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Introduction 

 The circulation of pathogens around the globe is far from a static process. Every year, 

new threats and obstacles emerge, and humans have to learn how to come together in order to 

defeat them. However, in order to do so, it is important to realize the impacts that humanity’s 

own actions can have on the future of all of these pathogens. In An Unnatural History of 

Emerging Infections, Ron Barrett argues, “While the pathogens themselves are a natural and 

ever-present feature of our environment, the conditions in which they evolve are highly unnatural 

insofar as they are shaped by deliberate human actions” (Barrett 2013, 5). The actions of human 

beings all around the globe are thought to cause significant ecological disruption that disperses 

pathogens across political boundaries. The Second World War, for example, triggered an 

epidemiological transition as a result of the immense globalization that occurred during that time. 

Since then, the expansion of air travel and other forms of globalization have created a single, 

global disease ecology, in which a social or national change in one part of the world can directly 

impact another region’s relationship with infectious diseases.  

One nation that is currently struggling with the reemergence of infectious diseases is 

Indonesia. Dengue fever, in particular, has presented itself as a rising problem throughout the 

archipelago. An awareness of how the government’s political decisions and the country’s 

overarching social, religious, and economic climate provide important context into how the 

disease was able to rise in prominence and maintain a strong presence. Establishing an 

understanding of this context can provide international policymakers with critical information to 

not only assist Indonesia with its persistent battle against infectious diseases, but also to prevent 

a similar rise in their prevalence around the world as the international community attempts to 

navigate a changing disease ecology in the twenty-first century. Specifically, public engagement 
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around dengue fever in Indonesia must involve recognition of the roles that regional cooperation, 

vaccine development, agricultural techniques, and access to water play in community health.  

 

Section I: Regional Cooperation to Formulate Strategies for Dengue Management   

Throughout Indonesia, dengue fever is recognized as a significant health threat. In 

addition to the moral motivation of saving lives, Indonesia is economically motivated to mobilize 

ample resources against the disease. Dengue fever outbreaks cost Indonesia approximately Rp 

3.1 trillion ever year (WHO 2011). Rp 343 billion of this is directly from medical expenses, 

according to the country’s health ministry (WHO 2011). As a result, numerous government 

policies and media campaigns are oriented towards preventing the spread of the disease and 

funding the search for its cure. Current efforts to manage the spread and consequences of dengue 

fever include regional coordination between Southeast Asian countries to strategize against the 

disease and to raise public awareness. The first Dengue Day, sponsored by ASEAN, was held in 

Jakarta in 2011, in order to demonstrate Southeast Asia’s commitment to restrict the impacts of 

the rising influence of dengue fever in the region. This conference not only served to raise 

awareness about the disease, but also to begin a region-wide mobilization of resources to fight 

against the disease (WHO 2012). Furthermore, it holds a yearly ASEAN Dengue Day logo 

competition to involve an expanded number of community members in the conference’s efforts 

(WHO 2011). Similarly, the 4th Annual Dengue Summit was held in Jakarta in 2019. This 

conference allowed leaders in infectious disease management sectors from around Southeast 

Asia to discuss strategies to control the spread of dengue fever in the region (Asia Dengue 

Summit 2019). Specific national actors have also taken steps in response to Indonesia’s 

experiences with dengue fever. China, for example, has been known to issue quarantine orders 
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on vessels arriving from Indonesia. These include checks on containers onboard both planes and 

ships, as well as individual passengers (The Lancet 2004).  

Through their efforts, Indonesia has managed to promote many successful dengue 

management policies, from more extensive monitoring to public education. The years 2010-2012 

are helpful in understanding how Indonesia’s policies were able to mitigate the disease’s 

influence. As outbreaks began to be recognized earlier due to the development and use of more 

sensitive diagnostic testing, Indonesia experienced a 66 percent reduction in dengue morbidity in 

2011 when compared to 2010 (WHO 2012). However, it is important to recognize the impacts 

that “strong political will, allocation of funds for dengue prevention and control activities, 

implementation of intensive health promotion measures using printed and electronic media, and 

improved [...] larvae control” during this time also must have had on the reduction of dengue 

fever mortality in Indonesia (WHO 2012). Through improved vector control operations, active 

monitoring, and widespread political and media campaigns, Indonesia was able to take action 

against the threat of dengue. However, one of the best ways to truly eliminate the impacts of the 

disease on the nation is through the development of an effective and accessible dengue fever 

vaccine.  

 

Section II: Obstacles to Vaccine Development, Distribution, and Acceptance 

 Although ideally a dengue fever vaccine would be developed and distributed to the 

residents of Indonesia in order to prevent future illnesses and deaths in the coming years, the 

process of dengue fever vaccine development, distribution, and acceptance has faced numerous 

obstacles. This inherent biology of dengue fever makes it extremely difficult to develop an 

effective vaccine. The disease is caused by four different serotypes of the dengue fever virus, 
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DENV-1, DENV-2, DENV-3, and DENV-4. While infection by one serotype might confer 

immunity against that serotype, protecting an individual from homotypic reinfection, it likely 

would not protect the individual from heterotypic reinfection, or infection by another serotype 

(Thisyakorn and Thisyakorn 2014).  Furthermore, each serotype has at least four genotypes that 

vaccine developers must work with (Thisyakorn and Thisyakorn 2014). These obstacles limit the 

ways in which researchers can utilize antibodies from recovered dengue fever patients. Attempts 

to develop a tetravalent vaccine are thus the focus of most dengue research in the hopes of 

creating a vaccine that confers long-term protection against all forms of the dengue fever virus 

(Thisyakorn and Thisyakorn 2014).  

The distribution of a dengue fever vaccine in Indonesia would also be prone to numerous 

complications, especially considering the failed attempts to do so in other regions of Southeast 

Asia. In the Philippines, an attempt to distribute the world’s only available dengue fever vaccine, 

Dengvaxia, was met with widespread criticism when it was discovered that its distribution was 

approved despite numerous warnings against the effectiveness of the vaccine. In 2015, former 

President Benigno Aquino sanctioned a vast dengue vaccination program throughout the country. 

However, the dengue vaccination program failed to recognize the numerous risks that the 

vaccine presented before implementing their trial program. Research findings showed not only 

that Dengvaxia was only effective against mild strains of dengue fever, but also that it could 

actually in certain cases induce more virulent strains (Dancel 2017). As a result of the vaccine’s 

risks, in 2016 the World Health Organization advised against introducing Dengvaxia into 

national immunization programs but did set parameters that nations could use when individually 

determining whether to do so (Dancel 2017). Then in December 2017, after Sanofi Pasteur, a 

French pharmaceutical giant, quickly alerted the world with data showing that Dengvaxia could 
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furthermore subject patients with increased health risks, the Philippine Department of Health 

halted the country’s dengue vaccination program, valued around USD $79.8 million. Now, 

government prosecutors under President Rodrigo Duterte are building a case against Aquino and 

other administrators who allowed the program to run (Dancel 2017). It is important to understand 

that even though the vaccine poses numerous risks, it is not completely ineffective. Research 

shows that the vaccine has prevented 65.5 percent of dengue infections and 90 percent of severe 

infections (Dancel 2017). Nevertheless, the distributors of a vaccine in Indonesia must be able to 

prove that the benefits of the vaccine greatly outweigh any potential risks that it might cause. 

Especially after the conflict that the dengue vaccination program in The Philippines, another 

dengue-ridden Southeast Asian country, faced, the Indonesian government will likely be less 

willing to distribute any sort of dengue vaccine that is not essentially perfectly trustworthy for 

fear of backlash.  

Similarly, a scandal in 2016 wherein numerous Indonesian children were injected with 

vaccines claiming to prevent diseases as serious as polio and hepatitis B but were instead 

actually injected with fake saline vaccines has likely decreased both the Indonesian population’s 

faith in the efficacy of a dengue fever vaccine and the Indonesian government’s willingness to 

implement a national dengue vaccination program (The Jakarta Post 2016). An unlicensed 

vaccine vendor located in West Java shipped numerous fake vaccines to community health 

centers throughout Indonesia, resulting in many children under five years of age being falsely 

vaccinated against serious diseases including polio and hepatitis B (The Jakarta Post). This 

incident tainted the image of vaccines in Indonesia, likely making many families  more unwilling 

to accept a dengue fever vaccine in the future. Incidents such as this 2016 scandal only serve to 

reduce the Indonesian government’s ability and confidence to implement nationwide vaccination 
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measures, and will likely become an obstacle in the population’s willingness to accept any future 

dengue vaccine, especially if the dengue fever vaccine has potential risks or negative side effects 

as Dengvaxia had in The Philippines.  

 Furthermore, the social organization of Indonesia could hinder the distribution and 

acceptance of any future dengue fever vaccine. As Indonesia is a predominantly Muslim country, 

religious arguments against the dengue vaccine could prove to be an important roadblock that 

vaccine distributers would have to overcome. Analysis of why, despite the availability of a 

diphtheria vaccine, many cases of diphtheria in children are still being reported in Indonesia, 

suggests that some Indonesian parents still believe that vaccines are prohibited haram, or under 

Islamic law (Sariadji 2017). A survey conducted in Bandung, Indonesia, further suggests that 

“concerns over big business involvement, western conspiracy, and the permissibility to use 

vaccines according to religious teachings” play roles in whether Indonesian families are willing 

to accept the efficacy of vaccines (Hadisoemarto and Castro 2013, 2).  The Indonesian Ulema 

Council has attempted to provide reassurance against these views, stating that vaccines are not 

haram (Sariadji 2017). Many Indonesian Muslims are particularly worried because vaccines may 

contain non-halal ingredients, such as pig-derived gelatin, which is used as a stabilizing agent in 

the measles-rubella vaccine (Gosakti 2020). The Indonesian Ulema Council specifically issued a 

statement in August 2018 assuring that the vaccine was approved for use by Muslims. However, 

rather than getting vaccinated, many individuals interpreted the fatwa and halted their use of the 

measles-rubella vaccine altogether (Gosakti 2020). The province of Aceh, a highly Muslim and 

ultra-conservative region of Indonesia, reported only a seven percent measles-rubella vaccination 

rate in 2018 (Gosakti 2020). The province of Papua is also facing immense religious opposition, 

with only 60 percent of parents vaccinating their children with the measles-rubella vaccine 
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(Gosakti 2020). Thus, even if an effective dengue fever vaccine were to be developed, the 

Indonesian would have a difficult time convincing the most religiously conservative members of 

their society to accept the vaccine, reducing the nation’s ability to successfully rid the 

archipelago of dengue fever.  

Indonesia’s overall status as a lower-middle income country results in socioeconomic 

inequalities interfering with the Indonesian government’s ability to one day introduce a national 

dengue vaccination program (Gupta et al. 2012) . Previous attempts to deliver Vitamin A 

capsules to Indonesian unfortunately missed many rural children, suggesting that attempts to 

vaccinate Indonesian children against dengue fever might actually miss large quantities of the 

population (Berger et al. 2007). Furthermore, lower economic classes are often missed when it 

comes to vaccination because as of 2013, 45 percent of Indonesia’s population was not covered 

by any form of health insurance (Hadisoemarto and Castro 2013). In general, regions throughout 

Southeast Asia often report low vaccine sales overall. Indonesia actually reported the lowest 

rates of public sector influenza vaccine purchase in the region during the 2009 H1N1 pandemic, 

illustrating that more influence is required in the policy arena to increase national adherence to 

global vaccine guidelines (Gupta et al. 2012).  

Research into Indonesians’ willingness to pay (WTP) for a dengue vaccine does suggest 

that most Indonesians are willing to pay for one if it fits within their budget. A higher WTP is 

associated with working as civil servants, living in a large urban city, and possessing a strong 

awareness of dengue viruses and possible preventative practices (Harapan et al. 2017). Harapan 

et al.’s model suggests that marketing efforts for a dengue vaccine should therefore be aimed at 

suburban and rural community members, particularly farmers. Cost-effective vaccine distribution 

is likely also possible if conducted through the World Health Organization’s Expanded Program 
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on Immunization (EPI), which is supported by thousands of community health centers around the 

globe (Hadisoemarto and Castro 2013). Shepard explains that a cost-effective, high vaccination 

rate of 85 percent of children in Southeast Asia is reasonable if the dengue vaccine was linked 

with the EPI (Shepard 2004). Ultimately, despite the numerous obstacles distributors face, early 

attempts to conduct dengue vaccination trials are underway. In 2012, vaccination trials of 

schoolchildren, also happening in Malaysia, the Philippines, Thailand, and Vietnam, were 

undertaken in Indonesia in Jakarta, Bandung, and Denpasar, with no serious complications 

reported so far (WHO 2012). Hope remains that a successful dengue vaccination program could 

be implemented throughout Indonesia upon the development of a successful, tetravalent dengue 

vaccine. 

 

Section III: Slash, Burn, and Ecological Fall-Out 

 Meanwhile, controversial agricultural techniques in Indonesia likely pave the way for the 

ongoing prevalence of infectious diseases. High DHF clustering occurs on the island of 

Kalimantan, a region that is particularly susceptible for the clearing of land through slash-and-

burn methods. The political and economic context of slash-and-burn agriculture in Kalimantan 

has allowed for the technique to continue in the face numerous economic and planetary health 

consequences. Slash-and-burn agriculture is a quick and common method used to clear extensive 

sections of forest or peatland for farming. Since the cost of clearing this peatland via slash-and-

burn is significantly lower than the cost of using non-fire methods, this method is favored by 

Indonesia’s individual, rural, poor farming communities (Chander 2017). Generally, when 

cleared land is scarce and farming families are large and facing poverty, slash-and-burn is not 

only ideal but necessary for survival (Barrett 1999). Between 2015-2016, it is estimated that 
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Indonesian farmers saved US $3 billion by engaging in slash-and-burn agriculture, but 

unfortunately, the Indonesian economy as a whole lost US $47 billion as a result of the damages 

that ensued (Chander 2017). Thus, slash-and-burn agriculture offers short-term and thus essential 

benefits to Indonesia’s poor, but may not be worthwhile considering the problems it causes for 

Indonesia’s population as a whole in the long run. 

Indonesia’s profound use of slash-and-burn agriculture led to massive forest fires in 

Kalimantan and Sumatra that led to the infamous 2015 Southeast Asian haze, resulting in 

dangerously low visibility, high air pollution, and a spike in dengue hemorrhagic fever cases the 

following year. Visibility in August 2015 in Sumatra reached a dangerous low of only 300 

meters, and in Riau, the Pollutant Standard Index (PSI) reached a high of 436 in 2015 (Savage 

2018). These fires proceeded to increase the intensity of the El Niño year that Indonesia 

experienced in 2015 (Savage 2018). Furthermore, the total number of dengue hemorrhagic fever 

cases jumped from 129,650 in 2015 to 204,171 in 2016, before dropping back down to 68,407 in 

2017 (Ministry of Health of the Republic of Indonesia 2004-2018). It is therefore possible that 

the increased strength of the El Niño year as a result of the 2015 Southeast Asian haze likely 

played a role in the increased prevalence of dengue hemorrhagic fever cases.  While additional 

data and analysis would have to be collected and performed in order to verify this possibility, it 

would be unwise to assume that the interaction between damaging human agricultural actions 

and the spread of an erratic, vector-borne disease are completely independent of each other.  

Fortunately, many attempts to curb the use of slash-and-burn farming already exist, such 

as the ASEAN Agreement on Transboundary Haze, created in 2002 and finally ratified by 

Indonesia in 2014. This agreement was created after a 1997 haze crisis that affected a wide 

region of Southeast Asia, in order to monitor the use of slash-and-burn agriculture, consolidate 
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and analyze data between Southeast Asian countries, share scientific conclusions, and jointly 

prepare for emergency responsiveness in the event of another haze crisis (Chander 2017). The 

country has also enacted smaller regulations such as mandatory certification schemes, including 

the Indonesian Sustainable Palm Oil initiative, the Roundtable on Sustainable Palm Oil, and the 

Indonesian Palm Oil Pledge (Chander 2017). The creation of the Peatland Restoration Agency 

has increased efforts to restore damaged peatland such as by blocking drainage canals in order to 

prevent peatland from drying out. This agency is attempting to map fire-prone peatland and has 

set a goal for restoring 2.4 million hectares (Chander 2017). Chander suggests developing “a 

forward-looking map that identifies peatland areas that are likely to become dry in future and 

would be difficult to keep wet as climate change becomes stronger and water levels drop 

significantly owing to deficient rains” (Chander 2017). Thus, Indonesian efforts against slash-

and-burn agriculture focus not only on the prevention of further damage but also the restoration 

of damaged areas. 

Nevertheless, despite political efforts to restrict these harmful agricultural practices, 

Indonesia’s decentralized governance structure has prevented these primarily top down 

approaches from affecting much change. In 2001, Indonesia transformed its political 

organization to place increased emphasis on decentralized governance. Indonesia’s Environment 

and Forestry Ministry therefore has the power to make land and forest laws, but it does not have 

the ability to enforce these national regulations, particularly those regarding peatland and forest 

fires. Instead, it must rely on Indonesian provincial governors and local authorities, such as the 

bupatis (heads of regency) or walikotas (mayors) (Chander 2017). Local walikotas (mayors) are 

more interested in generating income for local development and thus will do so against any 

national policies conserving forest or peatland if they stand in the way. The country was unable 



Vohra | STIA Honors Thesis Supplement 13 

to properly enforce the new land rules and regulations adopted through Indonesia’s ratification in 

2014 of the ASEAN Agreement on Transboundary Haze in order to successfully prevent the 

2015 Southeast Asian haze, and has so far also been unable to fully enforce the blanket ban on 

clearing peatland with fire issued in 2016. Local and regional elites are “often entrenched in 

patronage networks with plantation owners” and have minimal incentive to enforce national 

environmental policies (Edwards and Heiduk 2015).  

It would therefore be beneficial to analyze how bottom up factors play a role in the ability 

to truly curb the use of slash-and-burn farming. A 2016 decree in Kapuas Hulu, West 

Kalimantan made burning farmlands illegal. However, since small farmers were not convinced 

and this decree was not enforced by local authorities, the practice continues there today. Thung 

suggests, “In order to be legitimate and effective, such regulation should be backed by 

convincing data on the environmental impacts of smallholder fire and acknowledge the 

livelihood functions of local burning practices” (Thung 2018). Thus, it is important to realize that 

attempts to curb the use of slash-and-burn agriculture are unfavorable to Indonesia’s rural poor 

who see this practice as vital for survival and not as harmful to the environment. For example, in 

an attempt to battle rural poverty in Indonesia, the government recently issued a “two hectare” 

policy that allocated each family rights to a particular plot of land. However, many plantation 

owners are promising families large sums of money to hand over their land to allow for large and 

cohesive regions of agriculture. Research suggests that families can make up to US $856 per 

hectare if they clear the land with slash-and-burn and then hand it over to larger companies, 

further incentivizing the use of fire (Chander 2017). Large plantation companies in general are 

important to poverty alleviation in Indonesia, so Indonesia’s decision to halt the release of new 

lands to oil palm and timber plantation companies, major drivers of Indonesia’s economy, was 
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met with protests that deemed the practice harmful to the nation’s future and the decision 

politically problematic (Chander 2017). Chander suggests that raising the productivity of these 

plantations through new scientific developments, such as better fertilizers, might be a better way 

to discourage the clearing of new lands through fire for the increased growth of oil palm and 

timber. Ultimately, Indonesia’s decentralized governance structure leads to local land 

distribution, the weak enforcement of laws, and thus unresolved pollution problems. While 

Indonesia may seek funds for implementing new land and fire environmental policies through 

the U.N. initiative on Reducing Emissions from Deforestation and Forest Degradation in 

Developing Countries (Norway has already pledged US $1 billion to Indonesia), widespread 

bureaucratic change would also likely be necessary in order to prevent further environmental 

damage (Chander 2017). 

 

Section IV: Disincentivization of Open Water Storage 

 Due to the tendency of Aedes aegypti mosquitoes to breed in standing water, 

understanding water and sanitation policies in Indonesia would be invaluable. The unplanned 

overpopulation of urban areas in Indonesia lead to health problems involving inadequate housing 

and water, sewerage and waste management systems. Millions of low-income Indonesian 

families lack access to clean drinking water and hygiene facilities, suggesting the importance of 

strengthening the country’s sanitation systems in the face of emerging infectious diseases. 

According to research conducted by Afifah et al., the majority of Indonesian households have 

access to improved drinking water (71.0%) and sanitation (62.1%) (Afifah et al. 2015). However, 

Muntalif et al. suggests that this access is not constant and reliable; rather, issues of poor water 

quality, unreliable service, and insufficient disinfection plague many low-income regions 
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(Muntalif et al. 2017). While collecting and storing water from reputable sources might seem like 

a solution, open water storage in slums allows for increased mosquito breeding and thus disease 

transmission. Nevertheless, Muntalif et al. found that approximately 40 percent of Indonesian 

urban slum households continue to practice open water storage, even though 90 percent of the 

slum households surveyed were aware of the risks associated with it (Muntalif et al. 2017). 

Indonesia’s dengue program does involve efforts to reduce the number of potential mosquito 

breeding sites through the discouragement of open water storage. A “3M” slogan is advertised 

across the country, standing for “covering (Menutup) and cleaning (Menguras) water containers, 

and burying (Mengubur) discarded water containers” (Hadisoemarto and Castro 2013). 

Ultimately, improving access to adequate water supplies and sanitation to low-income urban 

slums could serve as one of the most effective ways to directly restrict the ability of mosquito 

disease vectors to breed and proliferate.  

 

Conclusion  

 Overall, comprehensively analyzing how dengue fever is spread throughout and 

addressed within Indonesia’s borders can assist other similarly structured countries with their 

attempts to deal with equally challenging infectious disease issues. As climate change expands 

the latitudinal range of tropical environments and thus of tropical dengue mosquito vectors, then 

regions of the world who have not previously had to deal with emerging infectious diseases must 

become prepared. Dengue-carrying Aedes aegypti mosquitoes have already found their way to 

Latin America, and it is only a matter of time before the disease finds its way further north. 

Models developed at the beginning of the century suggest that by 2085, it is highly possible that 

half of the world population would be living in areas at risk of dengue fever transmission (Hales 
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et al. 2002). Paul Farmer wrote, “We live in a world where infections pass easily across borders–

–social and geographic––while resources, including cumulative scientific knowledge, are 

blocked at customs” (Farmer 1996, in Barrett and Armelagos 2013, 65). It is necessary that 

countries collaborate to improve vaccine development and distribution, and to halt practices that 

do untold harm to the environment, if the world hopes to minimize the human health of 

decreasing planetary health. Understanding the syndemics of dengue hemorrhagic fever is 

ultimately key to properly preparing the international community to manage new waves of 

emerging infectious diseases.  
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