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Introduction

Vaccines play a crucial role in public health, providing 
protection against illnesses and ensuring the well-being 
of communities and national security. However, there is 
a shortage of vaccines, particularly in situations where 
demand is rapidly increasing due to widespread epidemics, 
especially in developing countries. This shortage poses 

a significant challenge to achieving the Sustainable 
Development Goals (SDGs), specifically Goal 3, Target 
3b1, which aims to support research and development of 
vaccines and medicines for communicable diseases that 
disproportionately affect developing countries, and to 
provide affordable access to these essential medications and 
vaccines (1).

Thailand’s strong commitment to public health since 
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the 1970s has led to substantial investments in health 
infrastructure, achieving Universal Health Coverage in 
2002. Public health expenditure increased from 63% [2002] 
to 77% [2011], and out-of-pocket spending dropped from 
27.2% to 12.4%. With broad healthcare delivery, free 
services, and a bolstered Ministry of Public Health, pro-
poor utilization improved, and unmet needs reduced. 
Effective payment systems like capitation contributed to 
cost-effectiveness. The National Health Security Office 
excels in strategic purchasing. Despite strong maternal 
and child health metrics, adult mortality remains higher 
than neighboring countries and Central America. 
Challenges include elderly care policies, urban primary 
care gaps, financial resilience during downturns, healthcare 
professional migration, and evolving health strategies (2).

The implementation and provision of vaccines are 
significant aspects of many governments, particularly 
in response to the COVID-19 pandemic. Therefore, 
scholars have conducted studies on vaccine management 
policies to better understand their implications. According 
to Galappaththi et al. (3), this study identifies seven key 
policy responses to COVID-19 implemented by the Sri 
Lankan government. However, these policies evolved as the 
pandemic progressed and did not incorporate the voices and 
needs of Indigenous Peoples. In another study by Wong 
et al. (4), the researchers investigated the characteristics 
associated with COVID-19 cases and deaths among 
residents in U.S. nursing homes from 2020 to 2021. They 
focused on geospatial and racial inequalities and found that 
majority Hispanic facilities had alarmingly high COVID-19 
cases and deaths. Additionally, they discovered that rural 
areas with predominantly White residents had COVID-19 
hot spots. Notably, the top states with COVID-19 hot spots 
were identified as Kentucky, Pennsylvania, Illinois, and 
Oklahoma.

Scholars are actively engaged in studying the role 
and structure of the pharmaceutical industry to enhance 
patients’ access to medicines and treatment. For instance, 
Satibi et al. (5) conducted a study analyzing drug prices in 
e-catalogues within Indonesia’s Universal Health Coverage 
framework. The implementation of this program led 
to changes in drug procurement through e-catalogue 
systems. This research investigates how these regulations 
impacted drug costs by using the median price ratio (MRP) 
concept to compare data from different sectors that won 
e-catalogue medicine bids during different periods. The 
findings highlight shifts in medicine costs between 2013 
and 2018, with some drugs seeing price increases, while 

others experienced decreases. In a related study, Wang  
et al. (6) focused on assessing human health risks related to 
heavy metals in a retired pharmaceutical industrial area in 
southwest China. They examined soil samples and identified 
metals like Hg, Cd, As, Pb, Ni, and Cu with high average 
levels. These metals influence pharmaceutical production, 
with some affecting specific manufacturing processes. The 
study concludes that human health risks, both cancer- and 
non-cancer-related, remain acceptable according to USEPA 
guidelines.

Moving on to employee perspectives, Sharma et al. (7)  
explored the contribution of the pharmaceutical industry 
to a nation’s economic growth. They analyzed factors 
influencing job satisfaction among pharmaceutical 
company representatives, emphasizing compensation, skill 
development, management practices, and interpersonal 
relationships. The research underscores the importance 
of a positive work environment, colleague interactions, 
compet i t ive  compensat ion ,  benef i t s ,  and  career 
advancement opportunities. Furthermore, Yadav et al. (8)  
investigated the relationship between green human 
resource management (HRM) practices and green 
innovation in India’s pharmaceutical industry. They found 
that green motivation and capability positively influenced 
green innovation, with transformational leadership playing 
a significant mediating role.

In the context of career choices, Ibrahim et al. (9) studied 
the factors influencing career choices among pharmacy 
students in Malaysia. They discovered that students from 
private institutions, those in certain study years, and 
those with positive attitudes were more inclined toward 
a pharmaceutical career. To reshape student perceptions, 
the study suggests exposing them to roles involving patient 
interaction and clinical expertise. Shifting the focus to 
healthcare costs, Dalstrom et al. (10) explored strategies 
to reduce healthcare costs, particularly through the use 
of Mexican pharmaceuticals by US seniors. The study 
targeted “Winter Texans” near the Texas/Mexico border 
and found that cost was a significant factor in their decision 
to purchase medications from Mexico.

In Thailand, scholars are also investigating the 
pharmaceutical industry. Srimarut and Mekhum (11) 
found that workload significantly affects job satisfaction, 
and training helps mediate these issues.  Another 
study by Srimarut and Mekhum (12) highlighted the 
connection between cross-cultural competence and 
worker performance, emphasizing emotional intelligence’s 
importance.
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Continuing with employee perspectives, Tirastittam 
et al. (13) confirmed that workplace benefits significantly 
impact employee engagement, suggesting HRM strategies 
to enhance employee happiness. Pitchayajittipong et al. (14) 
surveyed pharmaceutical manufacturing in Thai hospitals, 
emphasizing collaboration between pharmaceutical science 
colleges and hospitals for successful manufacturing. Lastly, 
Kerdpitak (15) explored how environmental and human 
resources management practices influence pharmaceutical 
industry operational performance, revealing the importance 
of incentives, recruitment, and certain environmental 
practices.

In summary, scholars are deeply engaged in studying 
various aspects of the pharmaceutical industry, ranging from 
drug pricing and procurement to environmental impact, 
employee engagement, and operational performance, 
contributing valuable insights for improving industry 
practices and patient outcomes.

The importance of vaccine implementation and supply 
in government policies has been extensively studied, 
particularly in the context of the COVID-19 pandemic. 
Various research findings shed light on different aspects 
of vaccine management policies. These studies highlight 
the need for inclusive decision-making, address disparities 
in healthcare, consider the impact of political factors on 
outcomes, assess the effectiveness of policy responses, 
and recognize the role of public trust and social norms in 
vaccine acceptance. Furthermore, the studies emphasize the 
significance of prioritizing vulnerable populations, engaging 
volunteers, and implementing multi-criteria decision-
making frameworks to optimize vaccination strategies. 
Challenges related to civil liberties and public resistance 
to government directives are also recognized. Overall, 
these literature reviews contribute valuable insights for 
policymakers, healthcare professionals, and organizations in 
navigating the complexities of vaccine-related policies and 
public health management during crises.

To address this issue from previous studies and fulfill the 
SDGs, Thailand needs to establish a comprehensive policy 
and plan for vaccine production and development within the 
country. This article presents Thailand’s vaccine production 
and development policy and plan, organized into three 
parts: (I) policy for vaccine development in Thailand; 
(II) plan for vaccine development in Thailand; (III) 
opportunities and obstacles related to vaccine production 
and development in Thailand, presented in the specified 
order. This article was presented in accordance with the 
Narrative Review reporting checklist (available at https://

jphe.amegroups.com/article/view/10.21037/jphe-23-47/rc).

Objectives

(I)	 To highlight the importance of having a policy and 
plan for vaccine production and development in 
Thailand, particularly in the context of addressing the 
shortage of vaccines and meeting the SDGs.

(II)	 To present the strategies, policies, and action plans for 
vaccine development in Thailand, providing insights 
into the country’s approach to enhancing its vaccine 
capabilities and contributing to global efforts in 
combating communicable diseases.

(III)	 To discuss the opportunities and obstacles associated 
with vaccine production and development in 
Thailand, offering a comprehensive understanding of 
the challenges and potential areas for growth in order 
to facilitate effective decision-making and resource 
allocation.

Methods

Research selection

A comprehensive literature search was conducted to 
identify relevant articles and documents related to vaccine 
production and development in Thailand. Multiple 
databases were utilized, including PubMed, Scopus, and 
Web of Science, to ensure a thorough search. The search 
strategy combined relevant keywords, such as “vaccine 
production”, “vaccine development”, “Thailand”, “policy”, 
“plan”, “shortages”, and “sustainable development goals”. 
The search was limited to articles published between 2000 
and 2023. The data collection period spans from March 
1, 2023 to April 30, 2023. The reference lists of identified 
articles were also reviewed to identify additional relevant 
studies as shown in Table 1.

Inclusion and exclusion criteria

Studies were included if they met the following criteria: 
(I) focused on vaccine production and development in 
Thailand; (II) addressed policies and plans related to vaccine 
production and development; (III) discussed strategies to 
address vaccine shortages; and (IV) highlighted efforts to 
achieve SDGs. Studies that were not written in English, 
were not peer-reviewed, or did not meet the topic relevance 
were excluded.

https://jphe.amegroups.com/article/view/10.21037/jphe-23-47/rc
https://jphe.amegroups.com/article/view/10.21037/jphe-23-47/rc
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Data analysis

A narrative synthesis approach was employed to analyze and 
summarize the findings of the included studies. Themes and 
key points related to policy and plan for vaccine production 
and development, strategies to address shortages, and efforts 
toward achieving SDGs were identified. The findings were 
organized and presented in a coherent manner to provide 
a comprehensive overview of the current state of vaccine 
production and development in Thailand.

Limitations

This review is subject to certain limitations. Firstly, the 
search was limited to English language articles, potentially 
excluding relevant studies published in other languages. 
Secondly, the inclusion of only peer-reviewed articles 
may have resulted in the omission of grey literature and 
unpublished studies. Finally, the findings of this review 
are specific to the context of vaccine production and 
development in Thailand and may not be generalizable to 
other countries or settings.

Discussion

Policy of vaccine production and development in Thailand

The Constitution of the Kingdom of Thailand B.E. 2560 
[2017], in section 65, stipulates that the state must establish 
a national strategy for sustainable development. This 
strategy serves as a framework for creating a plan that will 
enhance the country’s development and achieve the vision 
of a stable, prosperous, and sustainable developed nation, 
guided by the principles of the sufficiency economy (16). In 

2015, Thailand’s Prime Minister announced a sustainable 
development agenda for 2030, aiming to foster balanced 
global development, equal opportunities, and prosperity 
for people of all ages, while ensuring that no one is left 
behind (17). The responsibility to implement the SDGs was 
assigned, leading to the formulation of a 20-year national 
strategy and the Twelfth National Economic and Social 
Development Plan [2017–2021].

The National Strategy [2018–2037] mandates the 
preparation of a master plan based on six national 
strategies, which will serve as a driving force for the overall 
national strategy (18). Consequently, the government 
has developed a master plan comprising 23 plans aligned 
with each national strategy to ensure their effectiveness. 
Following the Royal Command’s enactment of the 
Emblem National Vaccine Security Act B.E. 2561 (19), 
published in the Government Gazette on November 21, 
2018, the National Vaccine Safety Strategy policy and 
plan were established under Section 10 (1). It emphasizes 
the importance of promoting and supporting research, 
development, production, quality control, management, 
and fair distribution of vaccines. These efforts should be 
executed systematically and unanimously to address the 
prevention, control, treatment, and mitigation of diseases, 
while ensuring continuous immunization and empowering 
the country. The formulation of these policies and strategic 
plans includes the participation of the public, vaccine 
specialists, and relevant agencies from both the public and 
private sectors (20).

The Ministry of Public Health, responsible for 
healthcare provision in the country, aligns its objectives 
with the United Nations’ 17 Sustainable Development 
Goals. Of particular significance is the third goal, which 

Table 1 The search strategy summary

Items Specification

Date of search March 1, 2023 to April 30, 2023

Databases and other sources searched PubMed, Scopus, and Web of Science

Search terms used
“vaccine production”, “vaccine development”, “Thailand”, “policy”, “plan”, “shortages”, 
and “sustainable development goals”

Timeframe 2000 to 2023

Inclusion and exclusion criteria 

Inclusion: (I) centered on Thai vaccine production and development; (II) covered 
vaccine-related policies and plans; (III) tackled strategies for addressing shortages; and 
(IV) emphasized sustainable development goal endeavors

Exclusion: studies not in English, lacking peer review, or not aligned with the topic
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focuses on ensuring healthy lives and promoting well-
being for people of all ages (1). Accordingly, the Ministry 
of Public Health has established the Twenty-Year National 
Strategic Plan for Public Health [2017–2036] as a master 
plan to guide the realization of government policies and 
the SDGs. This plan outlines four excellence strategies (4E 
Strategies) which include promoting health and disease 
prevention, ensuring service excellence, fostering people 
excellence, and enhancing governance excellence. These 
strategies are in line with Thailand 4.0, a vision for creating 
a new economy and addressing the SDGs by 2030. The 
Twenty-Year National Strategic Plan for Public Health 
[2017–2036] encompasses 16 plans, 48 projects, 96 strategic 
indicators, and addresses various aspects related to vaccine 
development (21).

In short, Thailand has a constitutional mandate for 
a national strategy focused on sustainable development. 
The government aims to achieve stability, prosperity, 
and sustainability through this strategy. They have also 
prioritized the implementation of the SDGs and developed 
a 20-year national plan. This includes strategies for 
vaccine safety and public health, aligned with Thailand 4.0 
principles.

Plan of vaccine production and development in Thailand

To align with the master plan, the National Vaccine Institute, 
acting as the director and secretary of the National Vaccine 
Board, has implemented the National Vaccine Security 
Strategy Policy and Plan [2020–2022]. This plan serves as 
a framework for advancing vaccine stability and ensuring 
comprehensive and suitable vaccination for all individuals 
in Thailand over the three-year period. The objective is to 
meet the country’s vaccine requirements under normal and 
emergency circumstances and foster domestic production to 
address prevalent public health issues. The aim is to reduce 
dependency on imports while simultaneously developing 
vaccine institutions and fostering collaboration and synergy 
among relevant agencies from all sectors (22).

The Ministry of Public Health envisions a stable vaccine 
situation in Thailand, where all individuals have access to 
disease prevention (21). This stability implies that Thailand 
possesses the necessary vaccines to effectively prevent 
and control diseases under both normal and emergency 
circumstances. The vaccine provision system is designed to 
cater to the country’s needs while supporting the domestic 
vaccine industry. It can provide adequate support for 
required vaccines, conduct research, develop, and produce 

essential vaccines for the national immunization plan. 
This includes addressing present and future emergencies 
like dengue and influenza, ensuring self-sufficiency and 
sustainability. Consequently, the health and well-being 
of all people in Thailand are safeguarded through access 
to high-quality vaccines, which are administered through 
a public health service. The vaccines adhere to stringent 
quality and safety standards, allowing individuals to receive 
immunization services promptly and securely (22).

The Ministry of Health has implemented an action 
plan divided into three phases: short-term, medium-term, 
and long-term. Each phase focuses on specific metrics to 
accomplish the overall goal.

Table 2 illustrates the three phases of the vaccine 
development plan aimed at attaining the SDGs.

Since 1977,  the Ministry of  Public Health has 
implemented a comprehensive immunization plan, 
providing free basic vaccines to the targeted population. 
Currently, it covers 11 diseases, including tuberculosis, 
diphtheria, whooping cough, tetanus, hepatitis, polio, 
measles, mumps, rubella, Japanese encephalitis, and human 
papillomavirus (HPV). The plan also includes administering 
diphtheria-tetanus vaccines to pregnant women and adults 
above 20 years old, as well as seasonal flu vaccines to public 
health officials and vulnerable individuals. Consequently, 
the incidence and mortality rates of vaccine-preventable 
diseases have significantly declined. Adequate vaccine 
availability has led to a projected reduction of at least 
51,500 patients per year and 5,500 deaths per year from 
domestically preventable diseases which mean situations or 
issues that can be avoided or mitigated within a country’s 
own boundaries through appropriate actions, policies, or 
interventions. In this context, it implies that the mentioned 
deaths or negative outcomes could be minimized or 
prevented through measures taken within the country itself, 
without relying on external factors. However, due to the 
influx of foreign workers and children, both legally and 
illegally, as a result of the AEC, it has become necessary to 
enhance disease immunity by providing vaccinations. This 
measure aims to prevent the spread of diseases to the Thai 
population and ensure protection for all individuals residing 
in Thailand (22).

The Ministry of Public Health in Thailand has 
implemented a successful immunization plan since 1977, 
providing free vaccines for 12 diseases. This plan has 
significantly reduced disease incidence and mortality rates. 
Efforts are ongoing to protect the population, including 
pregnant women, adults, and vulnerable individuals, and 
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to strengthen disease immunity in response to the influx 
of foreign workers and children. The goal is to ensure the 
protection of all individuals residing in Thailand through 
vaccination.

Opportunity and obstacles of vaccine production and 
development in Thailand

Extensive research has been conducted on the production 
of domestic vaccines in Thailand, encompassing laboratory 
studies, preclinical animal research, and human clinical trials 
(23-25). In the past, scaling up the production of developed 
vaccines on an industrial level was not feasible (26).  
Currently, Thailand has the capability to manufacture 
various vaccines, including smallpox, cholera, typhoid, 
diphtheria, tetanus, tuberculosis (Bacillus Calmette-Guérin 
vaccine, BCG), and Japanese encephalitis vaccines. Some 
vaccines, such as polio, influenza, rabies, and encephalitis, 
are imported in bulk and either developed or packaged 
by GPO-MBP Pharmaceutical Co., Ltd. The Thai Red 
Cross, established in 2013, has been involved in vaccine 
production, specifically for rabies and Japanese encephalitis. 
The Government Pharmaceutical Organization also 

produces infectious influenza vaccines to support seasonal 
and epidemic usage, with the seasonal flu vaccine being 
registered in 2020 and available in 2021 (22).

The National Regulatory Authority (NRA), which 
includes various organizations such as the Food and Drug 
Administration, the Institute of Biological Products, 
the Department of Medical Sciences, the Bureau of 
Epidemiology, and the Department of Disease Control under 
the Ministry of Public Health, has successfully passed the 
assessment by the World Health Organization (WHO) since 
2008. This achievement provides an opportunity for vaccine 
manufacturers in Thailand to pursue production and obtain 
WHO Pre-qualification (WHO PQ) certification, which is 
essential for selling vaccines to the United Nations (22).

Thailand has a pool of experts, professors, academics, 
and well-trained staff with extensive knowledge and 
experience in vaccine research, development, production, 
quality assurance, control, and immunization. The 
National Vaccine Institute and the Vaccine Network 
have collaborated to establish a comprehensive plan for 
the development of vaccine personnel. However, budget 
constraints have hindered the planned production of 
vaccine workers, prompting the need to enhance both the 

Table 2 Three phases of the vaccine development plan

Phase/year Focus Details

(I) Short term [2017] 3.8 The objective is to attain comprehensive 
health insurance that safeguards individuals 
from financial risks. This encompasses ensuring 
access to essential health services, as well as 
promoting the availability of high-quality and safe 
essential medicines and vaccines

3.8.1 The coverage rate of essential health services, which 
encompasses reproductive, maternal, newborn, and child 
health, as well as the management of infectious diseases 
(such as full vaccination in children, antiretroviral therapy, 
and tuberculosis treatment), is measured through an average 
service coverage definition based on treatment tracking. 
Additionally, the indicator 3.8.2 assesses the extent to which 
the population is covered by insurance or the public health 
system, measured per 1,000 people

(II) Medium term  
[2018–2021]

As per the Doha Declaration on Trade and Public 
Health, objective 3.b aims to promote research 
and manufacturing of vaccines and medicines for 
communicable diseases that have a significant 
impact on developing countries. The goal is 
to ensure affordable access to these essential 
medicines and vaccines, thereby addressing the 
healthcare needs of these nations

In line with objective 3.b, there are two sub-points to consider:

3.b.1: the purchase price is determined based on the 
principle of sustainability, taking into account the long-term 
viability of the pricing structure

3.b.2: official development grants contribute to the total 
net ODA specifically allocated for basic medical and health 
research

(III) Long term  
[2022–2030]

Objective 3.5 focuses on enhancing efforts to 
prevent and treat substance misuse, which 
encompasses both drug misuse and excessive 
alcohol consumption that poses risks to 
individuals’ well-being and health

Objective 3.b aims to promote the development and 
widespread distribution of vaccines to the general public, 
ensuring broad access to these crucial medical interventions

Source: summarized from Ministry of Public Health (20). ODA, official development assistance.
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quantity and quality of personnel dedicated to vaccine 
research, development, and production (27). Motivating 
and supporting vaccine personnel in their work is crucial to 
ensure long-term vaccine development in the country (22).

While Thailand possesses a diverse infrastructure for 
vaccine development across various public and private 
sectors, it has yet to meet all the required WHO PQ 
certification. There is a need to establish the necessary 
systems and protocols to ensure compliance and efficient 
functioning. This will enable Thailand to fully benefit 
from global vaccine production. Additionally, leveraging 
this infrastructure can be done in tandem with the 
development of other scientific and biotechnological 
advancements (28).

Although Thailand has implemented its first national 
vaccine policy and strategy, which was approved by the 
cabinet in 2005, the announcement of the National Vaccine 
Agenda in 2011 aimed to establish a comprehensive plan for 
achieving self-reliance and vaccine security in the country. 
However, it has been found that there is insufficient 
coordination between key agencies at the executive level 
to effectively implement policies and strategic plans. As a 
result, research, development, and production of vaccines 
are not aligned in a cohesive manner. Additionally, the 
evaluation of the implementation of the vaccine agenda 
has revealed delays in certain projects (29). Due to budget 
constraints and policy instability, some projects have had to 
be terminated. Changes in leadership within the responsible 
agencies have had a consistent and challenging impact 
on vaccine implementation. Currently, there is a lack of 
regulations or procurement measures that effectively support 
domestic vaccine manufacturers. This exposes them to risks 
associated with vaccine distribution and potential dumping 
by import companies. Specifically, there is a need for 
measures that cater to the unique requirements of vaccine 
manufacturing businesses, such as income tax relief aligned 
with the vaccine development period and fair allocation 
of benefits between the public and private sectors (22).  
The growth of the domestic vaccine industry has been 
challenging, leading to difficulties in meeting the demand 
for vaccines in Thailand’s national immunization programs. 
The country heavily relies on imported vaccines, both for 
regular use and to address outbreaks. The procurement 
rules for vaccines are carried out annually and are limited to 
a few companies, which poses a risk of vaccine shortages for 
disease control purposes.

According to data from the World Integrated Trade 
Solution (30) for the year 2019, Thailand had to import 

vaccines with a total value of $123,394,140. The main 
source countries for Thailand’s vaccine imports were France 
(24.79%), the United States (20.67%), Belgium (15.37%), 
China (15.02%), Ireland (9.17%), India (4.55%), The 
Netherlands (3.57%), Germany (2.51%), and several other 
countries.

Limitations

This narrative review has certain limitations that should 
be acknowledged. Firstly, the search was limited to 
English language articles, which may have resulted in the 
exclusion of relevant studies published in other languages. 
This language restriction could introduce a potential bias 
in the findings. Secondly, the review focused on peer-
reviewed articles, potentially overlooking relevant grey 
literature or unpublished studies. This could limit the 
comprehensiveness of the findings. Additionally, the 
review is specific to the context of vaccine production and 
development in Thailand, and the findings may not be 
directly applicable to other countries or regions.

Quality of research reviewed

The quality of the research reviewed varied across the 
included studies. Different study designs were encountered, 
including observational studies, qualitative research, and 
policy analyses. The quality assessment allowed for a critical 
evaluation of the included studies and their potential impact 
on the findings of this review.

The findings of this narrative review highlight the 
need for future research in several areas related to vaccine 
production and development in Thailand. Firstly, there is a 
need for rigorous evaluation of the impact and effectiveness 
of existing policies and plans to inform evidence-based 
decision-making. Secondly, further research is necessary to 
explore innovative strategies to address vaccine shortages, 
including understanding the root causes and evaluating 
potential solutions. Additionally, investigating the alignment 
of vaccine production and development with the SDGs 
can guide efforts toward achieving relevant targets. Lastly, 
comparative studies between Thailand and other countries 
can provide valuable insights and best practices to inform 
policy development and implementation.

Conclusions

Thailand has established policies, plans, and strategies to 
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develop vaccines within the country. There are vaccine 
development agencies that receive funding from both 
the government and the private sector. International 
cooperation is also sought to ensure access to vaccines for 
the population. However, there are significant challenges 
and obstacles to overcome. Thailand’s production of 
self-use vaccines, especially modern vaccines, is limited 
due to budgetary constraints and difficulties in vaccine 
procurement. The country is not yet fully equipped to 
develop new vaccines. The domestic pharmaceutical 
industry primarily focuses on producing regular medicines 
and faces constraints due to international agreements that 
restrict the production of generic drugs and reliance on 
imported raw materials. Importing prototype vaccines 
from abroad can be costly. Therefore, in order to align 
with the SDGs goal, Thailand needs to effectively manage 
the opportunities and obstacles associated with its policies 
and plans for vaccine production and development. 
Future research in vaccine production and development in 
Thailand should focus on evaluating the impact of existing 
policies and plans, exploring innovative strategies to address 
vaccine shortages, and assessing the alignment with SDGs. 
This research will provide insights into the effectiveness 
of current approaches, identify areas for improvement, 
and guide evidence-based decision-making. Additionally, 
comparative studies with other countries can offer valuable 
lessons and best practices to inform policy development and 
implementation.
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