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Abstract

Background: Since the outbreak of COVID-19 pandemic, the global situation has become more
hopeful after the invention of COVID-19 vaccines. In 2021, the COVID-19 Vaccine Certificates (CVCs)
were introduced as a means to resume the international travel and revitalise socioeconomic

activities.

Objectives: This study aims to understand and provide a guideline on how CVCs may be used
effectively in order to help restore economy without jeopardising public health as well as address
any COVID-19 vaccines related policy questions. Moreover, CORESIA disseminate findings to end-
users including policymakers, researchers, and the public to assure a better understanding on

COVID-19 and CVCs to the society and lead to further developments in the future.

Methods: CORESIA conducted meetings between working groups (WG) and advisory groups (AG)
as well as stakeholder meetings in Thailand to discuss CVCs related issues in Asia, including
consulting on research methods. The study also conducted a survey on the perception of public
and relevant institutions in nine Asian countries on CVCs. CORESIA developed an economic
analysis of border control policies between Thailand and Singapore to optimise COVID-19 testing
and quarantine policies between Thailand and Singapore for economic recovery. Additionally, it
conducted rapid reviews on policy questions related with COVID-19 and COVID-19 vaccines. Most
importantly, CORESIA also disseminated the findings and knowledge of this study through the
project website, publishing policy briefs and publications, blogs, interviews and organising

webinars, conferences, etc.

Results: CORESIA published a survey on the perceptions of public and institutions in nine Asian
countries on vaccination certificates. It also developed an impact assessment study, a bilateral
model between Thailand and Singapore that led to the ‘test and g¢o’ scheme, including its
abolition on 1°" May 2022. Moreover, CORESIA had done several rapid reviews on COVID-19 related
issues. Besides findings provided to policymakers, there is also a website that provides information
on COVID-19 measures around the world to the public. Additionally, several policy briefs, blogs,
journals were published under CORESIA as well as having interviews with international and

domestic media. CORESIA organised and attended webinars, meetings, conferences, etc.

Keywords: COVID-19, vaccine passport, immunity certificate, regional collaboration, vaccination

certificate
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Introduction

The coronavirus or SARS-CoV-2 (COVID-19) pandemic has been one of the most pervasive public
health crisis in human history invading all aspects and sectors of society [1]. Since the start of
2021, the COVID-19 pandemic took a more hopeful turn with the introduction of several COVID-
19 vaccines. However, this hope was accompanied with numerous uncertainties serious adverse
events after immunisation (AEFI), vaccine effectiveness against new variants, and the need for
booster doses, among others. Simultaneously, a ¢lobal debate began on how COVID-19
vaccination certificates (CVCs) or similar certificates such as immunity certificates (proof of
immunity through past COVID-19 infection or antibody tests) could be used for economic recovery

by reopening borders and resuming normal socioeconomic activities [2].

It was critical that any decisions surrounding COVID-19 vaccines and CVCs were timely and
informed by evidence. However, given the novelty and rapidly evolving nature of the virus,
decision-makers and researchers have raced against time while addressing COVID-19 related
issues. Hence, decision-makers need constantly updated evidence [3]. This issue was
compounded by the abundance of evidence generated during the pandemic by researchers,
many of which were devoid of contextual understanding, lacked reliability, or were not
communicated to decision-makers in a more digestible format [4]. Hence, a solidarity among
decision-makers and researchers was warranted so that reliable, timely, and fit-for-purpose

evidence could be shared and aid decision-making during this unprecedented circumstance.

To this end, the Health Intervention and Technology Assessment Program (HITAP) and National
University of Singapore (NUS) established the COVID-19 Vaccination Policy Research and Decision-
Support Initiative in Asia (CORESIA). CORESIA is a platform for a regional collaboration between

researchers, policymakers, and global experts with the following aims:

l. To understand and recommend how CVCs may be used effectively such that it helps
restore economy without jeopardising public health
Il.  To address any COVID-19 vaccines related policy questions

. To disseminate findings to end-users including policymakers, researchers, and the public

CORESIA was commissioned by the Royal Thai government and funded through the National
Research Council of Thailand (NRCT).

Approaches

Establishing CORESIA
CORESIA was established by leveraging HITAP’s longstanding global and regional network to form
the Working Group (WG) and the Advisory Group (AG) of CORESIA. The WG members represented
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academic and government institutions with direct influence on national policies from nine Asian
countries including India, Indonesia, Japan, Laos, Malaysia, Philippines, Singapore, South Korea,
and Thailand. The WG was advised by a group of global multidisciplinary experts, policymakers,
and WHO representatives from the Asian region. HITAP and NUS served as the secretariat for
CORESIA. Full list of CORESIA members is provided in Appendix 2. The overall working structure
of CORESIA is depicted in Figure 1.

STRUCTURE OF CORESIA

National Research Council of Thailand (NRCT) Funder

N

e Arenowned group « India
of global, * Indonesia

multidisciplinary : i * Japan

experts with ' Advisery —) SECRETARIAT: * Laos
Malaysia

specialisations in Group ' HITAP & NUS | . laysi
public health, ) \\ * Philippines
international * Singapore
relations and :
development,
economics.

South Korea
Thailand

¢ Cross-sectoral national
* Regional policymakers & stakeholder

&

Figure 1 Working structure of CORESIA

Upon establishment of CORESIA, three key approaches were taken to meet the forementioned

objectives. These approaches are depicted in Figure 2.
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Figure 2 Approaches taken by CORESIA

COVID-19 vaccination certificates in Asia

To understand how CVCs can be effectively used in Asia, several approaches were undertaken.
These included (i) literature review on COVID-19 vaccines and CVCs, (ii) consultations with CORESIA
members and with national stakeholders, (iii) regional surveys among public and institutions from
public and private sector from health and non-health sectors, and (iv) cost-benefit analysis of

CVCs using a bilateral travel model between Singapore and Thailand.

1. Consultation with CORESIA members and national stakeholder
A total of four WG and two AG meetings were held between March and November 2022. The
main objectives of the initial meetings were to discuss key issues surrounding the use of CVCs in
Asia and to develop a framework [5] to understand its impact on health and economy. While the
latter meetings were convened to receive feedback on the research methodologies (regional
surveys and impact assessment model) deployed under the framework and discuss the result.
Later on, a stakeholder consultation was held in Thailand with representatives from the health

and non-health sectors to receive contextual and cross-sectoral implications of CVCs in the
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country. Finally, study results were also discussed with stakeholders in Japan, Philippines,

Singapore, and Thailand.

2. Regional surveys
To understand acceptability and implementation considerations for CVCs in Asia, a regional public
survey (n=12,547) was conducted in all nine countries while an institutional (public and private
organisations from health and non-health sectors) survey (n=795) was conducted in India, Laos,
Philippines, Singapore, and Thailand. The questionnaire was developed based on literature review
and consultation with CORESIA members. The questionnaire was piloted with representatives of
Thai stakeholder institutions (including the Ministry of Finance, civil rights groups, the tourism
board, and immigration bureau among others) and among CORESIA members to improve clarity
and comprehensibility. These self-administered online cross-sectional surveys were conducted
from June to October 2021. The questionnaire was later translated into Bahasa Indonesia, Malay,
Japanese, Lao, Korean, and Thai for wider reach in the respective countries. Approval was granted
by the relevant ethics review boards in the countries requiring it to conduct this study. Informed
consent was obtained prior to participating in the voluntary survey. The gathered data were

treated with strict confidentiality and only aggregated results are reported.

The questionnaire for both surveys were broadly categorised into five section: (1) participant
information, (2) purpose of CVCs, (3) views on COVID-19 interventions and policies, (4)
implementation considerations for CVCs, and (5) acceptance of CVCs. The complete public survey

questionnaire (English version) is provided in Appendix 3.

3. Impact assessment study: bilateral travel study between Singapore and Thailand
Based on the framework [5] developed through consultations with CORESIA members, the Saw
Swee Hock School of Public Health National University of Singapore (SSHSPH NUS), together with
HITAP, conducted an economic analysis of border control policies between Thailand and
Singapore. The objective of the study was to optimize COVID-19 testing and quarantine policies
between Thailand and Singapore for economic recovery. Optimality was defined as the state
having the highest incremental net benefit (INB) compared to the pre-opening period. Since two
countries may not reach their highest INB simultaneously under one bilateral testing and
quarantine policy, we sought to find Pareto Optimal (PO) bilateral policy, i.e., there is no other

bilateral policy that can increase one country’s INB without lowering the other country’s INB.
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Given a bilateral testing and quarantine policy, the INB for each country was quantified through
three sub models. First, a willingness-to-travel (WTT) model predicted the number of travelers
from each side given the bilateral policy. The WTT model was trained on historical data of bilateral
border control policy and number of travelers. Second, based on number of travelers and
prevalence, a micro-simulation transmission model estimated the number of travelers detected
with COVID-19 at different stages of travel and number of secondary cases caused in the
community by infectious travelers missed at the border. Third, with the numbers of travelers and

COVID-19 cases, an economic model calculated the INB of each country by taking these factors

-~ M

Fé
[ ‘ Willingness-to- . .
travel model
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« A bilateral * Number of * Number of TH

™~

™,
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\ /
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Compare across all feasible bilateral
testing and quarantine policies

Bilateral polices that is beneficial to both sides, i.e. Pareto optimal (PO)

Figure 3 Bilateral travel model between Singapore and Thailand

into account: tourism receipts, aviation receipts, cost and profit from testing and quarantine,
reduced local expenditure due to travel, and cost and health loss due to COVID-19 cases, etc.

The whole model is depicted in Figure 3.

Rapid reviews: other COVID-19 related policy questions

In addition to a study on CVCs, CORESIA served as a platform where information sharing between
researchers and policymakers could be streamlined and fast-tracked. As the secretariat, HITAP
received requests for evidence from Thai decision-makers on numerous COVID-19 related policy
questions. In response, we conducted rapid reviews on the given topics which were
supplemented by existing policies or relevant information (sometimes confidential) from other
countries in Asia through WG members.

Page 15 of 107



Disseminating findings to end-users
Several approaches were undertaken to disseminate findings and knowledge products to our end-

users, namely decision-makers, researchers, and the public. These include:

1. Developing the CORESIA website (for all end-users)

2. Translating recommendations into policy briefs (primarily for decision-makers)

3. Hosting and participating in webinars, meetings, and conferences (for decision-makers and
researchers)

4. Participating in interviews and writing blogs (for the public)

Findings and accomplishments

IMPACT OF CORESIA ON o}
POLICYMAKING

Global use of Vaccine Start of Phuket Requirements for Over 40 million
Sandbox and plans for doses administered
vaccination procurement Thailand reopening
certificates strategies Thalland reopening in in 120 days to plan for the
120 days reopening

Optimal testing and
quarantine
Mar 2021 Apr 2021 Jul 2021 Jul 2021 Sep 2021 measures

Lessons from Issuance of Maximising the
l:;::ﬁg‘.:.m:l?:d Top 10 countries Thailand and vaccination benefits of
ia‘test and o’ travel destinations Singapore bilateral certificates via the vaccination Sep 2021
9 travel model Mor Prom app certificates

e Policy briofs and
Nov 2021 Nov 2021 Nov 2021 Oct 2021 Oct 2021 e GO

Policy
announcement

Figure 4 Infographic shows the impact of CORESIA on policymaking

Leveraging partnership across 9 countries in Asia, CORESIA was able to aid decision-making by
providing evidence on numerous topics, spanning from the use of CVCs, vaccine procurement
strategies, vaccine efficacy and side effects, booster doses, and testing requirements, among

others.
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Outputs from CORESIA have directly fed into the decision-making apparatus and translated into
national policies for reopening Thai borders as depicted in Figure 4. More details on CORESIA

findings and accomplishments are described below.

COVID-19 vaccination certificates in Asia

Findings from regional surveys and the impact assessment studies have been translated into three
manuscripts and are currently being processed or being prepared for submission to journal
publication. Manuscript 1 on, ‘Who is opposed to COVID-19 vaccination certificates and why? A
multi-country observational study from Asia’ can be found in Appendix 4. Other manuscripts will

be shared once available in submission format. Below we summarise our findings.

1. Regional surveys on CVCs
Acceptance of CVCs: We found an overwhelming support to adopt CVCs across both public
(76%) and stakeholders (89%). Among the pubic, six groups were identified as potential opposer
of CVCs. These include: (i) those unvaccinated, especially those who are hesitant and have no
access to COVID-19 vaccines, (ii) those who do not want existing NPIs to continue, (iii) those who
have low levels of trust in governments, (iv) those with no travel plans, (v) those who expect no
personal financial gains, and (vi) those who disagree with using CVCs for domestic socioeconomic

activities such as employment, education, events, hospitality, and domestic travel.

Conditions for acceptance: While the majority wanted to adopt CVCs in their countries, public

Figure 3. Timeline depicting how outputs from CORESIA have aided decision-making in Thailand

health concerns remained high due to clinical uncertainty, such as vaccine effectiveness and
emergence of new variants of the virus. Hence, acceptance of CVCs came with certain conditions.
This included: (i) high vaccination coverage of over 60% in the country, (ii) continuation of (NPIs),
and (i) adopting risk-based testing and quarantine policies based on the traveller's country of
departure and health systems capacity to identify and cater for additional cases. Furthermore,
highest level of agreement on the purpose of CVCs was seen for easing international travel (75%)

and lowest for resuming in-person employment (56%).

Implementation consideration: We found lack of consensus regarding the type and format of
CVCs to be implemented in Asia. Regarding the type, stronger preference was shown by
stakeholders (57%) to use vaccination certificates as opposed to immunity-certificates. The
majority of stakeholders (65%) highlighted the need to adopt both formats (electronic and paper)
of CVCs while majority of the public (47%) opted for electronic-based CVCs only. Key challenges

such as forgery, authentication, and room for updating new information were highligshted for
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paper-based CVCs. While inequitable access to electronic devices, interoperability, digital

infrastructure, and data privacy were considered potential challenges for electronic-based CVCs.

Other important findings from the public survey on (i) preference for more testing compared to

longer quarantine and (ii) perceived benefits from CVCs are depicted in the Figures 5 and 6,

respectively.

100%

80%

60%

40%

20%

0%

W More testing, less or no quarantine M More quarantine, less or no testing M Not sure

India Indonesia Japan Laos Malaysia Philippines Singapore Thailand Regional total

Figure 5. Preference for more testing versus longer quarantine among public survey respondents in Asia

Regional total . Indonesia

Thailand

South Korea

Singapore Malaysia

Philippines

Figure 6 Perceived financial loss form COVID-19 versus perceived financial benefits from CVCs from the public respondents
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2. Impact assessment study: bilateral travel study between Singapore and Thailand
The best bilateral policies for both countries (Singapore and Thailand) included (i) having no
quarantine on both borders and (ii) the testing policy could be either no testing or having Antigen
Rapid Test (ART) pre-departure and upon arrival. However, requiring ART predeparture and upon
arrival would greatly reduce secondary cases in a country. If one country did not require testing
but the other country required testing, then the former country would end up with more imported
cases as well as secondary cases. When comparing different cost and benefit composition of INB,
we found tourism receipts, cost and profit of testing and quarantine policy, and reduced local
expenditure due to travel at the border to have bigger economic impact than that from COVID-
19 transmission. A comprehensive report on this study will be shared in the final version of the

report.

Rapid reviews: other COVID-19 related policy questions
CORESIA conducted rapid reviews in response to requests from the Thai MOPH on numerous
policy questions related to COVID-19 and CVCs. Below we highlight such request and subsequent

reviews.

1. Global use of CVCs
In March 2021, the MOPH requested updated information on the global use of CVCs in preparation
for reopening Thai borders for tourism. The review can be accessed here and executive summary

here.

2. Quarantine for Healthcare Workers (HCWs)
In April 2021, the MOPH requested global policies on differential testing and quarantine protocol
for vaccinated healthcare workers. The review is available here. Given the importance of this issue,
we wrote to Lancet journal calling for solidarity among global researchers to generate evidence
and find recommend a common policy on this issue. The published correspondence is available

here.

3. Vaccine procurement strategies

In June 2021, the Prime Minister’s Office requested information on COVID-19 vaccine procurement

strategies in the WG member countries. The review summary is available here.

4. Vaccine-induced Thrombotic Thrombocytopenia (VITT) from AstraZeneca vaccine

In May 2021, the Advisory Committee on Immunization Practices (ACIP), Thailand, requested
information on VVIT upon receiving AstraZeneca vaccine following concerns in Europe. The rapid

review can be accessed here.
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5. Mixing and matching COVID-19 vaccines and combatting variants
In June 2021, the MOPH requested information on the global practice on mixing and matching
COVID-19 vaccines, as well as the efficacy of COVID-19 vaccines in preventing infection from new

variants of concerns. The review can be accessed here.

6. Booster dose of COVID-19 vaccines

In July 2021, information on global practice and guidelines for providing a booster dose of COVID-

19 vaccines was sought by the MOPH. The review is available here.

Disseminating findings to end-users

1. CORESIA website

The CORESIA website (www.vaxcert.info) is a repository for information on vaccination certificates
and cross-border travel policies around the world. Information on the website is available in the
forms of an interactive map, a country comparison table, and a country factsheet. In addition, the
website also houses latest news, media, and research related to the topic of vaccination
certificates. The website was launched in June 2021 and has been fully operational in both Thai

and English.

Since its launch, the website has been visited by over 17,000 unique global users. The majority
of user are from Asia (76%), 10% are from the U.S., 8% are from Europe, 6% are from Africa and
2% are from Oceania. The top 5 most visited country page include the Philippines, South Korea,
Kenya, the U.S., and Qatar. Some of the top contents viewed on the website include the
interactive map and the About Us page which includes information about CORESIA initiative and
the funder. This indicates the users find the information on the map useful and they are also

keen and aware about our initiative. New users have been increasing over time and tend to stay

Page 20 of 107



longer on the website than the returning users. The summary of the website users is depicted in

Figure 7 and the full report is available here.

Kenya South Korea

Top 5 of the most visited country pages Uriied Siotea 475% 3.20%
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Philippines
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) 26.56%
United States of America
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Using Visualping, which is a platform to monitor, check, or detect the rapid factsheets About us Kenya country  South Korea

changing information in each country around the world.
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* of travellers in each continent. 7~
2

Figure 7 The summary of the website users

2. Policy briefs
Findings from studies on CVCs as well as rapid reviews on requested topics were disseminated to
decision-makers by developing policy briefs. Information provided in this format has been easy
to communicate to decision-makers based on our prior experience and are relatively less time

consuming to prepare. Below we highlight such outputs.

In July 2021, CORESIA collaborated with the Faculty of Tropical Medicine, Mahidol University to

write a policy brief on the possibility of reopening Thailand in 120 days, using model to predict

outbreaks resulting from new arrivals into the country. Key finding from this brief were shared to

and published in Bangkokbiznews. In the same month, policy brief on recommendations for

decision-makers in Thailand on COVID-19 vaccine procurement strategies in 2022 was published.

To aid safe reopening, a policy brief on optimal testing and guarantine measures was published

in September 2021 based on the preliminary results from the regional surveys and the impact
assessment study. In October 2021, final results from the regional surveys were used to publish

recommendation on how to maximising the use of CVC. Finally, to aid decision on Thailand’s

‘test & go’ scheme, further results from the impact assessment study using the case study

between Thailand and Singapore were published in November 2021. This was further aided with

a policy brief on top 10 countries that Thai people want to visit.

Page 21 of 107



3. Webinars, meetings, and conferences

CORESIA hosted several webinars as well as attended meetings and international conferences in
an effort to share findings from the ongoing studies to global decision-making and research

communities.

In April 2021, a webinar titled, ‘COVID Marathon — The First Finishing Line: Re-opening the Country

by Using Vaccine Passport?’ was organised where Thai speakers discussed the use and issues CVC

issues and the epidemiology of COVID-19 and the new normal. In August and September 2021,

CORESIA represented in the Vaccine Roundtable series was organised by the Access and Delivery
Partnership (ADP), which was led by the UNDP and HITAP. Lessons from several countries were
shared. The report of the roundtable discussion can be found here. MOPH and the Director-
General of the Department of Medical Science made a request to gather information on policy
and practice on the use of ATK to control COVID-19 from the CORESIA WG member countries. In
response, we held a webinar on 14 September 2021, where experience from Singapore on the
ATK policy were shared. In addition to NRCT, the webinar was supported by the MOPH, Thailand,
Health Systems Research Institute (HSRI), National Health Foundation (NHF), Access and Delivery
Partnership (ADP), and the SSHSPH NUS. The summary report of the webinar can be found here.
In October 2021, another webinar on ‘Lessons Learned from India on COVID-19 Response’ was
held as part of knowledge exchange effort. The webinar is available here. In December 2021, final
result from the regional surveys and the impact assessment study was disseminated through the
webinar, ‘Cross-border travel in the COVID-19 era: discussing evidence from Asia on policies for

safe re-opening’. The full webinar can be watched here. In the same month, ‘NOVID: a new

approach to pandemics’, another interesting webinar was held to introduce Thai stakeholders to

the NOVID contact tracing application and discuss its potential adoption in Thailand.

In May 2021, CORESIA members were invited to present findings at the Geneva Graduate Institute’s
event that was held during the 74th World Health Assembly, 'COVID-19 & Cross Border Health

Measures: Lessons Learned and Critical Questions for the Future of the International Health

Regulations'. Further, findings were shared at the 9™ annual HTAsiaLink conference. CORESIA is
also part of the“ASEAN Smart Mobile Certificate Working Group”, an initiative led by Institute of
Transformative Technologies and Policies for COVID19 Response and Recovery in Southeast Asia
(ITTP-COVID19). CORESIA members participated as speakers and moderator for the ITTP-COVID 19
webinar, including Forum Group Discussion on ASEAN Policies Recommendation, Establishing
Health Certificate For Travelling Within ASEAN Countries, Strengthening Health Systems Resilience

Towards Health Security. On 19" February 2022, we will be presenting our overall findings during
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the next webinar on, “Enabling High Standard Protocol Implementation for Cross Border Travelling

in Covid-19 Endemic Era”.

4. Interviews, blogs, and other engagements

To communicate our findings and raise awareness on the issue of CVCs, we engaged with national

and international media which included interviews with the Banckok Post, The Active by Thai PBS,

Quartz, Devex, Thailand Research Expo 2021. HITAP was invited to contribute as an interviewee
to a WHO study on “analysing relevant business models and policy frameworks to provide
guidance for the deployment and implementation of Digital Documentation for COVID19
Certificates (DDCC) and Software as a Medical Device (SaMD) in Low-and-Middle Income Countries
(LMICs)”. Additionally, we provided written comments to the WHO’s draft on “Digital

Documentation of COVID-19 Certificates: Test Results” - Technical specification and

implementation guidance.

Following the webinar, we wrote a blog on ‘COVID Marathon — The First Finishing Line: Re-opening

the Country by Using Vaccine Passport?’ to highlight key issues discussed during the event.

CORESIA also publicised a blog introducing a ‘Framework to Assess the Impact of COVID-19

Vaccination Certificates’ one of the key outputs from our initiative. In an effort to increase the

vaccination rate in both documented and undocumented migrant workers, an article was written
in collaboration with WG members which can be read here. Two articles detailing the Phuket
Sandbox program were published which are available here and here. The Thai survey results were

to the public through the blog, Perceptions of CVC in Thailand based on results from our survey.

Discussion and conclusion

The calls for both global and national multi-stakeholder collaboration constitute a central part
of COVID-19 pandemic guidance from the early parts of 2020 across diverse topic areas including
genomics, capacity building, antimicrobial resistance, and climate change, to name a few [6-10].
There is no doubt that the COVID-19 outbreaks have rapidly changed the way information sharing
takes place, which is further enabled by digital platforms and has kept a globalised world
connected for research and policy coordination as well as diplomatic negotiation [11]. This
infrastructure has been beneficial to achieving breakthroughs in viral surveillance and variant
identification, vaccine development research and production, among others [12]. However,
despite this access, there continues to be gaps in cooperation on many key issues, most
importantly, on COVID-19 vaccines, treatments and testing access and availability. With national
governments in charge of policy decision-making for their own populations, the inequities
between countries and regions have exacerbated, prolonging the pandemic and affecting
possibilities for recovery. Across the three years that the world has lived with the COVID-19 virus,
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it has been reaffirmed that individual country-level action pursuing self-interest is suboptimal and
likely to have negative consequences on others [13]. There is an urgent need for collective action
and coordination, championed by governance frameworks that will allow such multilateral, global

dialogue.

The limited availability of collaborative global architecture has been a significant challenge in
developing a uniform policy response to the pandemic. Bringing countries together to deliberate
on these subjects, in a manner than ensures trust and reciprocity, has required commitment and
championing. HITAP — having established strong connections with organisations and networks such
as HTAsiaLink, the Access and Delivery Partnership (ADP) of the United Nations Development
Program (UNDP) and the International Decision Support Initiative (iDSI) — has been involved in
technical assistance and capacity building for evidence-informed policymaking across Asia and
other LMICs for more than a decade. This background of continued engagement has helped tackle
many barriers in bringing together 9 diverse countries in the region and assisted with the formation
of CORESIA.

CORESIA, since its inception, has served as a vital tool in addressing key COVID-19 policy concerns
in Thailand and the broader Asian region. The dynamic nature of the virus has required consistent
recalibration of policy decisions in light of rapidly changing evidence on the clinical manifestations
of the virus, immunity, and vaccine-based protections as well as disease progression in different
populations. With the onset of Omicron in late 2021, there is continued uncertainty of the future
which has had a negative impact on how countries can recover their economies and societies or
reasonably predict the future [14-16]. This re-emphasises the importance of initiatives like CORESIA
that provide an avenue for regional discussion, planning and policy relevant research to help
immediate and long-term considerations. These policies — a few examples of which have been
related to cross-border movement of goods and people, testing strategies and quarantines as
well as vaccine equity — have had wide-ranging impacts on people, economic activities and
country or regional priorities. Therefore, policymakers have also had to communicate these
decisions and their rationale to their constituents. However, the struggles of policy dissemination
and communications with the public have been painfully clear across this crisis. With abounding
misinformation and a lack of solidarity and trust, the atmosphere signals the need for open
communication and information exchange with the public and stakeholders. After all, public
health measures require public support to be implemented. As the lead of CORESIA, HITAP has
closely worked with multi-sectoral group of stakeholders across the 10 countries in the region;
within Thailand this includes senior decision makers including the vice minister of public health

and director generals of several departments. HITAP is also fortunate to be part of the Thailand
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Ministry of Public Health, working alongside the Ministry of Health Intelligence Unit (MIU) and the
academic working group of the COVID-19 vaccine administration in the country, both of which are
central bodies of influence in research and implementation for pandemic efforts. As part of these
professional relationships, HITAP and CORESIA members have been able to share knowledge and
exchange information in the region, across multiple countries, learning from one another and
enriching available expertise. CORESIA has also been able to utilise the global networks of HITAP
to setup an Advisory Group of multi-disciplinary experts, including the WHO and leading academic

institutions to provide global guidance on COVID-19 policy responses.

As we go through the unpredictability of the next few years, CORESIA has charted out some
immediate steps to continue our research and strengthen regional cooperation. Through the

CORESIA website (www.vaxcert.info), we will continue to monitor and inform people of the entry

and exit requirements as well as travel policies, as they undergo regular updates in line with the
disease situation. This website has also received interest from the Thai Ministry of Public Health
as a means of linking the member economies of the Asia-Pacific Economic Cooperation (APEC),
which brings together 21 economies, as a potential platform to provide Asia Pacific travel-related
information in an effort to revive tourism. Thailand, as the host of APEC in 2022 will propose
establishing an online platform, “APEC Portal for Safe Passage”, building on the CORESIA website;
and this will be discussed during the Health Working Group’s (HWG) Senior Officials Meeting on
17 February 2022. The concept note for the website is available here. The website has also drawn
attention from users who have faced personal challenges in utilising their vaccine certificates and
has been an avenue to gather public information on these barriers in operationalising a regional
vaccine verification system. So far, we have seen a lack of global consensus on the issue leading
to its fragmented introduction in different parts of the world [17, 18]. Our learnings from CORESIA
also informs long-term future direction. Having worked on an array of COVID-19 vaccine related
issues throughout this research, there is potential to connect with more partners who have specific
expertise on select topics. An example is to expand the work on COVID-19 vaccine certificates
(CVCs) with more organisations interested in this aspect. There are on-going efforts to make a

uniform policy on CVCs across ASEAN, which CORESIA continues to be part of and contribute to.

This would provide an opportunity to pool in our findings on perceptions about these instruments,
role of vaccine hesitant and resistant communities who must be central to our vaccine efforts as
identify those working to establish the digital formats and operationalisation of these instruments,
and connect with them on aspects of ethics and equity. This will help improve the impact and
help gather resources towards these areas of research and keep our work active in this space. We
also expect that more policy related questions will arise given the continued reliance on vaccines

and possibly also be further enhanced in our response to the fast-evolving virus. The other
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important finding has been that much of the work on COVID-19 vaccines are transferrable to other
disease areas and priority topics. In highlighting the factors of global collaboration and solidarity
in vaccine access and other measures from this crisis, we are also setting a direction for the future
of infectious disease response and management, highlighting the role of ASEAN as a powerful
regional bloc [19]. In recognising these future threats and preparing for them, our work also
showcases the possibilities of cross-regional collaborations as well as smaller cross-country and
sectoral collaborations. One important example is that of One Health and the need for sustained
interactions between human and animal health as the expectations for more such spill over
infections grow and we combat the bigger issues of climate change and antimicrobial resistance.
HITAP has also recognised the importance of conducting research on infectious disease modelling
to understand and design suitable policies to respond to the COVID-19 pandemic. As a step
forward, HITAP is collaborating with the London School of Hygiene and Tropical Medicine (LSHTM),
co-supported by CORESIA, to calibrate its CovidM model for Thailand, build capacity for
conducting such research, and make the model available in a web-based application for

policymakers and technocrats to use to assess the impact of vaccination strategies on COVID-19.

These learnings would not have been possible without a supportive, committed funder who has
provided an opportunity for critical policy research to continue with flexibility at a very turbulent
time. We are confident of the value that CORESIA has generated to the policy discourse at this
hour of crisis and need, and hope that we can continue to inform steps for the future with robust

evidence, for the people of Thailand and the region.
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9. A195UY 1 AUNTZAY A4 (font Tahoma w119 10 WUU Regular)

Since the outbreak of COVID-19 pandemic, the global situation has become more hopeful after
the invention of COVID-19 vaccines. In 2021, the COVID-19 Vaccine Certificates (CVCs) were
introduced as a means to resume international travel and revitalise socioeconomic activities. This
study aims to understand and recommend how CVCs may be used effectively in order to help
restore economy without jeopardising public health as well as address any COVID-19 vaccines
related policy questions. Moreover, CORESIA disseminate findings to end-users including
policymakers, researchers, and the public to assure a better understanding of COVID-19 and CVCs
to society which will lead to further development in the future. In terms of methods, CORESIA
conducted meetings between working groups (WG) and advisory groups (AG) as well as
stakeholder meetings in Thailand to discuss CVCs related issues in Asia, including consulting on
research methods. The study also conducted a survey on the perception of public and relevant
institutions in nine Asian countries on CVCs. CORESIA developed an economic analysis of border
control policies between Thailand and Singapore to optimise COVID-19 testing and quarantine
policies between Thailand and Singapore for economic recovery. Additionally, CORESIA

conducted rapid reviews on policy questions related with COVID-19 and COVID-19 vaccines. Most
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importantly, CORESIA also disseminated the findings and knowledge of this study through the
project website, publishing policy briefs and publications, blogs, interviews and organising

webinars, conferences, etc.

As a result, CORESIA published a survey on the perceptions of public and institutions in nine Asian
countries on vaccination certificates. It also developed an impact assessment study, a bilateral
model between Thailand and Singapore that led to the ‘test and g¢o’ scheme, including its
abolition on 1°* May 2022. Moreover, CORESIA had done several rapid reviews on COVID-19 related
issues. Besides findings provided to policymakers, there is also a website that provides information
on COVID-19 measures around the world to the public. Additionally, several policy briefs, blogs,
journals were published under CORESIA as well as having interviews with international and

domestic media. CORESIA organised and attended webinars, meetings, conferences, etc.
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Impact of CORESIA on policymaking

The COVID-19 Vaccine Research and Decision-support Initiative (CORESIA) is a research platform

commissioned by the Thai government, which brings together 9 diverse countries from across Asia

to collaborate on critical policy issues surrounding COVID-19 vaccines and pandemic-response

related topics. CORESIA’s key objective is to produce and disseminate evidence in support of

decision-making and encourage regional dialogue and partnership. Having assisted with important

policy priorities such as ‘test and go’ schemes in Thailand, identified and examined vaccine

hesitancy, and raised the public awareness on COVID-19 vaccine certificates; CORESIA has proven

the value of regional discourse and discussion in pandemic recovery. Built on a strong multi-

disciplinary foundation of stakeholders, CORESIA showcases the need for more such initiatives

that can tackle timely policy subjects through engagement and deliberation, for key challenges

in the future.
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CORESIA published a survey study on the perceptions of public and institutions in nine Asian countries
on vaccination certificates. It also developed the impact assessment study: bilateral travel study
between Singapore and Thailand that led to the ‘test and ¢o’ scheme, including its abolition at a
later stage. Moreover, CORESIA disseminated its findings and knowledge to end-users (e.g.,
policymakers and general public) through several rapid reviews on COVID-19 related issues, including
a CORESIA website. Additionally, several policy briefs, blogs, and journals were published under
CORESIA as well as interview releases with international and domestic media. CORESIA conducted

and attended webinars, meetings, conferences, etc.
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Appendix 2: List of CORESIA members

Advisory group

1.

Y oo N o RN

—
(@)

11.

Prof. David Heymann (WHO Advisor, UK)

Dr. Derrick Heng (Group Director of Public Health at the Ministry of Health, Singapore)
Prof. George Gao (Director-general of China CDC)

Late Dr Go Tanaka (Japan International Cooperation Agency (JICA), Japan)

Dr. Kalaiarasu Peariasamy (Director of the Institute for Clinical Research, Malaysia)

Prof. Nguyen Thi Kim Tien (MoH, Vietnam), Dr. Renu Garg (WHO, Thailand)

Dr. Pushpa Wijesinghe (WHO SEARO)

Mr. Sihasak Phuangketkeow (Former Permanent Secretary, Thai Ministry of Foreign Affairs)

Prof. T. Sundararaman, (Global Coordinator, People’s Health Movement, India)

. Dr. Supachai Panitchpakdi (Former Director General of the World Trade Organization and

former Secretary General UNCTAD)
Dr. Suwit Wilbolpolprasert (Global Health Advisor to the Thai MOPH)

Working group

1.

Y 0o Ny RN

Dr. Anna Melissa Guerrero (Department of Health, Philippines)

Assoc. Prof. Asrul A. Shafie (Universiti Sains Malaysia)

Dr. Auliya A. Suwantika (Universitas Padjadjaran, Indonesia)

Prof. Gagandeep Kang (Christian Medical College, India)

Assoc. Prof. Hsu Li Yang (National University of Singapore)

Prof. Joeonghoon Ahn (Ewha Womans University, South Korea)

Dr. Mayfong Mayxay (University of Health Sciences, Lao PDR)

Assoc. Prof. Ryota Nakamura (Hitotsubashi University, Japan)

Dr. Yot Teerawattananon (Health Intervention and Technology Assessment Program,
Thailand)

Secretariat

1.

AN S

Ms. Aparna Ananthakrishnan ((Health Intervention and Technology Assessment Program,
Thailand)

Ms. Chayapat Rachatan (Health Intervention and Technology Assessment Program,
Thailand)

Prof. Clarence Tam (National University of Singapore)

Ms. Dian Faradiba (Health Intervention and Technology Assessment Program, Thailand)
Mr. Manit Sittimart (Health Intervention and Technology Assessment Program, Thailand)

Ms. Michiko Nagashima-Hayashi (National University of Singapore)
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Dr. Natasha Howard (National University of Singapore)
Dr. Parinda Wattanasri (Department of Disease Control, Thailand)
Mr. Sarin KC (Health Intervention and Technology Assessment Program, Thailand)
10. Ms. Saudamini Dabak (Health Intervention and Technology Assessment Program,
Thailand)
11. Assoc. Prof. Wanrudee Isaranuwatchai (Health Intervention and Technology Assessment

Program, Thailand)

Appendix 3: Full copy of the public survey questionnaire (English version)

Landing page

elcome to the public survey on vaccination certificates and related travel instruments

Throughout this survey we refer to vaccination/immunity passports/certificates or other similar

paper or electronic documents as “instruments” for simplicity.

The survey has 5 sections: (1) Participant Information; (2) Instrument Details; (3) COVID-19
Interventions and Policies; (4) Implementation of Travel Instruments; and (5) Concluding

Position.

Please allocate 10-15 minutes to complete the survey. The survey must be completed in one

sitting (you cannot save your answers and return later).

\We thank you for your time and willingness to participate in this online survey. If you have any

questions, please email aparna.a@hitap.net or sarin.k@hitap.net

Informed consent

This survey on COVID-19 vaccination certificates is part of a regional research study from the
COVID-19 vaccination policy research and decision-support initiative in Asia (CORESIA), led by
the Health Intervention and Technology Assessment Program (HITAP), Ministry of Public Health,
Thailand, and National University of Singapore (NUS), Singapore in partnership with members
from countries across Asia. CORESIA is being supported by the National Research Council of
Thailand (NRCT) and the Health Systems Research Institute (HSRI).
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Objectives of the Survey

As countries begin to vaccinate their populations, we would like to explore, how documents
showing proof of immunity or vaccination (for e.g.: vaccine passports, vaccination certificates,
immunity passports and other similar instruments) might be able to support countries in re-
starting their local, national, regional, and international activities. CORESIA is developing guiding
principles that countries may find useful as they plan to develop and implement such
instruments and draft related policies. As such, we are conducting this survey among the
general population (18 years and above) to gain insights into their perception on the potential

costs and benefits and acceptability of introducing such instruments

Sharing the Results/ Dissemination

The results of this survey will be used to support the preparation of a gsuidance document on
the development and implementation of vaccination certificates or related instruments, which
may prove critical to pandemic recovery, and will be shared with national and regional

stakeholders across Asia and beyond in an anonymised and aggregated form.

Providing Your Consent: | have read and acknowledged the details of the study, and | provide

my consent to participate in this survey.

o | consent

Section 1: Participant information

1. Contact form: You can choose to give us your details below (optional)

1.1 Name:

1.2 Organisation:

1.3 Email:

2. Country of nationality:

3. Is your country of nationality also your country of residence?
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Yes

No

If no, what is your country of residence?

How long have you been in your country of residence?
< 6 months

6 months -1 year

1-3 years

<3 years

Prefer not to say

Age

18-24 years
25-40 years
21-65 years
>65 years

Prefer not to say

Gender
Female
Male
Other

Prefer not to say

Educational level
No formal schooling
Primary school

High school/ Secondary school
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o Undergraduate (B.Sc/ B.A equivalent)

o Postgraduate (M.Sc/ MA/ M.Phil./Ph.D equivalent)
o Prefer not to say

o Other

9. Occupational sector (To represent the sector you work in/ sector of employment)
o Transport, Tourism and Hospitality

o Public Health and Healthcare

o External affairs and immigration

o Education

o Ethics, legal and social justice

o Information and technology

o Not employed (retired, homemaker, looking for a job)
o Other

10. Status of COVID-19 Vaccination

o | have not received any COVID-19 vaccine

o | have received my 1st dose

o | have received my 2nd or final dose

11. Please specify the name/s of the vaccine

o Pfizer/BioNTech

o Moderna

o AstraZeneca/Oxford

o Sinovac

o Sinopharm

o Gamalaya's Sputnik V
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o Johnson & Johnson's Janssen

o Other

o Not sure

12. What is the reason you might not be vaccinated?

0 Registered and awaiting my first dose

o |am not yet in the vaccine priority group in my country
o Vaccines not yet available in my country

o | am still thinking about getting vaccinated

o | was offered but want a different brand of vaccine

o I do notintend to get vaccinated

13. How often did you travel overseas in 2019 (year before COVID-19)?

14. Do you have any international travel plans this year (2021)?

15. Which country are you most likely to visit?

16. What is your travel purpose?
o Business/ employment
o Leisure

o Other requirements (personal, emergency care or such disruptions)

Section 2: Instrument details

Throughout this survey, we will refer to vaccination/immunity passports/certificates or other

similar paper or electronic documents as “instruments” for simplicity.

1. Please indicate whether you think such instruments should be used for employment
(resuming or starting new jobs that may not be possible to do remotely) on a scale
of 1-5.

o 1 indicates strongly disagree

o 2 indicates somewhat disagree
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3 indicates neutral
4 indicates somewhat agree

5 indicates strongly agree

Please indicate whether you think such instruments should be used for resuming in-

person education (schools and universities) on a scale of 1-5.
1 indicates strongly disagree

2 indicates somewhat disagree

3 indicates neutral

4 indicates somewhat agree

5 indicates strongly agree

Please indicate whether you think such instruments should be used for easing entry
into community events such as concerts, sports, religious or other mass gatherings

on a scale of 1-5.

1 indicates strongly disagree

2 indicates somewhat disagree
3 indicates neutral

4 indicates somewhat agree

5 indicates strongly agree

Please indicate whether you think such instruments should be used for easing

resumption of hospitality sector (restaurants, spas, etc.) on a scale of 1-5.
1 indicates strongly disagree

2 indicates somewhat disagree

3 indicates neutral

4 indicates somewhat agree

5 indicates strongly agree
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5. Please indicate whether you think such instruments should be used for easing
domestic travel on a scale of 1-5.

o 1 indicates strongly disagree

o 2 indicates somewhat disagree

o 3 indicates neutral

o 4 indicates somewhat agree

o 5 indicates strongly agree

6. Please indicate whether you think such instruments should be used for easing
international travel on a scale of 1-5.

o 1 indicates strongly disagree

o 2 indicates somewhat disagree

o 3 indicates neutral

o 4 indicates somewhat agree

o 5 indicates strongly agree

7. Please provide suggestions for other purposes where these instruments can be used, if

any:

Section 3: COVID-19 Interventions and Policies

1. Do you think COVID-19 has financially impacted your occupational sector (your sector
of employment/ work)?

o Yes

o No

o Not sure

o Iam not employed

2. How adversely has your occupational sector been affected on a scale of 1-57

o 1 asthe lowest and 5 as the highest
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The lowest

The highest

Do you think that vaccination certificates (or similar travel instruments) could help

provide financial benefit to your occupational sector?
Yes

No

Not sure

| am not employed

Do you think the current policy measures (e.g., mask wearing, social distancing, testing
and quarantine) should continue to apply to those travelling to your country using such

instruments (e.g. vaccination certificates, passports etc.)?
Yes
No (same as pre COVID-19)

Not sure

Which policy measures should continue to apply to those travelling to your country

using such instruments (eg. vaccination certificates, passports etc.)?
Please choose all that apply

Testing for infection on arrival or over the course of quarantine

Home quarantine for 7 to 14 days

Hotel or other institutional quarantine for 7 to 14 days

Social distancing

Mandatory mask wearing

Monitoring in-bound travellers (e.g., phone applications, phone check-in)

Other

In your opinion, for those travelling using such instruments, which combination of

COVID-19 testing and quarantine requirements would be most preferable?
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(0]

(o]

(0]

More quarantine and less or no testing
More testing and less or no quarantine

Not sure

Section 4: Implementation of Travel Instrument

1. Would you prefer an electronic or paper-based travel instrument?

o Yes, an electronic version is better than a paper-based document

o Yes, an electronic version in addition to a paper-based document (both formats are
required)

o No, a paper-based document is sufficient

o Not yet sure

2. What would you say is the ONE most concerning challenge in accepting the use of
these instruments?

o Public Health: such as increased risk of local infection because vaccination and testing
cannot provide full protection and new variants of the virus in other countries

o Ethics and Social Justice: limited and inequitable access to vaccines and digital
technologies to access insturments, benefits only to certain groups of the population
and not all

o Data Privacy: sharing, distributing, and use of personal information for reasons other than
health; private information leaks

o Implementation Infrastructure: increased resources and coordination required at all
levels of private and public sector

o Governance: requires negotiating bilateral and multilateral agreements with other
countries

o Other

3. Adopting such instruments (paper or electronic) requires sharing sensitive personal

information (e.g., vaccine history and pre-existing health conditions like diabetes or

others). Do you feel comfortable sharing such information with others?
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Yes

No

On a scale of 1 to 5, how much do you trust the governmental authorities of your
own country to protect your data privacy? Adopting such instruments (paper or
electronic) requires sharing sensitive personal information (e.g., vaccine history and pre-

existing health conditions like diabetes or others).
1 indicates strongly untrust

2 indicates little trust

3 indicates neutral

4 indicates trust

5 indicates strongly trust

On a scale of 1 to 5, how much do you trust private sector such as tourism,
hospitality and airline industry to protect your data privacy? 1 indicates no trust and 5
indicates full trust. Adopting such instruments (paper or electronic) requires sharing
sensitive personal information (e.¢., vaccine history and pre-existing health conditions

like diabetes or others).

1 indicates strongly untrust
2 indicates little trust

3 indicates neutral

4 indicates trus

5 indicates strongly trust

In your view, what percentage of population in your country should be vaccinated
before accepting travellers using such instruments such that benefits from such

instruments are widespread and not limited to certain groups?
Less than 20%
20-40%

40-60%

Page 57 of 107




o 60-80%
o 80-100%

o Not yet sure

Section 5: Concluding position

7. Considering all the factors (public health, economic situations, ethics and social justice,
privacy, and resource requirements), should these instruments (vaccination/immunity

passports/certificates) be adopted in your country?
o Yes
o No

o Not yet sure

8. Please provide a brief comment on your response, if any

Closing page

Thank you for taking the time to participate in this survey! Please kindly share this survey to

our friends, family, and colleagues. Every opinion counts.

Appendix 4: Manuscript 1 — “Who is opposed to COVID-19 vaccination certificates and why? A

multi-country observational study from Asia’

Tittle: Who is opposed to COVID-19 vaccination certificates and why? A multi-country

observational study from Asia

Sarin KC, MSc!, Dian Faradiba, MSc!, Manit Sittimart, MSc!*, Wanrudee Isaranuwatchai, PhD'?,
Aparna Ananthakrishnan, MSc?, Chayapat Rachatan, BA!, Saudamini Dabak, MA?!, Asrul Akmal
Shafie, PhD?, Anna Melissa Guerrero, MD?, Auliya Suwantika, PhD®, Gagandeep Kang, PhD?,
Jeonghoon Ahn, PhD’, Hsu Li Yang, PhD?, Mayfong Mayxay, PhD” 1% Parinda wattanasri, MD*?,

Ryota Nakamura, PhD'?, Tarun K George, MD'*, Yot Teerawattananon, PhD"®

" Health Intervention and Technology Assessment Program (HITAP), 6™ Floor, 6™ Building,
Department of Health, Ministry of Public Health, Tiwanon Road, Nonthaburi, 11000, Thailand.
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Introduction

The coronavirus or SARS-CoV-2 (COVID-19) pandemic has disrupted all aspects and sectors of
society [1]. The mass rollout of COVID-19 vaccines has reduced the strain on health systems by
reducing the severity of disease [20], thereby permitting economies to slowly recover through
progressive resumption of normal socioeconomic activities. The latter has been facilitated in
many countries by the issuance of government-backed COVID-19 vaccination certificates (CVCs),
which easily identify persons who are deemed to pose less threat to health systems, by virtue
of being vaccinated [2]. In addition to CVCs, immunity certificates which are a proof of immunity
from past COVID-19 infection or antibody tests are also being used for the same purpose [21].
Countries such as Israel, UK., Canada, and Thailand have been implementing CVCs nationally,
while the European Union (EU) and Africa Union (AU) are doing so at the regional level [22].
Despite the widespread use of CVCs and similar certificates, WHO has refrained from defining
scenarios under which they can be used, leaving it to the discretion of member states [23].
Therefore, CVCs are being pursued without global consensus or common policy. While there are
ongoing calls to harmonise initiatives and establish a regional CVCs for Asia [24, 25], such efforts

have not been realised.

It is apparent by now that COVID-19 cannot be eliminated, and therefore use of CVCs will
remain for the foreseeable future [26]. However, global or regional adoption of CVCs is plagued
by challenges such as mistrust in governments, implementation hurdles, and the lack of
common policy [21, 27, 28]. Further, vaccine inequity particularly in low-and middle-income
countries (LMICs) [29] and vaccine hesitancy may hinder vaccination and therefore, wider
adoption of CVCs. While it can be argued that achieving population level vaccine coverage
could render CVCs redundant, clinical uncertainties such as waning protection and continued
emergence of new variants [26] mean the need for proof of boosters or yearly vaccinations may
extend the use of CVCs. As countries continue to use CVCs to reopen their economies, it is
essential that such policies are informed by scientific evidence [5] and publicly accepted for it
to maximise benefits and minimise challenges. Hence, the question of who opposes the
adoption of CVCs (analogous to which groups are vaccine hesitant [30]) may have more policy
relevance. Existing studies exploring public perception of CVCs have found mixed opinions [31-
36]. However, the majority of these studies have been western-centric, and their findings may
not be generalisable to Asia given contextual differences such as vaccination rates, trust in
government, tolerance for and adherence to restrictive COVID-19 policies, dependency on
tourism among others [29, 37, 38]. A cross-sectional survey in China found widespread support

for CVCs, possibly linked to adherence to national policy, but factors associated with opposition
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to CVCs were not explored in detail [39]. Identifying groups in Asian societies who are opposed
to CVCs and understanding their reasons are necessary steps towards addressing public
concerns and harmonising an effective CVCs policy in the region. However, such formal studies

are currently lacking.

The COVID-19 Vaccination Policy Research and Decision-Support Initiative in Asia (CORESIA) is a
project commissioned by the Thai government in 2021 to understand and address COVID-19
vaccine-related policy questions in Asia, including on CVCs [22]. The CORESIA team comprises a
mix of government and research institutions from nine countries in Asia including India,
Indonesia, Japan, Laos, Malaysia, Philippines, Singapore, South Korea, and Thailand. The team is
advised by a group of global inter-disciplinary experts, policymakers, and WHO representatives
from the Asian region. To understand acceptability and implementation considerations for CVCs,
a regional public survey (n=12,547) was conducted in all nine countries while an institutional
(public and private organisations from health and non-health sectors) survey (n=795) was
conducted in India, Laos, Philippines, Singapore, and Thailand. The results from these surveys
have informed policymaking in countries such as Thailand [40, 41]. We present here the results
and analyses from the public survey to understand who and why do people in Asia oppose the
adoption of CVCs. We also discuss how these reasons may be addressed to improve wider
acceptance. The scope of this study is limited to CVCs alone and excludes immunity

certificates.

Method
Study design

An online self-administered cross-sectional survey was conducted from June to October 2021
across nine Asian countries including India, Indonesia, Japan, Laos, Malaysia, Philippines,
Singapore, South Korea, and Thailand. Constrained by COVID-19 pandemic control efforts,
organisations from other Asian countries were unable to participate in this initiative. The
questionnaire was developed in English by (i) reviewing literature on vaccination certificates [21,
27, 31] and (ii) consulting with CORESIA country members. The questionnaire was piloted with
representatives of Thai stakeholder institutions (including the Ministry of Finance, civil rights
groups, the tourism board, and immigration bureau among others) and among CORESIA
members to improve clarity and comprehensibility. The questionnaire was later translated into
Bahasa Indonesia, Malay, Japanese, Lao, Korean, and Thai for wider reach in the respective
countries. A total of 39 questions were included in the survey, only 11 of which are used in this

study. The complete survey questionnaire (English version) is available in Supplementary 1.
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Participants and recruitment

Members of the public aged 18 years and above from the nine countries in Asia were eligible

for participation in the survey. Approval was granted by the relevant ethics review boards in the
countries requiring it to conduct this study. Informed consent was obtained prior to participating
in the voluntary survey. Data were treated with strict confidentiality and only aggregated results

are reported.

The online survey was disseminated through the CORESIA website (www.vaxcert.com) and

member organisations’ network including emails, websites, and social media such as Twitter,
Facebook, LinkedIn. India, Japan, and South Korea fielded the surveys through private survey
agencies. Face-to-face interviews were conducted in Laos (only in Vientiane) and disseminated
widely via WhatsApp. Given the difference in approaches taken to field the survey across
countries, no sample size calculation was done but rather snowball sampling method was
employed to maximise the number of participants. The survey data can be considered to be

nationally representative for India, Japan, and South Korea.
Variables

The full questionnaire had five sections: (i) participant information; (i) purpose of CVCs; (iii)
COVID-19 interventions and policies; (iv) implementation of CVCs; and (iv) concluding position
on adoption of CVCs. Eleven questions from the survey are relevant to the stated objective of
understanding who and why people in Asia might oppose the adoption of CVCs (i.e.,
sociodemographic factors (3 questions), opposition to CVCs (1 question), COVID-19 vaccination
status (2 questions), travel plans in 2021 (1 question), continuing existing non-pharmaceutical
interventions (1 question), public trust in government (1 question), perceived financial benefits

from CVCs (1 question), purpose of CVCs (1 question)).
Opposition to CVCs

The dependent variable, opposition to CVCs was determined with this question: considering all
factors (public health, economic situations, ethics and social justice, privacy, and resource
requirements), should CVCs be adopted in their countries (yes, no, unsure). Responses were
transformed to binary outcomes (1 if response = no or unsure, and 0 if response = yes).
Responses of ‘unsure” were combined with ‘no’ as we assumed those unsure would be more

inclined to oppose CVCs.

Sociodemographic factors
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A previous study found that sociodemographic factors could be associated with public attitude
towards CVCs [33]. Hence the following variables were included in our analysis: gender (female,
male, other, prefer not to say); education (no formal schooling, primary school, secondary
school, undergraduate, postgraduate, other, prefer not to say); and the countries of the
respondents (list of nine countries in Asia) to account for differences in sample size. Following
the WHO recommendation, COVID-19 vaccines were prioritised based on age (elderly) and
occupation (healthcare workers) [42]. Hence, age and occupation, although potentially
important predictors of opposition to CVCs, were removed to avoid multicollinearity in the

model as they could explain one’s status of vaccination.

Responses of ‘prefer not to say’ were treated as missing data together with ‘no response’ for

all variables and removed from analyses.

COVID-19 vaccination status

Vaccination status 1: People who had not received a dose of any COVID-19 vaccine are likely to
oppose CVCs resulting from either a negative attitude towards the vaccines [33] or because they
are likely to be excluded from benefiting from the freedom of movement that CVCs offer [34].
Hence, the analyses included the variable, vaccination status 1 (1* dose, 2" or full dose, none,
prefer not to say). Responses were re-categorised to binary outcomes (vaccinated,
unvaccinated), where ‘vaccinated’ included both 1st and 2™ or full dose of vaccination and
‘unvaccinated’ included those who said “none”. We assumed those who had received their
first dose would have completed their full doses and their attitude towards CVCs would have

remained unchanged.

Vaccination status 2: Among the unvaccinated, we postulated that their reasons for remaining
unvaccinated may further explain their attitude towards CVCs because the views of those
waiting to be vaccinated may differ from those who are vaccine hesitant. To examine this
difference, we created a second variable, vaccination status 2, which included their reasons for
being unvaccinated in our analysis. This was done by keeping the vaccinated responses from
the variable, COVID-19 vaccination status 1, but replacing the unvaccinated responses with their
corresponding reasons for not getting vaccinated. Hence, this variable offered seven possible
responses: vaccinated; registered and awaiting 1% dose; still considering getting vaccinated; no
intention of getting vaccinated; vaccine not available in the country; not in priority group; and

want a different brand of vaccine.

Travel plans in 2021
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By including a variable on travel plans in 2021 (yes, no), we hypothesised that people who had
no travel plans in 2021 would be more likely to oppose CVCs as they are less likely to have
utility for and benefit from having it. Studies have found a correlation between a favourable
attitude towards CVCs and the desire to travel [28, 36].

Continuing existing non-pharmaceutical interventions (NPIs)

Both NPIs and CVCs have been viewed as restrictive policies that violate human rights [28];
hence, we hypothesised that people opposing existing NPIs such as social distancing, mask
wearing, testing, quarantine, are also more likely to oppose CVCs as they prohibit freedom of
movement for the unvaccinated. Therefore, we included the question whether existing NPIs

should continue in their own country (yes, no, prefer not to say).

Public trust in government

Public trust in government is associated with compliance to policies, especially during the
COVID-19 pandemic [43]. A higher level of trust is also associated with acceptance of CVCs [35].
Hence, the analysis included a variable measuring public trust in government proxied by this
guestion: how much do you trust the government to protect your data privacy (scale of 1 - 5,
where 1 indicated no trust and 5 indicated complete trust). Responses were re-categorised to
high (if response = 4 or 5), moderate (if response = 3), and low (if response = 1 or 2) levels of

trust.

Perceived financial benefits from CVCs

The perception of receiving personal benefits among the public has been identified as a
significant predictor of positive attitudes towards CVCs [39]. Hence, we postulated that those
perceiving no financial benefits from CVCs to their occupational sector would be more likely
oppose CVCs. This element was proxied using the question: do you think CVCs is likely to bring

financial benefits to your occupational sector (yes, no).
Purpose of CVCs

CVCs are being used for several purposes including employment, entry into events, travel, etc
[22]. Previous studies have found support for CVCs to ease foreign travel [28, 36] as well as for
maintaining safe work environments [33]. Hence, the scenarios under which CVCs are used (i.e.,
purpose of CVCs) may affect people’s attitudes towards them. We asked the participants to

indicate their preference (agree, neutral, disagree) in using CVCs for the following purposes: in-

person employment; in-person education; entry into community events such as concerts, sports
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etc., resuming hospitality sector such as restaurants, spas etc.; easing domestic travel; and

easing foreign travel.
Data analysis

Descriptive analysis was conducted to provide a general profile of the survey’s responders. All
variables were categorical and reported as absolute (numbers) and relative (percentage)

frequencies.

A multivariable logistic regression was performed to identify factors associated with opposition
to CVCs in Asia by reporting the odd ratios (ORs). Two separate regression models were
employed to explore this. In both models, the outcome variable was opposition to CVCs (yes,
no) and explanatory variables included those listed under variables section. The key distinction
between the two models was the choice of the variable, ‘COVID-19 status of vaccination’.
Model 1 used the variable, vaccination status 1 (vaccinated, unvaccinated) as one of the
explanatory variables. Model 2 used the variable, vaccination status 2 (vaccinated, registered
and awaiting 1°" dose, still considering getting vaccinated, no intention of getting vaccinated,
vaccine not available in the country, not in priority group, want a different brand of vaccine)
instead. Model 2 aimed to identify those among the unvaccinated group most likely to oppose
CVCs. Both models were run individually for all nine countries as well as for two groups of
countries who were regrouped into those with more than 1,000 responses (India, Philippines,
Thailand) and less than 1,000 responses (remaining six countries) to explore the effects of
varying sample size. The assumption that those who had received their 1* dose would have
completed their full course and their attitude towards CVCs would have remained unchanged
was tested through a sensitivity analysis by counting those who only received their 1*' dose as
unvaccinated for model 1. Regression diagnostic tests were conducted including
multicollinearity and homoscedasticity, and robust standard errors were used. Data from all
countries were combined and analysed using Stata (Release 16.0 Stata Corp, College Station,
TX, USA) with a statistically significant level (p<0.05).

Funding

This study was primarily funded by the Royal Thai government through the National Research
Council of Thailand (NRCT). Funds from the Japan Society for the Promotion of Science (JSPS),
and the Wellcome Trust Research Laboratory, Division of Gastrointestinal Sciences, Christian
Medical College (CMC), Vellore through its departmental Research Fund, were used to field the

surveys in Japan and India, respectively.

Results
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A total of 12,547 responses were received. There were 4,833 observations with one or more
missing answers (including those who responded with ‘prefer not to say’), leaving a total of
7,714 (61%) responses for the logistical regression analyses. Descriptive summary is provided in
Table 1.

Descriptive summary

Majority of survey respondents (87%) accepted the adoption of CVCs while 13% opposed it. The
majority of respondents were male (51%), had an undergraduate degree (57%), and were from
the Philippines (30%). The majority had had been vaccinated (89%), i.e., received either one or
full course of vaccination. Of the 11% who were unvaccinated, 5% had registered and were
waiting for their first dose, 2% were still considering getting vaccinated, 1% had no intention of
getting vaccinated, 2% were not yet in the vaccine priority group, 1% wanted a different brand
of vaccine and the remaining said vaccines were not yet available in their country. Only 27% of
the respondents said they had travel plans in 2021 and majority (50%) anticipated financial
benefits to their occupation sector from adopting CVCs. The majority (85%) wanted existing NPIs
to continue and 43% of respondents placed a high level of trust in their governments. Highest
agreement on the purpose of CVCs was seen for easing foreign travel (80%) and lowest for
resuming in-person employment (60%). Detailed descriptive of participants characteristics and

their responses to acceptance of CVCs are presented in Table 1. 2587
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Table 1. Characteristics of study population and their response to adoption of CVCs

Variables Regional Total, N Respond to adoption CVCs, N (%)
(%)
N = 7,714 (100) Yes, 6,717 (87) No, 997 (13)
Gender
Female 3,751 (49) 3,327 (89) 424 (11)
Male 3,923 (51) 3,355 (86) 568 (14)
Other 40 (1) 35 (88) 5(13)
Education
No formal schooling 8 (0) 8 (100) 0 (0)
High school or lower 819 (11) 660 (81) 159 (19)
Undergraduate 4,404 (57) 3,841 (87) 563 (13)
Postgraduate or higher 2,483 (32) 2,208 (89) 275 (11)
Country
India 2,002 (26) 1627 (81) 375 (19)
Indonesia 396 (5) 349 (88) 47 (12)
Japan 628 (8) 500 (80) 128 (20)
Laos 199 (3) 188 (94) 11 (6)
Malaysia 181 (2) 168 (93) 13 (7)
Philippines 2,291 (30) 2,072 (90) 219 (10)
Singapore 163 (2) 150 (92) 13 (8)
South Korea 520 (7) 436 (84) 84 (16)
Thailand 1,334 (17) 1227 (2) 107 (8)
Vaccination status 1
Vaccinated 6,833 (89) 6,059 (89) 774 (11)
Unvaccinated 881 (11) 658 (75) 223 (25)
Vaccination status 2
Vaccinated 6,833 (89) 6,059 (89) 774 (11)
Awaiting my first dose 414 (5) 348 (84) 66 (16)
Considering 148 (2) 86 (58) 62 (42)
No intention 66 (1) 25 (38) 41 (62)
Not available in my
country 29 (0) 20 (69) 9 (31)
Not in priority eroup 136 (2) 111 (82) 25(18)
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Want a different brand 88 (1) 68 (77) 20 (23)
Travel plans in 2021

Yes 2,085 (27) 1,898 (91) 187 (9)
No 5,629 (73) 4,819 (86) 810 (14)
Financial benefit from

CVGCs

Yes 3,853 (50) 3,607 (94) 246 (6)
No 3407 (44) 2,708 (79) 699 (21)
Unemployed 454 (6) 402 (89) 52 (11)
Continue NPIs

Yes 6,565 (85) 5,896 (90) 669 (10)
No 1,149 (15) 821 (71) 328(29)
Public trust in

government

Low level of trust 1,970 (26) 1,643 (83) 327 (17)
Moderate level of trust 2,455 (32) 2,107 (86) 348 (14)
High level of trust 3,289 (43) 2,967 (90) 322 (10)
CVCs for employment

Agree 4,610 (60) 4,236 (92) 374 (8)
Disagree 1,505 (20) 1,213 (81) 292 (19)
Neutral 1,599 (21) 1,268 (79) 331 (21)
CVCs for education

Agree 5,364 (70) 4,950 (92) 414 (8)
Disagree 938 (12) 664 (71) 274 (29)
Neutral 1,412 (18) 1,103 (78) 309 (22)
CVCs for events

Agree 5,661 (73) 5,200 (92) 461 (8)
Disagree 791(10) 537 (68) 254 (32)
Neutral 1,262 (16) 980 (78) 282 (22)
CVCs for hospitality

Agree 5,666 (73) 5,207 (92) 459 (8)
Disagree 709 (9) 464 (65) 245 (35)
Neutral 1,339 (17) 1,046 (78) 293 (22)
CVCs for domestic travel
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Agree 5,753 (75) 5,275 (92) 478 (8)

Disagree 733 (10) 478 (65) 255 (35)
Neutral 1,228 (16) 964 (79) 264 (21)
CVCs for international

travel

Agree 6,159 (80) 5,605 (91) 554 (9)
Disagree 566 (7) 364 (64) 202 (36)
Neutral 989 (13) 748 (76) 241 (24)

Note: Column 2 provides a breakdown of total responses for all variables and their sub-
categories, (%) are additive at column level. Columns 3, 4, & 5 provide response to the
questions of whether respondents would adopt CVCs (Yes, No, and No response) and

breakdown is given by individual variable, (%) is additive at row level.

Factors associated with opposition of CVCs

In this section, we report findings on factors associated with opposition to CVCs from the two

separate logistical regression models.

Model 1 (vaccination status excluding the reasons for being unvaccinated)

Unvaccinated people compared to those vaccinated were two times more likely to oppose
CVCs (OR: 2.01, 95% Cl 1.65 - 2.46). Compared to people who placed high levels of trust in their
governments, those who placed low, and moderate levels of trust were more likely to oppose
CVCs with ORs of (1.25, 95% Cl: 1.02 - 2.52) and (1.21, 95% ClI: 1.00 - 1.45) respectively. People
without travel plans in 2021 compared to those with travel plans were more likely to oppose
CVCs (OR: 1.58, 95% Cl: 1.31 - 1.90). People who did not want existing NPIs to continue
compared to those who did were almost three times more likely to oppose CVCs (OR: 2.97,
95% Cl: 2.51 - 3.53). Compared to people who perceived CVCs to bring financial benefits to their
occupational sector, those who did not perceive any benefits were twice as likely to oppose
CVCs (OR: 2.35, 95% Cl: 1.98 - 2.78). Compared to those who agreed using CVCs for
employment, events, hospitality, and domestic travel purposes, those who disagreed for the
same purposes were more likely to oppose CVCs. Interestingly, results on opposition to CVCs for
foreign travel was not statistically significant. Full results are reported in Table 2. Sensitivity
analysis conducted by counting those who only received 1% dose as unvaccinated did not

change the results as provided in supplementary 2. 262
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Table 2. Odds ratios, 95% confidence intervals, and p-values for responding “no”

regarding adoption of CVCs from Model 1

Variables Multiple logistic regression (Odds Ratio: OR)
OR for those who 95% P-value
opposed the use of Confidence
vaccination certificate Interval
(compared to those who | (Cl)
accepted the use of
vaccination certificate)

Vaccination status (Ref: Vaccinated)

Unvaccinated 2.01 1.65-2.46 | 0.000

Trust in government (Ref: High trust)

Low level of trust 1.25 1.02-252 |0.031

Moderate level of trust 1.21 1.00 - 1.45 | 0.048

Travel plan in 2021 (Ref: Have travel plan)

Do not have travel plan 1.58 1.31-190 | 0.000

Continue NPIs (Ref: continue NPIs)

Do not continue NPIs 2.97 2.51-353 ]0.000

Financial benefit (Ref: anticipate financial benefit)

Do not anticipate financial benefit 2.35 1.98-2.78 | 0.000

Unemployed 1.40 0.99-198 |0.058

CVCs for employment (Ref: Agree)

Disagree 1.48 1.16 - 1.88 | 0.002

Neutral 1.47 1.19-182 0.000

CVCs for education (Ref: Agree)

Disagree 1.45 1.10 - 1.89 0.007

Neutral 1.49 1.20 - 1.84 0.000

CVCs for events (Ref: Agree)

Disagree 1.62 1.23-2.14 |0.001

Neutral 1.50 1.19-190 | 0.001

CVCs for hospitality (Ref: Agree)

Disagree 1.50 1.12-2.01 | 0.007

Neutral 1.17 0.93-1.47 0.177

CVCs for domestic travel (Ref: Agree)

Disagree 1.48 1.12-195 | 0.005
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Neutral 1.08 0.85-137 |0.542
CVCs for international travel (Ref: Agree)

Disagree 1.30 0.96-176 |0.088
Neutral 1.14 0.89-1.46 |0.298
Gender (Ref: Male)

Female 1.07 091-126 |0.401
Other 0.92 0.29-193 |0.890
Education (Ref: High school or lower)

No formal schooling 1.00

Undergraduate 0.71 0.57-0.90 | 0.004
Postgraduate or higher 0.63 0.49 -0.82 | 0.000
Country (Ref: India)

Indonesia 0.51 0.35-0.75 0.001
Japan 0.61 0.46 - 0.82 | 0.001
Laos 0.37 0.20 - 0.71 0.003
Malaysia 0.48 0.26 - 0.87 | 0.016
Philippines 0.47 0.38 - 0.59 | 0.000
Singapore 0.39 0.22-0.68 | 0.001
South Korea 0.97 0.74-128 |0.838
Thailand 0.33 0.24 - 0.44 | 0.000

Model 2 (vaccination status including reasons for being unvaccinated)

Compared to those vaccinated, people who had no intention of getting vaccinated and those
who were still considering getting vaccinated were more likely to oppose CVCs with ORs of
(4.25,95% Cl: 2.24 - 8.08) and (3.16, 95% Cl: 2.19 - 4.55) respectively. Similarly, those who had
registered and waiting for their 1% dose (OR: 1.49, 95% ClI: 1.10 - 2.02) and those wanting a
different brand of vaccines (OR: 1.96, 95% Cl: 1.10 - 3.51) were more likely to oppose CVCs
compared to those already vaccinated. The ORs for those who said vaccines were not available
in their country or were not in priority group were not statistically significant. The ORs of all
other variables (same as in model 1) were comparable to findings in model 1 as reported in
Table 3.

Findings from both models were largely consistent when analysed separately for countries with

sample >1,000 (total n=5,624). However, ORs of opposition to CVCs in relation to low level of
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trust in government and disagreement on different purposes of CVCs were no longer statistically
significant. For countries with a sample <1,000 (total n=2081), vaccination status no longer
explained opposition to CVCs except for those who said they were still considering getting
vaccinated. Low level of government trust explained opposition to CVCs while travel plans in
2021 did not. Country-level results were most consistent to the main results for the Philippines
only while other countries yielded mixed results. Summary results are available in
Supplementary 2.
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Table 3. Odds ratios, 95% confidence intervals, and p-values for responding “no”

regarding adoption of CVCs from Model 2

Variables Multiple logistic regression (Odds Ratio: OR)
OR for those who opposed 95% P-value
the use of vaccination Confidence
certificate (compared to Interval
those who accepted the use | (Cl)
of vaccination certificate)
Vaccination status (Ref: Vaccinated)
Registered and awaiting 1°' dose 1.49 1.10-2.02 |0.011
Still considering getting vaccinated 3.16 2.19-4.55 | 0.000
No intention of getting vaccinated 4.25 2.24 - 8.08 | 0.000
Vaccine not available in the country 1.77 0.58-536 |0.314
Not in priority group 1.55 095-252 | 0.077
Want a different brand of vaccine 1.96 1.10-3.51 |0.023
Trust in government (Ref: High trust)
Low trust 1.24 1.01-1.51 0.039
Moderate trust 1.21 1.01-146 |0.044
Travel plans in 2021 (Ref: Have travel plan)
Do not have travel plan 1.57 1.31-1.89 | 0.000
Continue NPIs (Ref: continue NPIs)
Do not continue NPIs 2.95 2.48 - 350 | 0.000
Financial benefit (Ref: anticipate financial benefit)
Do not anticipate financial benefit 2.33 1.96 -2.76 | 0.000
Unemployed 1.42 1.01-2.00 |0.046
CVCs for employment (Ref: Agree)
Disagree 1.48 1.16 - 1.89 | 0.002
Neutral 1.47 1.19-1.82 | 0.000
CVCs for education (Ref: Agree)
Disagree 1.44 1.10-1.89 | 0.009
Neutral 1.49 1.20 - 1.84 0.000
CVCs for events (Ref: Agree)
Disagree 1.62 1.22-2.14 | 0.001
Neutral 1.50 1.19-190 |0.001
CVCs for hospitality (Ref: Agree)
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Disagree 1.49 1.11 - 2.01 0.008
Neutral 1.18 093-1.48 |0.167
CVCs for domestic travel (Ref: Agree)
Disagree 1.46 1.10-1.92 | 0.008
Neutral 1.07 0.84-136 | 0594
CVCs for international travel (Ref: Agree)
Disagree 1.25 092-1.70 |0.153
Neutral 1.13 0.88-1.45 |0.328
Gender (Ref: Male)
Female 1.08 0.92-1.27 |0.361
Other 0.95 0.30-299 |0.931
Education (Ref: High school or lower)
No formal schooling 1.00
Undergraduate 0.71 0.56 - 0.89 | 0.003
Postgraduate or higher 0.63 0.49-0.82 | 0.000
Country (Ref: India)
Indonesia 0.50 0.34 - 0.74 | 0.000
Japan 0.62 0.46 - 0.83 | 0.002
Laos 0.37 0.19-0.70 | 0.003
Malaysia 0.47 0.26 - 0.87 | 0.016
Philippines 0.48 0.38 -0.60 | 0.000
Singapore 0.38 0.22 - 0.68 | 0.001
South Korea 0.96 0.72-127 | 0.757
Thailand 0.35 0.26 - 0.47 | 0.000
Discussion

Our study examined factors associated with opposition to CVCs among the public in 9 Asian

countries using primary data collected through a regional online survey.

Vaccination status, vaccine hesitancy, and inequitable access to vaccines

Our findings suggests that status of vaccination (being unvaccinated) is a strong predictor of

people’s negative attitude towards CVCs. This finding is consistent with previous evidence from
Switzerland [33] and the US [34] but was not observed in ta study from China [39]. To further

understand this phenomenon, we modelled people’s reasons for remaining unvaccinated

against those vaccinated. We found vaccine resistant (those with no intention of getting
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vaccinated) and hesitant groups (those still considering getting vaccinated) were significantly
more likely to oppose CVCs as compared to those already vaccinated. These nuanced findings,
while intuitive, have not yet been reported in the literature. A study in the UK, when only
looking at those unsure about getting vaccinated, found that the introduction of CVCs to lower
their intentions [31]. While their study explored this relationship in reverse and cannot be
inferred directly, it highlights people’s attitude toward CVCs when they are concerned about
the vaccines being provided. Mistrust and low levels of confidence in COVID-19 vaccines which
have contributed to vaccine hesitancy [30, 44], may have translated into views on CVCs.
Prevalence of COVID-19 vaccine hesitancy in LMICs in Asia albeit low relative to other regions
[45], still poses a threat to establishing herd immunity and preventing future evolution of the
virus. Policymakers in the region could use this evidence to prioritise addressing COVID-19
vaccine hesitancy and resistance if CVCs are to be widely accepted by the public. Governments
may consider communicating the ‘personal benefits’ of getting vaccinated in comparison to
‘collective benefits” to the strongly hesitant groups; this has been found to reduce vaccine
hesitancy to a greater extent during this pandemic [45-47]. Avoiding hospitalisation or long-
COVID could be examples of such personal benefits. Further, countries are adopting ‘risk-based’
border measures where health system capacity is a key determining factor [40]. It is in the
interest of public to reduce burden on health systems by getting vaccinated such that (i) cross-
border socioeconomic activities can return and (i) they are able to receive medical treatment,
COVID-19 or otherwise. Vaccine mandate and mandatory CVCs, although highly debated topics,
have shown to increase vaccine uptake in Europe [48, 49]. Policymakers could explore using
CVCs as additional policy tool to address vaccine hesitancy. However, we urge understanding
the reasons for vaccine hesitancy prior to implementing such policies as unspoken hesitancy
left unaddressed may only exacerbate the issue [50]. Further, enforcement of mandatory

COVID-19 policies have been found to crowd out voluntary support [51].

Given the relationship between vaccination status and acceptance of CVCs established through
this study, future research could explore whether addressing vaccine hesitancy and resistance
increases the acceptance of CVCs and vice versa. Insights from such studies could provide
implications for safer and more open borders. They could further highlight how incentives, such
as freedom of movement provided by CVCs, may be used to address vaccine hesitancy across

other disease areas.

Further, our study highlights the significance of improving access to vaccines for wider adoption
of CVCs which has not been previously reported. Those who are unvaccinated due to lack of

access will naturally be excluded from reaping the freedom awarded by holding CVCs. This
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absence (or delay) in utility of CVCs may explain this negative attitude towards CVCs. Vaccine
access and equity remain central to wider adoption of CVCs, hence, increasing access may help
overturn opposition. While the findings are regional, the issue of CVCs is a global one with
multisectoral implications. It is in the interest of global and regional leaders to therefore
prioritse vaccine distribution to the Global South which is expected to yield high returns in
advancing global immunisation coverage [45] which could translate into higher economic growth

for all countries through safer and open borders [38].

In addition to CVCs, policymakers could explore using immunity certificates to accelerate
resumption of socioeconomic activities. Such complementary certificates could cater for those
opposing CVCs, especially among vaccine hesitant groups and enhance equity for those without
access to vaccines. However, public support for immunity certificates have been mixed [35, 52,
53] due to concerns such as deliberate exposure to infection, uncertainty surrounding immune
protection against new variants, implementation cost, accuracy and validity of serological

testing, among others [36, 54]. A separate study on this could be beneficial.

Financial gains, travel plans, and purpose of CVCs

With little surprise, we found people with no expectation of financial gains to their occupational
sector (and therefore to themselves) through adoption of CVCs were significantly more likely to
oppose them. This phenomenon of ‘personal benefits was also observed in the study
conducted in China [39]. This belief may be explained by the respondents’ occupational
sectors. For example, those in agriculture, IT, or unemployed may not be direct beneficiaries of
CVCs compared to those in industry, trade and services, and therefore, more likely to oppose
CVCs. However, CVCs can provide indirect financial benefits through multiplier effect from
across sectors and countries [38] and non-financial personal benefits by allowing social activities
to resume and improve mental and physical well-being [55]. Communicating these wider
personal benefits (which have proven effective in addressing vaccine hesitancy) of CVCs may

improve acceptance.

In line with our hypothesis, we found people with no plans for travel in 2021 were also
significantly more likely to oppose CVCs in our study. This may be explained by the absence of
direct personal benefits from CVCs, especially if respondents see easing travel as the only
purpose of CVCs. Considering this evidence, it may be premature to suggest that CVCs
exacerbates equity in relation to travel. If strong opposition to CVCs is being led by groups who
have no need or intention to travel, arguments can be made that such actions are prohibiting

freedom of movement for those who have needs to and intend to travel using CVCs. However,
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equity effects of CVCs on those with no travel plans have not been examined before and
warrants further research. While our finding is intuitive, acceptance of CVCs and plans for future
travel may be correlated with the purpose of travel, for example, medical, tourism, business,
etc., which our study did not examine due to limited sample size. Future studies could explore
this.

Our study also explored how opposition to CVCs was related to people’s disagreement on
different purposes of CVCs. Consistent with previous studies [28, 36], we found people who
disagreed with using CVCs for employment, education, events, hospitality, and domestic travel
purposes, were more likely to oppose CVCs. While the same could not be said for foreign
travel. Foreign travel may have been considered as non-essential and optional, therefore
purposing CVCs for such would not impact daily lives. However, employment, education,
events, hospitality, and domestic travel are tied to domestic socioeconomic activities which can
have profound impact on people’s lives [55]. Hence, requiring CVCs to participate in these
activities may be seen as discriminatory and an infringement on their rights. Reducing opposition
to CVCs may require governments to balance economic recovery (by relaxing international
borders for those holding CVCs) and safeguard public health (by leveraging existing NPIs) without

mandating CVCs for such scenarios.
Public trust and compliance to public policies

Our findings that people with low public trust in government are associated with significant
opposition to CVCs aligns with previous research [35]. We also found people who oppose
continuation of existing NPIs are highly likely to oppose CVCs, partly confirming previous findings
[28]. Government’s response to COVID-19 pandemic and governance traits such as
‘accountable’, ‘honest’, and ‘transparent’ have been found to be fundamental to winning
public trust [56]. Further, public trust has played a crucial role in public compliance to public
health policies such as adherence to existing NPIs [43] and in addressing vaccine hesitancy [44].
Given such findings, sovernments should solidify public trust by responding to the pandemic
with integrated policies. These should be underpinned by economic subsidies (this could
address concerns from those anticipating no financial gains from CVCs) and public health

measures [56], before opening borders and widely encouraging or mandating use of CVCs.

There are limitations to our study. Our sample is not nationally representative for several
countries and therefore, may not represent the overall view of the region. Online surveys mean
responses may be concentrated in groups with greater access to computers, mobiles devices,

and the internet. Such respondents are likely to be from urban areas, vaccinated, and have
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more access to credible information about COVID-19 vaccines which could be a source of bias
in the study. However, this speculation cannot be established without controlling for such
geographical and vaccine knowledge related factors in our model. Unlike other studies [33, 34]
sociodemographic factors did not explain people’s attitude towards CVCs in our study. Pooling
data from several countries without controlling for country differences in sociodemographic may
have contributed to this. Our results may be biased towards views from just three countries
(India, Philippines, and Thailand) accounting for 73% of the responses used in the analyses. At
the country-level, only the results from Philippines (accounting for 30% of the sample)
remained largely consistent with the overall results. This could indicate majority of the results
are driven by a single country. However, pooling data from other countries provides a regional
perspective and further helped explain associations between opposition to CVCs and vaccines
access, travel plans, and purpose of CVCs which the Philippines data alone did not provide. We
assumed those unsure about the adoption of CVCs would be inclined to oppose CVCs and
therefore combined the two responses (no and unsure). Our definition of CVCs was limited to
proof of COVID-19 vaccination and did not include immunity certificates. Inclusion of the latter
may have further increased the acceptance of CVCs, especially considering the presence of
vaccine related opposition observed in our study. We assumed that people who received their
first dose would inevitably complete their full course and keep their views on CVCs unchanged.
We assumed those unsure about adopting CVCs are likely to oppose CVCs based on inference
from the UK study [31] which may not be true. Similar assumptions (‘unsure’ responses were
treated as ‘no’) were made for travel plans and expectation of financial benefits. All these
assumptions have no strong theoretical or strong evidence base and may not hold true.
Collinearity test resulted a mean variance inflation factor (VIF) of 1.31 suggesting low
multicollinearity in our model. However, it is likely that vaccination status may be correlated
with public trust, travel plans, and preference to continue NPIs which could bias our results.
Finally, the low Pseudo R? (0.197 for model 1 and 0.200 for model 2) highlights there may be
multiple factors such as age, occupation, neoliberal views, personal concerns and perceived
virus severity, fairness, nationalism, process of attaining CVCs and their formats (paper or
electronic), among others [39, 53], associated with public attitude towards CVCs that are not

captured in our work.
Conclusion

The need for and acceptance of CVCs is growing globally with increasing rate of vaccination and
an ever-evolving COVID-19 virus. Our study has identified six groups of people as potential

opposers of CVCs: (i) those unvaccinated, especially those who are hesitant and have no access
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to COVID-19 vaccines, (ii) those who do not want existing NPIs to continue, (iii) those who have

low level of trust in governments, (iv) those with no travel plans, (v) those who expect no

personal financial gains, and (vi) those who disagree with using CVCs for domestic

socioeconomic activities such as employment, education, events, hospitality, and domestic

travel. Addressing concerns of these groups can be an important step towards formulating a

uniform policy and wider use of CVCs in Asia. 1963
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Policy Brief 113 — Top 10 Countries Travel Destination

Policy Brief

dov Top 10 Us:lnAn
PB aulngHa1va AudenU
AoVLOSYUAILIAUNMVDENVISUIV?

E—— W

(o] uamiaﬂumuﬁu‘lwamn-ummoaau‘laumv 1 mﬂ'!s'ﬁﬂNn'mwmwawmu'\mnmﬁusaommn’mm’i‘n’in onilolusinom
#in sznelait Aulngpsnnuehidaumnaounisaiszunauestain-1g #iu mm:.m finsdausanauiasnisuazayQAi
U wgznInadssineld wudn ﬂu‘lﬂnﬂﬂ-\mﬁuma‘mﬂaaLﬁmﬁds,mﬁmQumnﬁqn savavunlAl iMvELA anigaiudng uaz
Uszmadu q auansnedmuene

(o] mnﬂﬁm:mahgwﬁmﬂi‘uuﬂa niuIsEmAMATNERNT UG AU IR TATUR IR ARBATUINATNITAN 1 Tunsdn

o
BAtag! 3Aduddiru Jaudditnus:inAtRaala y
wdgu /) @ @
INHELG /) “ & € & &
ansg 9 9 9 © @ @
u & &
Sonau* 9 9 9 9 @
&oAlUs & ] @ @ ) @
asawasuaud ) & (/) & & )
AuwWs? @ o @
viaide 9 @ 0 0 Q @
taindu @ @ 9 & @ @
ppalasidy £ & (/) &3 & &
1wasul & & ) )

* 'lun?fﬁw'qLﬁummmn'maumﬂdﬂum.mnuuu uﬂ"ﬁu‘lﬁﬁmﬁiuﬁﬂa‘:mﬁﬁ"uuau%'u'lﬁﬁ'nﬂ?:mﬁ anasusadinlsanals Raudllfang
Tunsandufinga il Tisansrasaufissmaanemneinase
* Wuuff 22 w41 Sinovac, Sinophorm LAY Covain qnsau‘}‘u’lﬁauﬁﬁmaﬁummm‘ﬁﬁﬂe"mﬂﬁunqu‘lﬁ

O Inssmsus:iunaluladna:ulouisdiugvniw « UA 8 aUuR 113 « idouwnASNIEU 2664 !__‘_ _A_E

Page 104 of 107



Fudusutumising(3u): 0-10 Su

uasmsuazienaisussnaunsidunto

uanosdngunsiasafiu,paumsnsiorifialasodsosthua:thosisnausufaavuaonsiduniomniio fnansialuuin davurfndagogn 10 3u

FwsudutumsAnda(3u) 0 3u

LIasMISUazAEISUS:NaUMSIEUNIY

« UnsiuAldsumsayUtngnaoy (SafeTravel Pass KED Air Travel Pass) *Uudvucisufl 14 SuzAu 2564 AUTNBaNSOLEUMIONADATUSIE
Tooludaorinds

* aon=t0surhulaUWalRBU TraceTogether

« wamsasoomBala30-19 Adwaluau Baldwhsumsassamelu 72 luoriousanidune IdsuIaBundov:dovtanowamsnsdoiiala3a-19
mﬁuan'iauaamﬁumolﬂunm 48 th'[ua

* nsanuuuLACVIBLALW Nus:UUBIA dmetu 3 Suripufv:GuMofivauAluS

FwduFulumsing(3u): 0 5u
mnsmsuazanasusnaumstdunia

MnuaaKANTILUMSIGUIABY a:IGsumssniiusINMmsasorIBalaia-19 Aulimomsalawasuaudiulds:-yswdausnaflduousu
Hangumsidsuintuaehoudta

Funudutumisanda(3u): 3-14 5u

WINSMsUAzIBNAISUSNBUMSIAUNTY

+ Juusaouwniransialala-19 filuau sanlifiu 72 dluersufufidumonBo (mundonnu/Wgona)

« lonanssusaomsdoiabulalio-19

« doud3ufi 19 qaau w.A. 2564 WEUNTY (regular visit) AldsumsiosaBunsuauisadiuwsidiemsindu 7 5u ua: 14 Sumndoluld
sumsdodntunsy . ; . X

+ Ha0s39 Rapid test Alluauidaidumotntio uaHaas»e PCR Mluautusuf 6 WadugomsAnAuldtusun 7)

« IanansdugumsoavlsausulsousufifruodHsuRndg

SwsusuumsAnd(3u): 14 5u

uasMsiaziaNasus:NaumMsLaunIo I y

= fsanuuuLacudaaIRDA Isarhunauwalndu MySejahtera aan “misfuvaaynnanndaidu” (HS0) wwudsnaludolusiwagid
MySejahtera rhuuuus: 1Duouaenniunasas:eanindd 14 Ju

+ twfusaonan1sasaolA5a-19 uuu PCR Alkailiuau uaDiguaomsassodaoiuifiu 3 5u (72 dluo) faumisifunto HINTUDHaNISnaaaU
PCR Ia30-19 doavldduayanctfdumold

« pgwlshaw Hldsumsnsdodala3auuy PCR Waldumouniiv uaso:davsuRauaur tdielumsossodeaua

FusuSUUMSANGI(SU): 14+7 Su

uasmsuazenaisus:naumsiaunty

* fliunvdiaouanoramsasaotialn3a-19 Alluaumetu 3 uriaumstaumo

« Qidumvo:dootdTnsdwrilofiousoauhgs:uumsfindaiiowhusanmdaiéasurEariouduindon 1 amufisaniaumo JAtTaUsnATEKSUD:Aa0
SamfnaHsuing ('isousuﬁm‘aHSaamuﬁﬁnfbuuunﬁuﬁwﬁﬁﬁwuaodbnao} AoUEUMOTUTaHSU

+ ALBUN:GookuNSOsY PCR Aldsunuaduayumnsguandoiurisumsrndoitiusuay

Fsudutumishnd(3u): l‘Iaﬁ'lHunlumlei‘umauund‘lomﬂmuudacsg

UasmIsua:enaIsus:naumMsIaunTy

+ lonansiusoomsdnIAtulAS0-19 (@UURLY/@unSiannsalng) y

+ KINTUAWNSOUAOVHANTILIUMSTOIABUIG 2-lifindnUURNIGSUIABUASUAIU ta:R:daoUjUamuLnasmsuaodngalllasusatu

+ nsanionans Australia Travel Declaration aghotioe 72 Goluvriaudanidunio

+ Waas30 PCR filluau s::panliifiu 3 Sufaufdu ) .

+ doudufi 1 waSmeu wA. 2564 1Dudulu envddawasunlasiumsindaHSulidumoiiasuiaBunsy wu MsindRtukSaluD
msAndaGumouio

SwsusutumsAnda(3u): 0 3u
uasmsua:ionaisus:naumsiaunto

uaovHAngwmsiadadufifnua HiRwedumoTUUs:inAEsogometu 10 Sufiduun :dovincipvdundi:dondnsnumstasusatu
mvs:uusaulad

g armeinesulhudesnsagifodiu tigh-level summary) unzifuiinyn o Huil 21 wo. 2564

hisnnnaredwdunguiesiiianusutiuiaaiumng v Glitaeuiae gaunmilimguasiiuildfuneniu

mswou‘nonmduuauaamnn fu 3uf 21 WHADINEU 2564 nouuauaumuwrumcmumo
S:H3Us! lI"ll‘IULlLJFn‘llJ:ISJIJIlUBOIL‘IDSJIGLIQ doliu a‘lmsnmuuauamaalnmnuuluuwmc

[@umvudvldasus:inAMIanLa:onaIsUs:AaUMSIaUMIAN https I Ivaxcertinfo

awnsndwudayaliuiduifosdumstdsaduwiauasa (Vaccine passport)
H3olenaissusaumsdaiabu (Vaccine certificate) waztonanssusaomsiniAuiu (Immunity certificate),
soudioulauemsidumovaouda:ussinandlan nomuingua:munsdonauldn  https://vaxcert.info/ *

Page 105 of 107



A= e
aunu QR code IW2OQMUVIUIDY

O

wnansatiuidludruniliun e uias 509 ma%’mﬁam‘?aﬂhﬂ%ﬁﬂhﬁmLﬁa
ﬁuumum‘a‘muumﬂﬂuﬁf_l-umﬂ'i walwe@ouaznisAn s Rowmun
daiguaidiulaunesailniniaduniatasn

e 03, UWBA AITIRUUN, 6. AT2950M0R BT Tmnlde, Ny wiuwssavi,
YWY SV, WIWA NIEUAUTUS, unils @VEUIAS, Aparna Ananthakrishnan,
Dian Faradiba, Mr. Sarin KC Ms. Saudarnini Dabak WASTANFIEUIMITIASIN 9 Usene

16un China's National Health Developrnent Research Center, India's Christion Medical College,
Indonesia's Universitas Padjadjaran, Japan's Hitotsubashi Institute for Advanced Study,
Loo University of Health Sciences, Universiti Sains Malaysia, Philippine’s Department of Health,
National University of Singapore, South Korea's Ewha Womans University

udaeilaFunuaiuayuain dinemnisideuisia (3.

wiug nasdyy quiun nnnszinn

WaminfidnedagnsavAns  WwavinidedasisaeAng

il AnBuang YUIWY §1U6U

WavinfidnasAtadssmA  dmtaidhannlszima

Tasannsustiiiumalulagiuasulauaaugunm

minenuiiauladu Policy brief Uiy
auﬂﬂam comm@hitap.net
Tatis qm ﬁ‘ag Hadad

HITAP \{fluavAnsiduneladeiansevsivensisngy
fifnwmanssmutvuanuazauainnisliinatulad
winultunBAIUgUNW tﬁaﬂﬁuaqumsﬁﬂﬁﬂﬁﬁ’m
UlBUNEUINIATY 1IN AMZEYNTTHNSWAIUNTYT
gMANUWIIIA  dtinsunanuseiugunmuviani
Hlug saBevinnsussiuRawanna A WeWe q
lunvAnsnindy

@Iolciof

- ﬂ":uﬁ:auh%‘u Policy brief a1fu PDF
annTlaf comm@hitap.net
?msﬁvmm fiua Radndy
vEasninan Poliey brief atfufiu « 157
https:/fwww. hitap.net fresources/downloads

aacia:

Tasamasziflumalilafiuazulenusuguam (HITAP)
87775 6 T4 6 NTNBUNLIE NTEVSAGTUFY
dunaifing Sondauuny¥ 11000

Tnsdiwil: 0-2591-8161, 0-2500-4375  [m] M. [m]
ngans: 0-2590-4363

filua: comm@hitap.net o

Aules: www.hitap.net &3 E? -

ooo00o HIAP

HITAFTHALAND HITAP_THAI  HITAP THAI Bealth isnevention and Toskesigy dnenmast Proin

Page 106 of 107



drulsznounouving
8 - wwana Wn3de
1 AU ga wwana Asgimuuwi (§39evdn) E-mail: yot.t@hitap.net
3. A3.2350U97 Basyianidy ({51139eman) E-mail: wanrudee.i@hitap.net
Saudamini Vishwanath Dabak (Qjﬁl’mﬁﬁa) E-mail: saudamini.d@hitap.net
WYY 31916 ({332398) E-mail: chayapat.r@hitap.net
Wil @nSURT ({333398) E-mail: manit.s@hitap.net
Aparna Ananthakrishnan (Qﬁﬁﬁ%’ﬂ) E-mail: aparna.a@hitap.net
Dian Faradiba (Qﬁ"m%%ﬁ) E-mail: dian.f@hitap.net

Sarin KC (&

O N o AR WL

21398 E-mail: sarin.k@hitap.net

fogfiAnsiold

{4 6 9113 6 nsueuTy NENTIEITIAY 0.A1 UL Bfles 2. uUMYF 11000. T3 : +662-590-4549
, +662-590-4374-5. 115813 : +662-590-4369. E-mail: info@hitap.net

Faniigau lasansussdiunalulaguazuloungmuguain (HITAP)

Page 107 of 107





