 
and 26 countries in our dataset have not been recorded as vaccinating 
children or infants (ages 0–15 yr).

Countries prioritized many professional categories, some of which 
(for example, healthcare workers) were gendered to varying extents 

in different countries. Pregnant people were first made eligible for 
vaccinations in 2021. They were not initially prioritized for COVID-19 
vaccination due to a lack of clinical trial data on the effect on unborn 
children and pregnant people. From January 2020 to 15 June 2022, 21 
countries explicitly prioritized pregnant people in their official vacci-
nation rollout plans (V1) (Fig. 4), and 54 out of 185 countries reported 
specifically administering vaccinations to pregnant people during 
their vaccination rollouts (V2).

Similarly, strikingly few countries have prioritized refugees, 
migrants and ethnic minorities in their COVID-19 vaccination plans 
or actual rollouts (Fig. 4), despite reports of disparities in the risk of 
COVID-19 infections and in health outcomes among these groups30–34. 
Australia, Brazil, Canada and New Zealand all prioritized Indigenous 
populations in their plans and administration of COVID-19 vaccines 
(Aboriginal and Torres Strait Islanders in Australia, Indigenous Peo-
ple, traditional riverine and quilombola communities in Brazil, First 
Nations in Canada, Māori and Pacific People and their extended fami-
lies/whanau that care for them in New Zealand). In early June 2021, 
Greece began a vaccination programme specifically for refugees 
starting with the island refugee camps, then moving to the mainland 
camps. Some African countries with high rates of internal migra-
tion have prioritized the vaccination of migrants and ‘travellers’  
(a term sometimes used for migrants) (Fig. 4)(https://africacenter.
org/spotlight/african-migration-trends-to-watch-in-2022/). Many 
other countries may have made COVID-19 vaccines available to refu-
gees and migrants but may not have explicitly noted this in official 
documentation.

Vaccine cost and mandates
The dataset reveals that nearly all countries provided the COVID-19 
vaccine free of charge to individuals at the point of delivery (V3). From 
data freely available online from government sources, we observed 
that Botswana, India, Pakistan and Turkmenistan required a small fee 
for COVID-19 vaccination from individuals, in some circumstances. 
In Taiwan, vaccines were free for those meeting eligibility criteria, 
but individuals could self-fund vaccination in advance of becoming 

V1/V2 - elderly prioritised V2 - infants (0–4 yr)

V2 - children (5–15 yr)V1/V2 - residents of long-term care facilities (elderly homes)

Fig. 3 | Vaccination of elderly populations, children and infants. Variation 
in prioritization and eligibility (V1 and V2) of elderly people and LTCFs (elderly 
homes) for COVID-19 vaccination before universal eligibility (16/18+ yr 

vaccine dependent) for COVID-19 vaccination. Following ‘universal’ COVID-19 
vaccination eligibility (V1) in most countries, eligibility (V2) for infants (0–4 yr) 
and children (5–15 yr) were added at later dates. Data current to 15 June 2022.

http://www.nature.com/nathumbehav
https://africacenter.org/spotlight/african-migration-trends-to-watch-in-2022/
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eligible for free vaccines. Some countries enabled individuals to acquire 
the vaccination privately if they wished or encouraged vaccine tour-
ism in efforts to boost tourism during the pandemic. In late 2021,  
Russian tourists were accessing free non-Sputnik vaccines in Croatia 
via specially arranged tours35. Not long after, Russia began to offer their 
Sputnik COVID-19 vaccine at a cost to tourists (although visas to visit 
the country were an issue for some)36. Cities and states of the United 
States, Indonesia, Cuba, the Maldives and the UAE began to use free 
COVID-19 vaccinations to increase tourism, and travel agencies in the 
United Kingdom, India and the United States (among others) offered 
package deals for individuals not yet eligible in their own country to 
access the vaccine in another37–39. These cases are not recorded in our 
V3 ordinal indicator data but are captured in qualitative coding notes 
within the dataset.

We define mandatory COVID-19 vaccination as a government  
policy requirement to be vaccinated against COVID-19 to work in a 
specific occupation, or for a specific age group of citizens to be vac-
cinated. We see these policies as distinct from COVID-19 passports or 
certification to gain entry to non-essential services or for international 
travel based on demonstrating immunity or negative test results. These 
‘passport’ style policies are defined in the OxCGRT database as ‘dif-
ferentiated policies’ and are part of the OxCGRT Non-Pharmaceutical 
Intervention (NPI) dataset8,40. For 10 of these original indicators, we 
report two policies, one for vaccinated and another for non-vaccinated 
individuals, viewing requirements to present passes as a de facto clo-
sure (see online documentation and Methods for further detail).

COVID-19 vaccine mandates (V4) were first introduced in Jakarta, 
Indonesia, in February 2021 for all adults41. As of 15 June 2022, 55 coun-
tries (29%) of our dataset have currently, or had at one time, at least one 
vaccine mandate policy. Figure 5 shows that mandatory vaccination 
policies accelerated in implementation around July 2021, commonly 
according to occupation (83%), with age-based mandates being far 
less widespread (17%).

The most common groups to have been mandated for COVID-19 
vaccination were related to occupation: government officials (36), 
healthcare workers (29), staff at LTCFs (15) and educators (22). Hence, in 
most countries, mandates only affected a small and specific proportion 
of the population, as opposed to COVID-19 passports which affected 
the whole population to control their access to services. Six countries 
(Germany, Ethiopia, Kuwait, New Zealand, Russia and Tonga) mandated 
vaccines for socially vulnerable and or other vulnerable populations (see 
Table 2). Nine countries, including Indonesia, Tajikistan and Turkmeni-
stan mandated COVID-19 vaccination for the entire adult population. 
Ecuador mandated vaccination for all those over 5 yr and in Costa Rica, 
all those aged 3–18 yr must be vaccinated (“×” symbol in Fig. 5). The 
qualitative notes section of this new vaccine dataset records how some 
countries introduced specific vaccine mandates for particular groups 
relevant to their local context, such as those observing the Hajj in Saudi 
Arabia, Jahh in Bangladesh, and maritime and port workers in Singapore.

Discussion
Systematic tracking of COVID-19 vaccination policies and their varia-
tion is critical to understand and compare the strategies that countries 
undertook, and to learn lessons for future pandemics and ongoing 
vaccination needs. However, collecting such data presented certain 
challenges due to the complexity and specific considerations of each 
country/government. We review and address some of these limitations 
in this section.

First, not all vaccination documents and details are publicly acces-
sible, and language translation barriers are common. As such, recorded 
sources may range from publicly available news sources, and in some 
instances, the social media accounts of governments. The detailed 
notes we have published alongside all entries contain archived sources 
for future reference and for confirmation of policies.

Second, translating and interpreting heterogeneous policies into 
the broad categories requires contextual judgement on the part of our 

V1/V2 - refugees and migrants

V1/V2 - pregnant people V1/V2 - ethnic minorities

Fig. 4 | Vaccination of pregnant people, ethnic minorities and refugees/
migrants. Some countries prioritized certain groups in their published 
plans (V1), while other countries added eligibility for these groups ad hoc as 

vaccinations were already underway (V2). This image shows which countries 
either specifically prioritized or added eligibility for these groups. Data current 
to 15 June 2022.
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Fig. 5 | Mandatory vaccine timing and groups. Introduction of mandatory 
COVID-19 vaccine (V4) for occupational groups, general population (captured 
if any age group mandated) and vulnerable groups and/or socially vulnerable 

groups (refer to Table 2 for specific categories). The nations that introduced 
mandatory vaccinations are grouped by World Bank income groupings. Data 
current to 15 June 2022.
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specially trained data contributors. As a result, similar policies risk 
varying interpretations. An initial exercise to determine contributor 
interpretation variance determined that 90% of entries were consist-
ently interpreted (see Methods).

Third, the 52 categories selected for the V1–V4 indicators (16 gen-
eral age categories, 14 at-risk age categories and 22 health and occupa-
tional categories) are not exhaustive; as such, we publish a ‘best fit’ table 
in our interpretation guide to aid the classification of groups of people 
into our categories (https://github.com/OxCGRT/covid-policy-tracker/
blob/master/documentation/interpretation_guide.md) (see also Sup-
plementary Table 4). Referral to the detailed qualitative notes may 
provide more context for which group has been prioritized/made 
eligible for COVID-19 vaccination.

Fourth, we record an age range as prioritized and/or eligible and/
or mandated (V1/V2/V4) if any age within that range is prioritized, eli-
gible for, or mandated to be vaccinated. For example, if 10-yr-olds are 
prioritized, we would publish ‘5–15 yr young people’ for V1. This choice 
demonstrates the trade-off between granularity and excess complex-
ity. Therefore, the presence of the ‘5–15 yr young people’ age range 
category could mean everyone 5+ yr are prioritized, or only people aged 
15 yr. Detailed notes in the dataset indicate more granular age floors.

Finally, some vaccination policies apply only in targeted geo-
graphic regions. To deal with this variation, we do not require 
jurisdiction-wide application to code a policy as existing. Instead, if 
a category of people were prioritized or made eligible for a COVID-19 
vaccination in a targeted region of a jurisdiction, they are recorded in 
our database for the whole jurisdiction. This means that data recorded 
may not represent the entire jurisdiction. These decisions are detailed 
in qualitative notes. The dataset includes subnational vaccine policy 
data for some of the countries with the greatest subnational variation, 
such as the United States.

Methods
In this section we describe the design, structure, collection, publication 
and review of the panel dataset of COVID-19 vaccine policies, with the 
jurisdiction–day as the unit of analysis. All OxCGRT data are available on 
GitHub and are licensed under the Creative Commons Attribution CC 
BY standard. Data users should refer to the project website for updated 
documentation and methodologies (https://github.com/OxCGRT/
covid-policy-tracker). Excel (v.16), Stata (v.17.0) and R (v.4.1.3) software 
were used for all analysis and images produced in this resource article.

Indicators
In late 2020, the OxCGRT team began to consider the COVID-19 vac-
cine policies and strategies that might be deployed globally. Extensive 
consultations with government officials, policymakers, experts and 
stakeholders in the relevant fields, consideration of critical gaps in 
existing data at the time, and capacity to collect such information 
resulted in a focus on four priority policies to measure (vaccine indi-
cators V1–V4): who was prioritized for vaccines, who was eligible and 
receiving vaccines and in what order, who was paying for vaccines, and 
who was mandated to be vaccinated. Additional indicators for future 
consideration could include which vaccines were approved/deployed 
in each country, prioritization for additional/booster vaccinations, 
vaccine dose timing (manufacturer recommendations vs timeline 
chosen by country for subsequent doses), government vaccination 
incentives, vaccination education strategies/programmes and internal 
vs external funding for vaccines.

Vaccine prioritization (V1) records the ranked position for differ-
ent groups within a country’s prioritization plan. This is the official 
plan of the official order in which categories are to be vaccinated. This 
is recorded regardless of whether a country has capacity to distribute 
and administer vaccines. Vaccination eligibility/availability (V2) is a 
categorical/binary variable that records which categories of people, 
regardless of their position in a prioritized rollout plan, are currently 

receiving vaccinations. This is recorded as a non-zero value if there is 
evidence that people in this category are being vaccinated, whether this 
is happening in a targeted geographical region or nationwide. There 
must be de facto evidence that this is happening to record a non-zero 
value in V2. For ‘elderly’ groups, we used local elderly age definitions 
using qualitative notes where available. In the absence of local guidance 
on elderly age range, a default of 65+ yr was used. Vaccine financial sup-
port (V3) is recorded on an ordinal scale. It reports how vaccines are 
funded for each category selected in V2 as currently receiving vaccina-
tion (1 for full cost to individual, 2 for partially funded by government, 
3 for fully funded by government/free). Mandatory vaccination (V4) 
is a binary variable which reports the existence of a requirement for 
a category of people to be vaccinated. These are government policy 
requirements to be vaccinated against COVID-19 to work in a specific 
occupation, or for a specific group to be vaccinated. This is a manda-
tory vaccination required as part of occupation or citizenship, and we 
do not record policies that only ‘encourage’ voluntary vaccination to 
access non-essential services, facilities or freedoms. For example, if 
healthcare workers must be vaccinated to attend their place of work, 
this is recorded in V4. As detailed in our interpretation guidance, if there 
is a vaccine mandate in place for workers of certain occupations, and 
non-vaccinated people in this occupation have the option of testing 
regularly to opt out of vaccination, we still record this as a mandate in 
V4. If vaccination is mandatory in a subnational region as a result of an 
official national or local government policy, we record this in V4. We do 
not report enforcement of vaccine mandates, just the policy.

The vaccination policy dataset also contains summary indica-
tors. These use an ordinal scale to report one number per indicator to 
offer a succinct summary on the basis of data entered for variables in 
the main V1–V4 dataset. These are summarized in our codebook (see 
Supplementary Information). V2, V3 and V4 policies are reported 
as non-zero values on the date when the policy came into effect, as 
opposed to the date they were announced. We report the V1 govern-
ment rollout prioritization plan on the date the policy was published. 
For the analysis in this paper, the detailed qualitative notes section 
was used to manually find specific age floors for when different ages 
became eligible for vaccination, rather than using the age ranges in the 
quantitative data due to the limitations described above.

In March 2022, the OxCGRT NPI dataset and data structure was 
altered to reflect the different policies for unvaccinated and vaccinated 
people (for COVID-19), where passes or proof of either negative testing 
or vaccination were required to access different areas of public life 
(https://github.com/OxCGRT/covid-policy-scratchpad/tree/master/
differentiated_vaccination_policies). For ten indicators (C1–8, H6 and 
H8), both the policy values for non-vaccinated and vaccinated people 
are reported if there are different policies in place. If there is no differ-
entiation, one value is reported. These differentiated values relate only 
to ‘voluntary access’ to elements of public life, such as attending large 
events or entertainment and dining venues, which are controlled by 
testing, evidence of previous immunity or vaccination status through 
a form of certification or proof.

It is valuable to record both mandatory vaccine policies and vol-
untary vaccine pass/passport policies. This differentiated coding is 
reported in our NPI dataset with ‘V’ and ‘NV’ designations (for example, 
‘C1V_School closing’ and C1NV_School closing’) and is distinct from the 
‘V4 - mandatory vaccination’ indicator reported in this paper.

Data collection
We collected and published data on publicly available sources, which 
are freely available through internet searches. These are found on 
government websites, policy briefs and reputable news outlets. The 
best-quality sources are original policy documents and high-quality 
media outlets. These sources are codified into the OxCGRT data proto-
col and entered into the database. A detailed qualitative note (written 
in English) and web-archived source are provided for context.

http://www.nature.com/nathumbehav
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The V1–V4 data for the national dataset were initially collected by 
OxCGRT researchers and a small group of experienced and specially 
trained volunteer data collectors who received specific training. As of 
1 January 2022, data collection for V1–V4 was integrated into the core 
OxCGRT data collection process, which involves an international team 
of hundreds of volunteer data collectors covering 90+ unique lan-
guages. Where language was a barrier, and where English sources could 
not be found, local speakers from the pool of OxCGRT contributors 
were consulted, or translation tools such as Google Translate were uti-
lized. The majority of data collectors are/were postgraduate students at 
universities around the world. Each data collector completed a bespoke 
online e-learning course, which took around 45 min to complete, cov-
ering the V1–V4 indicators, key coding interpretation points and data 
quality. Every week of data collection was reviewed by a member of the 
OxCGRT team for quality and accuracy, and was further reviewed by a 
trained V1–V4 specific volunteer reviewer (also trained via a bespoke 
reviewer training e-learning course) and confirmed in the database over 
the medium to longer term. On GitHub, we published both a codebook 
and an interpretation guide to standardize interpretation and ensure 
that all coders were making the same logical choices for data entry. We 
also published a ‘best fit’ table which records where categories have 
been substituted when there is a category announced in a policy that 
is not listed in V1/2, ensuring the standardization of ‘best fit’ interpre-
tation (Supplementary Table 4). This highlights the importance of the 
‘notes’ function for each indicator, enabling an in-depth qualitative 
analysis of the data beyond the numerical summaries. Qualitative 
notes in our comma-separated values files (CSVs) can be used to find 
archived original policy documents and specific groups prioritized in 
each country if a best fit has been used.

Data publication and summary indicators
The data are published in a standalone ‘Vaccines_full.csv’ on GitHub, 
which includes all the 52 categories for V1–V4. They are also summa-
rized in 9 summary indicators, which report one single number for V1 
(vaccination prioritization), V2 (vaccination eligibility/availability) 
categories (overall summary, general population age floor, at-risk 
age floor, medically clinically vulnerable (non-elderly), education, 
frontline workers (non-healthcare), frontline workers (healthcare)) 
and V3. These summary indicators are included in most of our data 
CSVs on GitHub, including the NPI dataset ‘OxCGRT_nat_latest.csv’. The 
data are published in real time and updated each week by the team of 
international data collectors.

Independent data quality check
We conducted a data quality and accuracy check, where two core team 
researchers checked the data and original source material for 100 ran-
domly selected data entry points, focusing on the period of time when 
the majority of new policies and policy changes were being made, and 
during which the majority of data were entered for all four vaccination 
policy indicators. The researchers independently verified that 90% 
of the original data entries in the database were correct, by analysing 
original source material and checking this alongside the database 
entries. The remaining 10 entries were corrected. Specifics such as 
date of announcement vs date of policy effect, accuracy of selected 
groups and ages, and ensuring that any recorded mandates were in 
fact government mandates were among the various checks in this 
independent data quality review process.

As part of the weekly data update cycle, a small team of specially 
trained reviewers are tasked with checking and confirming data 
entered. As part of this review process, changes to the data are made 
retroactively, meaning values on past dates may change. As a result, 
we recommend downloading the most recent data and stating the 
download date when using them for analysis. The data used for this 
paper up to 15 June 2022 have been checked thoroughly by the authors. 
On the rare occasion where data could not be verified or confirmed by 

local sources, or via translation, they were not included. An uninten-
tional consequence of this is that a group that was prioritized/eligible/
mandated to receive a COVID-19 vaccine may not have been captured 
by our dataset.

Comparison to other data sources
We do not know of any other datasets publishing systematic data on 
COVID-19 vaccine policies. This unique source therefore adds con-
siderable value to other datasets. For example, the Reuters COVID-19 
vaccination tracker, although no longer updating data, reported the 
prioritization plan (similar to V1 - vaccine prioritization), availabil-
ity and eligibility (similar to V2 - vaccination eligibility/availability) 
of different groups for vaccination in each country, although this 
does not provide the original archived source material, dates or a 
time series dataset to evidence when groups became eligible (https://
www.reuters.com/graphics/world-coronavirus-tracker-and-maps/
vaccination-rollout-and-access/). The Africa CDC Vaccine Dashboard 
also reports the date vaccination campaign commenced (similar to V2)  
in African nations, although it does not provide original archived source 
material, or state when which groups began to receive vaccines (https://
africacdc.org/covid-19-vaccination/). Coronanet includes questions 
on the number of priority groups for vaccine distribution (similar to 
V1) but only through 2021 (https://www.coronanet-project.org/assets/
CoronaNet_Codebook.pdf).

Vaccine policy data are particularly useful when combined with 
information on the number of vaccine doses administered. For exam-
ple, the OxCGRT vaccine policy data are displayed as part of Our World 
in Data’s COVID-19 vaccinations website resource3, which combines 
country-specific vaccination data into a single resource. Our data 
can be compared to variables such as proportion of the population 
that has received one dose, vaccination uptake rates and number of 
doses administered, to consider the effects of vaccination policies 
on these. Our H7 indicator, which is a summary of our V2 vaccination 
policy indicator, is also displayed here. The data are also used by the 
United Nations Development Programme (UNDP) and WHO’s Global 
Dashboard for Vaccine Equity (https://data.undp.org/vaccine-equity/), 
demonstrating their value in informing an interactive accessible tool 
to reflect the data on the COVID-19 rollout to ensure equitable access.

Reporting summary
Further information on research design is available in the Nature Port-
folio Reporting Summary linked to this article.

Data availability
The vaccine policy data are available on GitHub (use the down-
load tab to download linked file): https://github.com/OxCGRT/
covid-policy-tracker/blob/master/data/OxCGRT_vaccines_full.csv 
All other information (including methodology and documentation) 
is available at https://github.com/OxCGRT.
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