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Abstract

:

Immunization is one of the most cost-effective interventions in global health and has a crucial role in achieving 14 of the 17 sustainable development goals (SDGs). The issue of sustainable financing for new vaccines is particularly pertinent as Indonesia transitions away from extensive Gavi support towards a self-financing immunization system. As the current immunization system transitions, practical solutions must be found and applied to provide more flexibility in the budget for financing immunizations without sacrificing the current healthcare system’s needs. Despite the fact that economic evaluation studies are essential as an initial step to ensure financial readiness, the lack of reliable data is the first barrier to Indonesia’s journey toward a self-financing immunization system. To overcome this problem, standardization of data collection strategies and methodologies are required. In particular, Indonesia may have to explore other options to increase revenue for its immunization system, such as through general revenue from the central government, a sector-wide approach to financing, and a national trust fund. To deal with the tight immunization budget and its consequences, Indonesia also has to restructure its immunization system, which can be implemented through province block grants, insurance mandate and subsidy. Taking the potential of a COVID-19 vaccine into account, the Indonesian government should consider a number of costs and issues beyond the development and procurement of vaccines. The costs of delivering vaccines to the remote parts of Indonesia, implementing the necessary infrastructure, and modifying vaccine delivery are also important in this time of transition. These constraints must be addressed in the new self-financing system and other public health efforts must be increased to decrease the burden of infectious disease as Indonesia develops a stronger immunization system.






Keywords:


immunization; cost-effective; SDGs; self-financing; COVID-19 vaccine












1. Introduction


A decreased fear of contracting contagious diseases in the last decade has been significantly correlated to prevention strategies, such as vaccinations. A vaccine, as defined by the World Health Organization (WHO) [1], is a biological preparation that improves immunity to a particular disease. Vaccines typically contain an agent, resembling a disease-causing microorganism, that is in a weakened or killed form of the microbe, its toxins, or its surface proteins. Currently, vaccinations are typically recommended from childbirth to protect a child’s weak immune system. Vaccinations continue into adolescence, building and strengthening the immune system’s response to infectious disease agents. While this usage of vaccines has increased worldwide, preventing the contraction and spread of many infectious diseases, there are some diseases that still persist. Developing regions are disproportionately affected by this problem. The total number of healthy life years lost per capita was 15-times greater in developing countries than in developed countries [2]. Although the burden of infectious diseases is markedly high in low-income countries (LICs), the WHO reported that the majority of vaccine-preventable diseases (VPDs) actually occur in middle-income countries (MICs) [3].



As one of the most cost-effective medical interventions, vaccinations are considered to be a critical tool to reduce health inequality, ensure the greatest possible protection of health and wellbeing, promote peaceful and inclusive societies, and strengthen the means of implementation for the Sustainable Development Goals (SDGs) [4,5]. Therefore, sustainable financing for new vaccines is critical to ensure immunization systems can reach every targeted population with the vaccinations they deserve. This article aimed to discuss the challenges and proposed strategies on sustainable financing for new vaccines in MICs by using Indonesia as a reference case.




2. Importance of Sustainable Financing for New Vaccines


There are numerous costs involved in the financing of new vaccines. These costs include, but are not limited to: (i) research and development (R&D) costs; (ii) costs related to the regulatory approval process; (iii) ongoing regulatory costs; (iv) plant costs, including depreciation; (v) marketing costs; (vi) variable costs (i.e., labor, production, equipment, and supplies); and (vii) liability costs [6]. During the 1970s, the overall cost was relatively low. However, in the 1980s through to the early 1990s, the price for vaccines sharply increased before stabilizing later in the 1990s [6]. While the price of older vaccines remains stable, new vaccines tend to garner increasingly higher market prices. Experts estimate the cost for a new vaccine entering the market to be approximately USD 700 million [6]. The WHO has emphasized that new vaccines are now high in demand in all countries [7], thus requiring more efficient funding of their production.



The staggering amount of money required to maintain and develop an immunization system evokes the following questions related to the source of financing for immunization services and its sustainability. The answers to these questions depend on the country. For example, the United States is a self-financing country. Due to its high income, the federal and state governments share the responsibility of financing vaccines. Indonesia, however, is new to self-financing since the extensive support from Gavi, a global vaccine alliance, has ended [8]. In the context of sustainability, this situation pushed the government of Indonesia to find a capacious, substantial, and reliable way to finance the immunization programs. With the current budget and the number of new vaccines to be financed, this would be difficult because Indonesia’s previous reliance on Gavi assistance provided a sizeable amount of support to the country’s health financing system [8]. At the end of extensive support from Gavi, Indonesia received USD 47.6 million in the period of 2017–2018, with the majority of the budget being used for the measles-rubella vaccine (58.30%), inactivated polio virus vaccine (31.03%), and vaccine introduction grants (8.43%) [9]. As the current immunization system transitions, practical solutions must be found and applied to provide more flexibility in the budget for financing immunizations without sacrificing the current healthcare system’s needs. Given this information, it is necessary to explore several strategies to finance the implementation of new vaccines in addition to fortifying the availability of vaccines in routine immunization programs. The following sections will present and discuss three steps to fund and implement new vaccines, such as conducting economic evaluation studies, increasing national revenues, and restructuring the immunization system.



2.1. Economic Evaluations of New Vaccines


Up to now, countries have been encouraged to implement economic evaluation studies as the first step to determine whether the presumed benefits of adding a new vaccine in a country are worth the costs at a certain point in time. Performing an economic evaluation study before choosing to introduce a vaccine to a national immunization system is essential to ensure financial readiness. Previous studies highlighted three key issues for evaluation studies to review when establishing a national vaccine demand [10,11]. The first matter is determining the public health priority of a disease by estimating the magnitude of the disease burden and the presence or lack of effective strategies to prevent and control the disease [10,11]. The second matter is establishing the vaccine’s safety, performance, availability, and other characteristics, such as economic and financial attributes [10,11]. Lastly, the third matter is taking into consideration the country’s ability to successfully introduce and deliver the vaccine long-term [10,11]. The combination of data from these three focus areas is indispensable when working to convince policy makers on the necessity and urgency of a new vaccine introduction.



Learning from the experience of rotavirus, pneumococcal conjugate vaccine (PCV), dengue, and hepatitis A vaccines, several economic evaluation studies have been conducted in Indonesia to assist the government on the potential introduction of these new vaccines [12,13,14,15,16,17]. Several studies recommended that new vaccines can be considered as cost-effective interventions to be implemented in Indonesia. These comprehensive assessments have proven to be effective to assist the stakeholder in including new vaccines into the national immunization programs. As we can determine from this example, economic evaluation studies mark a pivotal point in the process of financing and implementing new vaccines. They provide policy makers with the evidence required to make decisions that can positively impact the immunization system. The biggest challenge to conduct economic evaluation studies in Indonesia is the lack of reliable data and information on the burden of disease, as occurring in other countries in Southeast Asia [18]. Even with sufficient data on disease burdens, policy makers also need information on economic benefits and the cost effectiveness of a new vaccine [18]. Indonesia has had particular difficulty in obtaining such information. The country lacks a standardized method for data collection and analysis [19]. This is largely due to the fact that the majority of patient data is recorded on paper and there is no standardized platform to document and upload information [19]. This lack of reliable data availability is the first barrier to Indonesia’s journey toward a self-financing immunization system. Indonesia must begin with standardization of data collection strategies and methodologies. An increase in quality data from economic evaluation studies will allow healthcare officials to better convince policy makers on the importance of providing ample revenue to the immunization budget.




2.2. Increasing National Revenue


Next to economic evaluation studies, with the termination of extensive Gavi support, Indonesia may have to explore other options to increase revenue for its immunization system. WHO in collaboration with Gavi developed a resource for policy makers titled “Immunization Financing Options” that presents multiple solutions for financing immunizations in countries with limited resources [20]. In the context of Indonesia, there are three strategies from several published studies that may be valuable and practical to be implemented. Firstly, it is by far the most common practice to use general revenue from the central government, that is, funds from national general tax or public revenues, as the main source of funds for national immunization programs around the world [20]. Increasing the amount of general funds from the central government allocated to Indonesia’s immunization program would be the simplest option to increase the programs’ revenue. Reallocation of general revenues has been particularly useful in MICs. Applying this strategy, several MICs in Latin America have been able to successfully reorganize their central government general revenues to provide sufficient funding for their immunization programs [20]. Although this is a simple approach, there are some pros and cons to consider.



Secondly, the sector-wide approach (SWAp) is a method used by donor and recipient countries to organize support for a developing country’s healthcare system [20]. The donor and recipient countries discuss targets of the health care system in order to improve its services and enhance equity. This may be a beneficial opportunity for Indonesia to redefine the national immunization system during the shift to self-financing in order to better meet immunization goals. Donor organizations provide funding for the external framework of the vision set forth by the recipient country [20], leaving the recipient country with the responsibility to make sufficient use of the funds. SWAp is a new development, but has been implemented in countries such as Zambia, Ghana, and Bangladesh. The World Bank sees this practice as a move in the right direction to funding and developing health sectors, but the method requires monitoring and refinement to ensure countries are able to meet their healthcare goals [21].



Thirdly, a national trust fund to generate income for a particular purpose, with specific rules about how the proceeds can be used [20]. The financing of this fund can be domestic or external. In the establishment of the fund, there must be a memorandum of understanding to define the responsibilities, rights, and obligations of the founding partners and contributors, the goals to be attained, organizations to be created, operations envisaged, reporting required, and when and how results are to be reviewed based on performance and achievement criteria [20]. Once this is established, it is the responsibility of the governing board to control the trust fund’s development and use. This is a beneficial option for Indonesia to cultivate a source for long-term financing of the national immunization program as it transitions to self-financing. The long and successful story of Bhutan on running national trust funds for healthcare can be used as a reference case. The goal of the Bhutan Health Trust Fund is to help sustain and achieve self-reliance in the primary health care sector by eliminating financing uncertainties through income generated out of capital investments [22]. The country began to build its trust with public donations from a movement called Move for Health Walk. In 2015, the walk alone raised more than three times the amount the country spent on vaccinations that year, which has proven that trust funds can be an important contributor to immunization financing in Bhutan. More detailed information about the pros and cons of the strategies to increase national revenue can be seen in Table 1.




2.3. Restructuring the Immunization System


Despite the fact that Indonesia’s Gross National Income rose from USD 1390 in 2006 to USD 3650 in 2014, the government share of total routine immunization expenditures dropped from 95% to 64% during this period [23]. In addition, Indonesia health spending per capita has increased rapidly since 2010 [24]. Nevertheless, the relative value as a proportion of Gross Domestic Product (GDP) remains lower than the average of MICs and neighboring countries in Southeast Asia, such as Thailand (2.8%), Malaysia (1.9%), Singapore (2.1%), and Vietnam (2.7%) [25].



Figure 1 presents a comparison of healthcare spending in Southeast Asian countries in the period of 2000–2017. Comparing with other countries in this region, Indonesia’s health expenditure was reported to be relatively low, which might produce significant strain on the immunization system. The tight budget results in some obstacles to proper system financing and structuring, such as lack of funds to procure vaccines, unreliable vaccine availability, under-developed infrastructure (e.g., vaccine cold chain), and the possibility of subnational governments to use central government revenue for financing other health initiatives [8,19].



To deal with the tight budget and its consequences, Indonesia has to restructure its immunization system. In this case, there are two alternative strategies that can be implemented in Indonesia. The first strategy is through province block grants. In order to meet the specific financial needs of each province, the central government would provide province block grants to each province based on a formula that estimates its needs. The allocation of these funds to different immunization-related activities, such as vaccine procurement and infrastructure, is at the province’s discretion. This grant would also require the province to meet their immunization objectives. The second strategy is through insurance mandate and subsidy. Establishing an insurance mandate would require Indonesia’s national social insurance plan and all private insurances to cover the costs of all vaccination fees for vulnerable populations—children and adults over the age of 65. The mandate would be geared, particularly, to cover vaccines that have high societal benefits, meaning the vaccine has the ability to prevent the spread of a highly contagious disease [6]. This mandate sanctions an obligation on the public and private healthcare system to ensure vaccines are available to all of its insured. The subsidy amount given would be determined by the societal benefits for new vaccines as well as current market price for established vaccines. With the provision of a subsidy, social and private insurances have a greater ability to procure and administer vaccines in order to increase immunization rates, while the central government plays the role of enforcer. The central government has the responsibility of reimbursing public and private insurance plans for the mandated vaccine costs and associated vaccine administration fees [6]. More detailed information about the pros and cons of the strategies to restructure the immunization system can be seen in Table 2.





3. Financial Barriers in Indonesia: Considering the Potential of COVID-19 Vaccine


As a country with the highest fatal cases due to the novel coronavirus disease 2019 (COVID-19) in Southeast Asia, the health crisis has urged the government of Indonesia to mitigate the pandemic through several strategies, such as COVID-19 vaccination. Next to mitigating the pandemic, maintaining the performance of routine immunization program is also critical to prevent further outbreaks of VPDs. Taking the potential of a COVID-19 vaccine into account, there are several financial barriers that must be considered for financing new vaccines in Indonesia.



3.1. Regional Disparities and Geographical Barriers


The role of the subnational government in Indonesia became more important since the political transition from authoritarian regime into democratic and decentralization reforms in 1999 [26]. Although decentralization has successfully enhanced local government capacities to be more responsive to local needs, this transition also has increased the variation levels of development between regions due to heterogeneity of resources [24]. It should be noted that regional disparities have been widely known as the major problem and the determinant factor of health inequality in emerging countries [27]. A previous study reported that Indonesia had inequalities in health expenditure, access and quality of health services, and public health development index [28,29,30,31]. This situation might lead into inequalities in life expectancy. Indonesian life expectancy was reported to be 69.44 and 73.33 for males and females, respectively. Life expectancy of the population in Java (male: 70.79; female: 74.56) was reported to be higher than in non-Java islands (male: 67.42; female: 71.26) [32]. These disparities are essential to be addressed in improving Indonesia’s immunization system.



Figure 2 presents the regional differences in terms of basic immunization rates among children from poor households (i.e., below 40 percentile of welfare rate). On average, only 55.5% of children from the poorest households in Indonesia received complete basic immunization in 2018 [33]. Taking regional analysis into account, it can be seen that immunization rate differences are significant. For example, the poorest households in Java were reported to have better access to basic immunization than in other islands. The current pandemic will likely further enhance variability between regional and local priorities and economic differences. In these subnational variabilities, regional disparities and geographical barriers are critical factors for mitigating the pandemic.




3.2. Lack of Infrastructure


As one of the most populous countries in the world with approximately 14,750 islands [34], ensuring access to immunization for all targeted population remains one of the biggest challenges. In particular, providing access to immunizations in remote regions has been problematic due to the high costs of transporting vaccines and other medical supplies to these regions. To deal with this problem, supporting infrastructures are required. For instance, the availability of vaccine cold chains, since a vaccine is a sensitive compound that must be properly stored at a specific temperature to maintain its viability. In the context of Indonesia, the availability and maintenance of cold chains in remote regions are critical factors to distribute vaccines across the country [19]. An important factor in maintaining cold chain products is the correct treatment in each of the main distribution points in the cold chain so that the right distribution channels will provide a good quality of cold chain products. The application of cold chains requires the provision of several facilities, both in the storage and distribution process. It has been highlighted that failure to provide good cold chains causes damage to almost 50% of vaccines worldwide every year [35]. Using the introduction of a COVID-19 vaccine as an opportunity to strengthen the infrastructure, cold chain procurement should be prioritized by the stakeholder to prevent changes and damages to chemical structure that can cause potential loss. Several factors should be considered in choosing the cold chain, such as the number of targets, the volume of vaccines to be loaded, the available energy sources, the nature of storage facilities (function and temperature stability), and the WHO’s recommendations.




3.3. Challenges in Vaccine Delivery


Basic childhood immunization coverage in Indonesia has fluctuated in the last decade, but currently appears to be declining [8]. The latest survey reported that the proportion of fully immunized children at the age of 12–23-months-old was only 58%, which was lower than the targeted coverage by the government at 93% [8]. Due to the impact of the COVID-19 pandemic, a recent study estimated the basic childhood immunization coverage would be 53%, 50%, and 43% for the respective scenarios of immunization coverage reductions at 5%, 10%, and 20% [36]. The study considered the impact of the pandemic in reducing immunization coverage would be doubled in all provinces of Java, since this island is the epicenter of the COVID-19 pandemic in Indonesia (see Figure 3).



Reductions in immunization coverage were associated with school closures and parents’ concern on taking their children to healthcare facilities during the pandemic. To prevent disruptions to immunization services during the COVID-19 pandemic, the healthcare facilities must be adequately equipped to provide safe services for healthcare workers and communities. The disruption to immunization services due to the additional burden in the healthcare system might lead to a potential reduction in demand for vaccination by the community. This situation can increase the risk of outbreaks of VPDs. Hence, immunization services should be maintained whenever these can be conducted safely. Providing routine immunization services in a safe manner requires the program to be adequately resourced to ensure the safety of healthcare workers, minimize the transmission of virus in the community, and adapt the way immunization is delivered during the pandemic situation. Modifications to vaccine delivery can potentially increase the cost of conducting immunization services. To optimize service delivery and minimize the risks of virus transmission at the same time, WHO recommends countries to explore innovative methods for vaccine delivery by improving infection prevention and control (IPC) measures, training staff on IPC, supplying facilities with IPC equipment, screening at the entrance of the vaccination area, reducing the session size, and reducing waiting time [37]. For outreach and mobile services, WHO recommends countries to work together with communities to identify alternative outdoor sites that allow physical distancing [37].





4. Discussion


As one of the MICs, Indonesia is designated to explore internal co-financing of vaccines since financial assistance has been gradually phased out. With economic decline due to the COVID-19 pandemic and the country starting to transition to fully self-financing its immunization program, extra sources are required to replace about 10–15% of the externally financed share of the immunization program budget [38]. This causes immense tension within the healthcare system and an incredible strain on the immunization program. In the context of sustainable financing, this situation prompted the stakeholder to find an innovative way to finance the introduction of new vaccines, including a COVID-19 vaccine. Up to now, Indonesia has rather expressed strong interest in resource tracking and efficiency gains rather than a push for revenue generation, which would potentially endanger the financial sustainability of the immunization program in Indonesia. A realistic approach to expand fiscal space is needed through efficiency gains both in all public sectors and new innovative interventions for financing the implementation of routine immunization programs and the introduction of new vaccines. There is no single solution that tackles every obstacle and answers every element of this major issue, but using the framework of the solutions presented through increasing the national revenue and structuring the immunization system, a tailored plan to finance immunization can be developed.



It has been known that immunization is one of the most cost-effective interventions in global health and has a crucial role in achieving 14 of the 17 SDGs [38]. Sustainable financing for new vaccines closely reflects the ethos of the SDGs: leaving no one behind. Table 3 presents the impact of financing immunization on SDGs.



As Indonesia works to develop a substantial way to finance new vaccines, other public health interventions to prevent infectious diseases can be employed or can eventually be used in cooperation with immunization to decrease costs. Education in communities on the following topics are essential to achieve SDGs through public health efforts. Several prevention interventions can be taken into account, such as exclusive breastfeeding, good hygiene, and water sanitation. Exclusive breastfeeding is when an infant receives only breast milk for their nutrition. No other sources of nutrition including water, other milks or juices, or solid foods are consumed during this time. WHO recommends that new mothers breastfeed their child for at least 6 months to ensure optimal growth and development [39]. This is essential because children are born with weak immune systems that must be fortified after birth. Breast milk from mothers provides a child with all the antibodies and nutrients critical for this period of life. Exclusive breastfeeding has been shown to protect children from common childhood diseases like diarrhea and pneumonia, which are responsible with approximately 25,000 and 8551 annual deaths in Indonesian children under 5 years old, respectively [40]. Therefore, exclusive breastfeeding practices could have a positive impact on morbidity and mortality from this disease until vaccines for diarrhea and pneumonia can be introduced in Indonesia. However, only 37% of children younger than six months are exclusively breastfed [41]. Thus, efforts must be made to educate parents around the world on the importance of exclusive breastfeeding and the duration for which it should be done. Research studies have shown that firstly, exclusive breastfeeding does in fact decrease risk of infectious diseases, but also signify that there is a correlation in length of time of exclusive breastfeeding and level of risk for respiratory and gastrointestinal infections. One study found that exclusive breastfeeding until 4 months of age followed by partial breastfeeding was associated with a significant reduction in respiratory and gastrointestinal infectious diseases, but breastfeeding until 6 months of age tended to be more protective [42]. There is extensive data supporting this notion, but children are still not being breastfed. Therefore, it is important that educational efforts and public health interventions are increased to inform parents on the importance of breastfeeding. This can be done through events in communities to educate and respond to parental concerns or requiring doctors to take the time to discuss the importance of breastfeeding with new mothers. If breastfeeding efforts are increased, this could relieve the large morbidity and mortality of VPDs, specifically in children under 5 years old.



In particular, good hygiene is similarly as important as exclusive breastfeeding in the fight against infectious diseases and in the efforts to achieve SDGs. Taking extra caution and increasing hand washing can decrease the spread of infectious diseases [17]. The Centers for Disease Control and Prevention (CDC) states that washing hands with clean water and soap is one of the most important methods for infectious disease prevention. Some recommendations include washing hands before preparation and consumption of food, after using the toilet, and after touching a pet or the garbage [43]. The education of people on the importance of good hygiene and hand washing is not necessarily an expensive intervention; therefore, it is a reasonable solution for Indonesia to encourage during this time of transition to a self-financing immunization system. However, the major concern here is the availability of clean water. The availability of clean water and appropriate septic systems and sanitation facilities has a significant impact on the spread of infectious diseases in Indonesia. About 27 million Indonesians lack clean and safe water and 51 million lack access to improved sanitation facilities [44]. UNICEF estimates that roughly, 1 in 8 Indonesian households do not have access to safe drinking water sources and in rural areas, access to piped water is still below 10 per cent [44]. Subsequently, less than 50% of people practice hand washing at critical times [44]. It has also been discovered that 88% of deaths due to diarrhea are linked to incomplete water, sanitation, and hygiene provision [44]. These statistics highlight the significance that water sanitation and appropriate sanitation facilities has in the spread of infectious diseases. International organizations (i.e., UNICEF, USAID, and water.org) have provided a bit of relief to the Indonesian government through their public health efforts to provide Indonesians with adequate water supplies. This aid will continue to be an important factor in the upcoming years. In combination with the other two practices mentioned above, these alternative prevention methods have the ability to decrease infectious diseases while Indonesia works on ways to better finance their immunization system.



In a five-year view, the Indonesian government should consider a number of costs and issues beyond the development and procurement of vaccines [13,14]. The costs of delivering vaccines to the remote parts of Indonesia, implementing the necessary infrastructure, and adequately staffing healthcare facilities for efficient vaccine delivery are also important in this time of transition [45]. These constraints must be addressed and mitigated in the new self-financing system [45]. Understandably, it will take some time to increase funds to resolve all the concerns involved in the maintenance of Indonesia’s immunization system and the introduction of new vaccines. Therefore, public health efforts must be increased to, in turn, decrease the burden of infectious disease as Indonesia develops a stronger immunization system. Increasing the dispersal of information on the importance of breastfeeding and good hygiene is paramount. Public health officials, medical providers, and news media outlets should work cohesively on educating Indonesians from Sabang (the most western point) to Merauke (the most eastern point). These focuses have the ability to make a major impact on the reduction of infectious diseases in Indonesia at a lower cost. Henceforth, increasing these public health efforts will be incredibly important in helping children in Indonesia live past the age of 5 while Indonesia works toward providing a sound, well-financed immunization system for its citizens.




5. Conclusions


As the most cost-effective medical intervention, vaccinations have the potential to strengthen the means of implementation for the SDGs. To ensure immunization systems can reach every targeted population with the vaccinations they deserve, sustainable financing for new vaccines is critical and the issue of financing is particularly pertinent as Indonesia transitions away from extensive Gavi support towards a self-financing immunization system. Therefore, substantial financing solutions and system structuring strategies are vital during this critical period. Despite the fact that economic evaluation studies are essential as an initial step to ensure financial readiness, the lack of reliable data is the first barrier to Indonesia’s journey toward a self-financing immunization system. To deal with this problem, standardization of data collection strategies and methodologies are required. An increase in quality data from economic evaluation studies will allow healthcare officials to better convince policy makers on the importance of providing ample revenue to the immunization budget. Next to economic evaluation studies, Indonesia may have to explore other options to increase revenue for its immunization system. There are three strategies from several published studies that may be valuable and practical to be implemented, such as through general revenue from the central government, a sector-wide approach to financing, and a national trust fund. To deal with the tight budget and its consequences, Indonesia has to restructure its immunization system. Learning from the experience of other countries, there are two alternative strategies that can be implemented in Indonesia, such as through province block grants, insurance mandate and subsidy. Furthermore, taking the potential of a COVID-19 vaccine into account, the Indonesian government should consider a number of costs and issues beyond the development and procurement of vaccines. The costs of delivering vaccines to the remote parts of Indonesia, implementing the necessary infrastructure, and modifying vaccine delivery are also important in this time of transition. These constraints must be addressed in the new self-financing system and other public health efforts must be increased to decrease the burden of infectious disease as Indonesia develops a stronger immunization system.
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Figure 1. Domestic general government health expenditure as the percentage of GDP [25]. 
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Figure 2. Spatial map of the percentage of children (<2 years old) from the poorest households (lowest 40% of welfare rate) receiving complete basic immunization in Indonesia [33]. 
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Figure 3. The impact of the COVID-19 pandemic on basic childhood immunization coverage [36]. 
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Table 1. Strategies to increase the national revenue.
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Strategy

	
Pros

	
Cons






	
General revenue from the central government

	
Central-level funding has the potential to promote self-sufficiency, a practice Indonesia must learn as it transitions away from Gavi assistance.

	
Since general revenue is controlled by the government, the amount of funds reallocated to immunization depends on political commitment.




	
Reallocating general revenue at the central government level to a national immunization program can decrease inequalities in funding across provinces.

	
There may be delays in the availability of central funds to the provincial level. This delay may cause some instability in the immunization program.




	
Sector-wide approach (SWAp) to financing

	
Donor contribution of funds to the entire health care sector based on the recipient country’s strategy will allow for the overall refinement of healthcare programs and increase its efficiency.

	
SWAp does not ensure that the funds will go directly to the immunization program to help finance new vaccines because the funding is not specific, but rather aimed to improve the entire health sector.




	
To increase self-sufficiency, this option provides an opportunity for the recipient country to build its economy to match the donor with domestic funds.

	
Another concern is that funding from donors may lead to dependence on external funding as opposed to promoting internal growth.




	
National trust fund

	
A trust fund can be detached from the unpredictability of the country’s politics and economy.

	
Building a sufficient fund can take time.




	
It can provide the flexibility needed in case of emergent outbreaks or other urgent situations.

	
A national trust fund for vaccines is a newer concept so there has not been a lot of experience with it.
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Table 2. Strategies to restructure the immunization system.
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Strategy

	
Pros

	
Cons






	
Province block grant

	
A block grant promotes progress and equity as it provides sufficient financing to provinces based on their needs.

	
There is a chance that provinces may use grant money for other projects, especially during a period of financial distress.




	
A block grant also encourages innovation in techniques and approaches to optimize the subnational-level administration of vaccines.

	
If each province has its own system for handling immunizations, it may prove difficult to have efficient collaboration in case of an epidemic or pandemic.




	
Insurance mandate and subsidy

	
This solution may shift the government’s role from one of buying vaccines to one of assuring immunization by providing a fixed subsidy that is adequate to reimburse vaccination costs.

	
The cost required to ensure all populations are covered under an insurance mandate may result in increased payments for consumers in the form of taxes or other deductions.




	
This approach may take away some of the responsibility of local governments to manage the costs of vaccine.

	
This may result in referrals from private sector to public sector venues for immunization and may lead to shortages in vaccine availability in the public sector.
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Table 3. Impact of financing immunization on sustainable development goals (SDGs) [38].
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	SDGs
	Impact of Immunization on SDGs





	(1) No poverty
	Malnourished children are more likely to die from infectious diseases (i.e., diarrhea and pneumonia), which can be prevented by vaccines.



	(2) Zero hunger
	Immunization and good nutrition are inseparable. VPDs often tip marginally nourished children into a malnourished state.



	(3) Good health and well-being
	Immunization is one of the most cost-effective ways to save lives and promote good health and wellbeing. Vaccines save 2–3 million lives annually, and millions more are protected from disease and disability.



	(4) Quality education
	Immunization can increase educational attainment since vaccinated children learn more while they are able to go to school and perform better, making an impact on their cognitive development and long-term productivity.



	(5) Gender equality
	Girls and boys are targeted to be vaccinated at similar rates. However, there are variations in some countries because a range of different barriers inhibit women’s ability to access healthcare for their children.



	(6) Clean and water sanitation
	Clean water, sanitation, and hygiene (WASH) and vaccination are proven to be effective in preventing diarrheal diseases, a leading cause of child mortality in developing countries.



	(7) Affordable and clean energy
	Immunization can potentially bring more sustainable technology to develop countries’ healthcare systems, for instance vaccine monitoring devices with optimum energy usage and wastage reduction.



	(8) Decent work and economic growth
	Healthy children grow into a productive workforce and become strong contributors to the economy. Hence, investment in human capital can strengthen a country’s competitiveness.



	(9) Industry, innovation, and infrastructure
	Attractive vaccine markets can dramatically reduce vaccine prices and ensure more equitable and sustainable access to vaccines. More innovative products are required in the future to meet developing countries’ needs.



	(10) Reduced inequalities
	Vaccines can protect the health of communities, reduce the number of people forced into poverty, and make children healthier and more productive in the future.



	(11) Sustainable cities and communities
	Approximately 70% of the global population will be living in urban areas. Strengthening immunization programs is an opportunity to bring integrated preventative services to urban and underserved communities.



	(13) Climate action
	Immunization is critical to reduce the risk of outbreaks due to climate-sensitive diseases, such as yellow fever, cholera, and Ebola, particularly in urban, fragile, and post-disaster settings.



	(16) Peace, justice, and strong institutions
	Immunization is the first point of contact between the backbone of social institutions (i.e., effective, safe, and people-centered health systems) in every country and the population.



	(17) Partnerships for the goals
	An innovative public–private partnership model has transformed global progress by accelerating equitable and sustainable access to vaccines both at scale and pace.
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