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ABSTRACT  
 
Background: Climate change is a significant threat to Indonesia, an archipelago that is vulnerable to the 
negative impacts of this phenomenon. This study aims to identify the effects of climate change in Indonesia and 
evaluate mitigation and adaptation strategies needed to improve economic and environmental resilience. Based 
on climate change projections, increases in surface temperature, changes in rainfall patterns, sea level rise, and 
changes in water salinity have negative impacts on various sectors such as agriculture, fisheries, infrastructure, 
and public health. Method: The research method includes secondary data analysis from various official sources 
and a study of relevant literature, with an analytical descriptive approach to identify critical challenges and 
necessary strategies. Findings: The results show that limited fiscal space and the need for budgetary reform are 
significant challenges that need to be addressed through the introduction of a carbon tax, budgetary incentives 
for green technologies, and the removal of fossil fuel subsidies. In addition, mobilization of non-budget funding 
sources is needed to support green projects, with strategies such as the development of public-private 
partnerships, access to international funds, and technical capacity building. Conclusion: In conclusion, 
implementation of the recommended mitigation and adaptation strategies can increase Indonesia's resilience 
to climate change, reduce its risks and negative impacts, and ensure the sustainability of economic and social 
development. Novelty/Originality of this study: This research provides practical guidance for policymakers 
to develop effective strategies to deal with climate change. 
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1. Introduction  

Climate change impacts many aspects of human life, including the environment, 
economy, and health. Indonesia, an archipelago of more than 17,000 islands, is particularly 
vulnerable to climate change, such as rising sea levels, increasing temperatures, and 
changing rainfall patterns. According to BAPPENAS (2019), Indonesia's economic and social 
growth is hampered by climate change, which also jeopardizes environmental 
sustainability. Surface temperatures in Indonesia's major cities are expected to increase by 
3°C by the end of the 21st century, according to the Meteorology, Climatology and 
Geophysics Agency (BMKG, 2017). In addition, it is expected that rainfall will be higher in 
the dry season and lower in the wet season, which could lead to more severe floods and 
droughts (BMKG, 2017). Communities living near the coast and coastal ecosystems are in 
danger due to the 0.25°C per year rise in sea surface temperature and 0.6-1.2 cm per year 
rise in sea level. (Fig. 1).  
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Fig. 1. The phenomenon of climate change in Indonesia 
(BMKG, 2019) 

 
All over the world, the impacts of climate change are being felt. Some straightforward 

indications of this phenomenon include increased global temperatures, changes in rainfall 
patterns, and increased frequency of natural disasters. The effect of climate change on rice 
production in Indonesia (Ruminta et al., 2018), dengue fever cases in West Java 
(Raksanagara et al., 2016), climate suitability of nutmeg plants in Seram Island 
(Laimeheriwa et al., 2020), rainfall distribution in Central Sulawesi Province (Alfiandy & 
Permana, 2020), and productivity of crops in Jember Regency are some examples of climate 
change impacts. In addition, farmers in Wain Village, Southeast Maluku Regency, 
experienced a decrease in income and productivity of cassava as a result of climate change 
(Wokanubun et al., 2020), as well as the Juanda Surabaya climate disaster. Other studies 
show that climate change can impact the distribution of rainfall in Lampung (Manik et al., 
2016), Serang, and changes in the beginning of the dry and wet seasons in Kupang City, East 
Nusa Tenggara. 

The urgency of climate change is increasingly clear, as its impacts are increasingly 
widespread and felt around the world. Rising global temperatures, changing rainfall 
patterns, and increasing levels of natural disasters are clear evidence of this phenomenon. 
Global climate change, caused by increasing concentrations of greenhouse gases in the 
atmosphere, is expected to have a significant impact on the tourism industry. It will affect 
tourists' preferences for destinations and change the attractiveness of destinations, which 
in turn will lead to changes in tourism destination management (Perdinan, 2020). Climate 
change has led to very high rainfall, which has increased the rate of flash floods, landslides, 
and disasters due to natural dams (Azmeri et al., 2015). In disaster-prone areas such as 
Mount Merapi, there have been changes in communication. These changes impact the way 
communication is used, the sources of information used to make evacuation decisions, 
sources of information about volcanic activity, and priorities during emergency response 
and post-disaster recovery (Wardyaningrum, 2014). In addition, an analysis of the impact 
of climate change on the welfare of fishermen in Sungai Kakap Village, Kubu Raya Regency, 
emphasized adaptation strategies, such as the application of multiple income patterns 
through activities that are not related to fishing (Kartini, 2013). 

Concerns about climate and weather risks are increasing due to reduced catchment 
areas, projected increases in extreme weather intensity, and increased flood frequency as a 
result of climate change (Syarifuddin, 2023). Social assistance is essential for flood and 
landslide victims, as thousands of people were evacuated as their homes were washed away 
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by the Cidurian River (Prihhartini et al., 2021). In Bukit Lawang Nature Park, Bahorok 
District, Langkat Regency, North Sumatra Province, disaster awareness education through 
physical activities through mobile applications has been carried out through socialization 
preparation, assessment, program planning, action plans, and evaluation (Nurkadri et al., 
2022). 

A spatial study looking at spatial planning that considers disaster risk in Kudus District, 
Central Java Province, emphasized the importance of community participation in improving 
the quality of spatial planning and reducing the likelihood of disasters (Suryanta & Nahib, 
2016). Villages such as Destana Patra in Sungai Kupah Village, West Kalimantan, were built 
to accelerate recovery, reduce the negative impacts of disasters, and encourage economic 
growth and tourism (Wibisono et al., 2023). Adaptation strategies of coastal communities 
in the Kei Besar Islands, Southeast Maluku, to the impacts of climate change are essential to 
cope with climate disasters over the past forty years. These disasters have caused 
significant losses to individuals and their livelihoods, economic damage, social 
infrastructure damage, and environmental degradation (Far & Tuhumury, 2022). 

To understand the impact of climate change on rice productivity in rice-producing 
areas in Indonesia, the sensitivity of rice production to climate change has been analyzed 
using four different climate variables from 1974 to 2015 (Nurhayanti & Nugroho, 2016). To 
achieve education goals, evaluating the quality of primary education infrastructure in West 
Java Province, Indonesia, based on a multi-hazard and accessibility model, is essential 
(Rahadianto et al., 2021). Given that Indonesia is one of the most vulnerable countries to 
natural disasters, students need to understand how to mitigate landslides (Nurjanah & 
Mursalin, 2021). 

To reduce disaster risk, it is crucial to anticipate the negative impacts of natural 
disasters through disaster mitigation. One example is instilling earthquake disaster 
response awareness in children in elementary school (Yulistiya & Yuniawatika, 2022). To 
improve students' understanding of disaster risk and preparedness, innovative learning 
programs such as Web-Tana are used as a disaster risk reduction strategy in the digital era 
(Rachmadian et al., 2021). A study of health crisis management in Indonesia in 2016 
emphasized that qualitative studies utilizing electronic information sources and literature 
are essential for improving health crisis management programs (Pane et al., 2018). 

In hundreds of sub-districts in ten districts/cities with different levels of disaster 
vulnerability, the development of interactive multimedia teaching materials for disaster 
preparedness is essential (Raibowo et al., 2021). Web-based and Android-based disaster 
management applications are examples of advances in information technology, such as 
mobile technology, that play an essential role in disaster management (Ardianto, 2022). To 
develop disaster-resilient tourism, collaborative governance, which is based on community-
based disaster preparedness, is necessary (Demartoto, 2019). 

The achievement of poverty alleviation in sustainable development and its relation to 
disaster in Central Java can be seen from the decline in target achievement in 2020 
compared to 2019, with most indicators remaining in the red (Purwaningsih, 2022). For 
successful disaster risk reduction and sustainable development efforts, it is crucial to work 
together with various stakeholders in collaborative governance. Raksanagara et al. (2016) 
looked at the effects of climate change on dengue fever cases in West Java, where 
temperature, humidity, and rainfall increased, increasing public health risks.  Sunarti & 
Apriliasari (2015) found the effects of climate change on coastal residents in Demaan 
Village, Jepara Regency, such as rising temperatures, tides, flooding, and rob.  Salampessy et 
al. (2018) investigated the capacity of wet-rice farmers to adapt in Pasuruan District, East 
Java. The study showed that farmers' views on climate change influenced their level of 
support for mitigative and adaptive actions. 

 Previous researcher talked about the availability and access to information on climate 
change, government duties, and community participation in implementing climate change 
adaptation in Indonesia. The study conducted by Utomo & Sitorus (2016) shows changes in 
the way forest land is used in Katingan District, Central Kalimantan, indicating spatial 
synergies in REDD+ implementation. As an effort to reduce the risk of climate change 
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impacts, Zukmadini & Rohman (2023) showed that education about climate change 
mitigation and adaptation is critical. Wahyudin et al. (2020) examined environmental law 
policies for climate crisis mitigation in Indonesia; Yuliantoro & Wahyuni (2019) 
investigated how coastal communities perceive and adapt to climate change in Sarawet 
Village, North Minahasa Regency; and Adiyoga & Lukman (2018) investigated how 
vegetable farmers in South Sulawesi perceive and adapt to climate change. To understand 
how climate change impacts various areas, such as the environment, health, and agriculture. 
This study provides valuable knowledge on how to make appropriate policies and actions 
to deal with problems caused by climate change. To reduce the risks posed by climate 
change, it is crucial to understand how it impacts essential sectors such as agriculture, 
health, and the environment. Mitigation and adaptation must be strengthened. 

Indonesia's infrastructure, agriculture, and fisheries are greatly affected by climate 
change (Wijaya et al., 2017; Syaukat, 2018). For example, changes in rainfall patterns have 
led to decreased agricultural productivity and increased incidence of hydrometeorological 
disasters (Syaukat, 2018). However, there has not been a thorough evaluation of mitigation 
and adaptation methods that can improve economic and environmental resilience in 
Indonesia. As a result, it is crucial to understand the impacts of climate change and 
undertake appropriate mitigation and adaptation efforts to face the challenges generated 
by climate change.  The purpose of this study is to discover the effects of climate change in 
Indonesia and evaluate the mitigation and adaptation methods needed to improve 
economic and environmental resilience so as to provide concrete and implementable policy 
recommendations. 

 
2. Methods 

This research uses an analytical descriptive approach to provide a complete picture 
of the critical issues facing Indonesia related to climate change. This method allows 
researchers to thoroughly describe phenomena and analyze data to find relevant patterns 
and relationships. In doing so, the study was able to discover specific issues faced in the 
mitigation and adaptation process, such as limited fiscal space, reliance on environmentally 
unfriendly revenue sources, and the complexity of the current tax system. 

This study utilizes secondary data analysis from various official sources, including the 
Meteorology, Climatology and Geophysics Agency (BMKG) and the National Development 
Planning Agency (BAPPENAS), as well as relevant literature research. These data sources 
were chosen because they provide up-to-date and accurate information on the Indonesian 
government's policies on climate conditions, adaptation, and mitigation. 

The analysis includes an evaluation of carbon tax policies, fiscal incentives for green 
technologies, and fossil fuel subsidy removal strategies. It also evaluates the effectiveness 
of fiscal policies that have been implemented to support climate change mitigation and 
adaptation efforts. In addition, the research examines various public-private collaboration 
initiatives, the ability to secure international funding, and efforts to improve the technical 
capabilities needed to optimize non-budgetary funding sources. 

The results of this analysis are expected to provide an overview of the strengths and 
weaknesses of existing policies, as well as prospects and obstacles in the mobility of non-
budgetary funding sources.  This research is expected to help Indonesian policymakers 
create more sustainable and efficient mitigation and adaptation strategies.  
 
3. Results and Discussion 

 The following is a histogram representation of the data provided in the table, showing 
the budget ("Ceiling") versus realization ("Realization") for 2023 and 2024 for the 
categories "Climate Change Mitigation" and "Climate Change Adaptation" as well as the 
total. The left side of the graph shows data for 2023, and the right side shows data for 2024. 
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Fig. 2 The budgets for climate change mitigation and adaptation programs in the West Papua 

Region 

 

The histograms in Fig 2. showing how the budgets for climate change mitigation and 
adaptation programs in the West Papua Region in fiscal years 2023 and 2024 were allocated 
and used show some critical points. The budgets for climate change mitigation and 
adaptation of 79,051,495,000 and 1,334,377,000, respectively, were realized almost 
entirely, with a percentage of 97.78% in 2023, indicating that climate change budget 
management was very efficient and effective. However, the budget realization was very low 
from April to April 2024, with 17.93% mitigation of the budget ceiling. However, it is 
essential to ensure that the budget for 2024 is realized according to the target so that 
climate change mitigation and adaptation goals can be fully achieved. It is expected that 
climate change mitigation and adaptation efforts in West Papua will yield significant and 
sustainable results with sound budget management. This is due to the fact that the tagging 
budget, also known as the climate change tagging budget, becomes an important tool to find 
and ensure that the funds provided are actually used for related areas such as agriculture, 
forestry, energy, transportation, as well as water, marine and food security. 

In Indonesia, various climate change projections and threats need to be considered. 
Surface temperatures in major cities will increase by 3 degrees Celsius by the end of the 
21st century. Projections show that while the application of green technologies and 
development adaptation can help, this increase in temperature can cause heat stress in 
humans and animals, as well as accelerate the melting of ice on mountains, threatening the 
balance of ecosystems and public health. 

 
Fig 3. Climate change projections in Indonesia 
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With drier dry seasons and wetter wet seasons, increasingly erratic rainfall can help 

water management become better, but it can also disrupt agricultural patterns and increase 
the risk of natural disasters such as floods and landslides. With sea levels rising by 0.6-1.2 
cm every year, changes are needed by building dykes and coastal infrastructure. However, 
coastal erosion and land loss in coastal areas are still significant hazards. 

Increases in seawater salinity of 0.3 to 0.2 PSU (practical salinity unit)  per year can be 
controlled through water quality monitoring but can affect marine life and threaten the 
availability of freshwater and fisheries resources. In addition, to protect coastal 
infrastructure from ocean waves that are predicted to rise less than 1 meter and may reach 
1.5 meters, the development of breakwater technology is needed. However, there is still a 
risk of damage to infrastructure and the safety of fishermen. 

Reduced agricultural and fisheries productivity is a real threat from climate change, 
negatively impacting food security and the economies of communities that depend on these 
sectors. With the increasing duration and severity of extreme weather, improved early 
warning systems and disaster preparedness are needed, but they still cause infrastructure 
damage and economic losses. To address declining water quality and quantity, which 
impacts habitat and health, water treatment and conservation technologies are needed, but 
the water crisis is still a threat to public health. 

Jayawijaya Peak Glacier is predicted to be extinct by 2025-2026, signaling the loss of a 
primary water source and significant ecosystem changes. While research and 
documentation can improve understanding and mitigation efforts, the loss of glaciers will 
have substantial environmental impacts. As a result, to deal with these multiple impacts of 
climate change, planned and sustainable adaptation and mitigation actions are essential. 

 
3.1  Impact of climate change on the agriculture sector 

Decreased Crop Productivity: If temperatures increase, the process of 
evapotranspiration occurs faster, which in turn can lead to lower crop yields. According to 
research, an increase in temperature led to a decrease of up to 20% in South African maize 
yields. The evapotranspiration process accelerates when temperatures increase. This can 
result in reduced yields (Amin et al., 2015). Studies have shown that climate change affects 
the harvested area and yields of major food crops in some countries, such as Sudan and 
Bangladesh (Uddin et al., 2023; Osman et al., 2021). In addition, weather conditions have 
been a concern of research on mesta cultivation in India (Rao et al., 2013). Moreover, it has 
been observed that climate variations impact crop yields in different places around the 
world. This shows how necessary knowledge of climate cues is for agriculture (Holopainen 
et al., 2012; Llano et al., 2011).  

In addition, many studies have been conducted on the relationship between climatic 
factors and crop yields. Examples include the effect of water stress on soybean development 
(Pereira et al., 2019), the impact of climate change on maize productivity (Gurusamy & 
Rudrasamy, 2020), and the effect of climate variables on rice yield in the Philippines 
(Enovejas et al., 2020). These studies emphasize that climate variability in agricultural 
systems is critical for optimizing productivity. As shown by studies on wheat cultivation in 
Germany and Brassica Juncea L Bharat et al. (2022), planting time has been identified as an 
essential component that affects crop yield (Liu & Hou, 2017). Many studies have shown 
that evapotranspiration plays a critical role in agricultural water consumption and 
demonstrates how vital irrigation treatments are (Hashem, 2015). In addition, research has 
examined the use of agrometeorological indices to improve yield predictions with crop 
models; this suggests that complex factors influence accurate yield calculations (Lalic et al., 
2014). A synthesis of these references shows how climate change, temperature variation, 
evapotranspiration, and crop productivity relate to each other. It is critical to understand 
these interactions to develop sustainable agricultural practices that can prevent the 
negative impacts of climate change on crop yields. 
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3.2 Impacts of climate change on the fisheries and marine sector 

Changes in the Geographic Distribution of Fish can be caused by increased seawater 
temperatures, resulting in many species shifting to calmer waters. The study conducted by 
Park Williams et al. (2017) showed that in the last twenty years, cod populations in the 
North Atlantic have moved northward by 200 km. Climate change can alter the distribution 
of fish species by increasing sea surface temperatures. Many fish behaviors can be affected 
by these increased temperatures. These include reproduction, early life stages, and 
migration patterns. Studies have shown that temperature affects fish reproduction, larval 
survival, and size at hatching (Pankhurst & Munday, 2011).  

In addition, adult fish can migrate early due to temperature changes, which can alter 
their habitat choices and place them in different environmental conditions (Quinn et al., 
2016). In addition, sea surface temperature is a critical climate component in the timing of 
fish migration; these factors also influence when fish return to their freshwater habitat 
(Hodgson et al., 2005). Studies on salmon species have emphasized the influence of 
temperature on habitat use and fish migration routes. These studies also emphasize the 
ability of fish to adjust to changes in the marine environment (Kristensen et al., 2019; 
Goertler et al., 2021). 

It is critical to understand the relationship between temperature variation and fish 
migration to predict how climate change may affect the geographic distribution of fish 
populations. By studying the influence of temperature on fish behavior and migration 
patterns, researchers can gain insight into how fish species respond to changing 
environmental conditions, including shifts in sea surface temperature. 

 

3.3 Impacts of climate change on the tourism industry 

Increased storm frequency and rising sea levels can cause damage to beaches and 
tourist sites. According to a 2019 World Tourism Organization report, hurricane damage to 
Caribbean beaches has increased by 30% in the last five years. Increased storm frequency 
and sea level rise due to climate change can indeed have a detrimental impact on coastlines 
and tourist destinations. Numerous studies have investigated the effects of extreme weather 
events and sea level rise on coastal areas, highlighting the vulnerability of these areas to 
hazards caused by climate change. 

An increasing number of storms and sea level rise jeopardize beaches and coastal 
tourist attractions (García-Romero et al., 2023; Hoogendoorn & Fitchett, 2018; Widura & 
Mardiatno, 2022) These environmental changes lead to severe coastal flooding, coastal 
erosion, and erosive processes. This impacts the infrastructure and attractiveness of tourist 
destinations. Studies show an increase in storms since the 1990s. They predict extreme sea 
levels will increase by up to 60% by 2100. When sea level rise, ocean surges and storms 
combine, they cause significant coastal erosion and coastal flooding. This threatens tourism 
infrastructure and requires remediation plans. The goal of the cooperation between the 
research institute and the environmental program is to ensure the sustainability and 
resilience of coastal tourism destinations through the application of climate change data in 
coastal management. 

Research has shown that intensification of storms can lead to increased coastal erosion, 
waterlogging, and infrastructure damage along coastlines. In addition, sea level rise 
exacerbates the impacts of storms by amplifying coastal flooding and erosion, posing 
significant risks to coastal communities and tourist sites. The research also emphasizes the 
importance of coastal management strategies, such as beach nourishment and dune 
restoration, in reducing the adverse impacts of storm surges and sea level rise in coastal 
areas. 

In addition, the economic implications of coastal hazards on tourism have been 
explored, with findings indicating potential revenue losses and infrastructure damage from 
storm events and sea level rise. The tourism sector's reliance on coastal attractions 
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underscores the need for adaptation measures to protect these valuable assets from the 
impacts of climate change. Understanding the interactions between storm frequency, sea 
level rise, coastal erosion, and tourism vulnerability is critical to developing effective 
adaptation and resilience strategies for coastal areas and tourist destinations. 

 

3.4  Climate change impacts on infrastructure 

Physical Damage to Infrastructure: Natural disasters such as floods, storms, and heat 
waves can cause damage to roads, bridges, and buildings. A study conducted by research, 
shows that infrastructure damage caused by flooding in Southeast Asia amounts to $2 
billion per year. Natural disasters such as floods, storms, and heatwaves can severely affect 
physical infrastructure such as roads, bridges, and buildings. These accidents can cause 
significant damage, disrupt vital services, and challenge recovery (Cavallo et al., 2010). 
Natural disasters often cause damage to infrastructure and medical facilities, which hinders 
the provision of health services for acute and chronic illnesses (Hugelius et al., 2019). 
Infrastructure rehabilitation is necessary after disasters to ensure the continuity of 
essential services and assist affected communities (Reinhardt et al., 2011). 

In areas prone to climatic disasters such as floods, landslides, and earthquakes, 
infrastructure, particularly railway systems, faces significant challenges. The effects of such 
disasters on railway infrastructure can be severe, affecting operations and requiring robust 
strategies for resilience and recovery (Roy et al., 2023). Implementing decentralized energy 
and water networks can increase community resilience to natural disasters by ensuring 
continued access to vital resources during and after disasters (Joshi & Mohagheghi, 2022). 
To reduce risks and accelerate post-disaster recovery, it is considered essential to 
incorporate a disaster risk reduction philosophy into infrastructure projects (Palliyaguru et 
al., 2012). 

Geographic information systems (GIS) and artificial intelligence can work together to 
improve disaster management by enabling effective resource allocation and organized 
rescue operations (Emami, 2023). It is critical to have a robust prediction and mitigation 
strategy as severe weather conditions associated with natural disasters damage power 
infrastructure and impact millions of users (Ali et al., 2022). Using software-defined satellite 
networks, evacuating data from centers in disaster-affected areas can help maintain 
connectivity and data access during a crisis (Lourenco et al., 2019). 

To build cities and communities that are resilient to natural hazards such as floods, 
volcanic eruptions, earthquakes, and hurricanes, it is crucial to incorporate psychological 
preparedness into disaster risk reduction policies (Palupi, 2022). To create successful 
resilience strategies and response plans, evaluation of the vulnerability of critical 
infrastructure, related industries, and communities during extreme events is essential. Sand 
and dust storms, often considered underestimated natural hazards, have significant impacts 
on a wide range of environments, confirming the importance of a thorough disaster 
preparedness plan (Middleton et al., 2018). 

Building resilience to natural disasters requires a multi-faceted approach involving 
stakeholders from different sectors to improve warning systems, social engagement, 
disaster planning, and physical infrastructure (Chaudhary & Piracha, 2021). After major 
natural disasters, assistance from other countries is essential to aid recovery and 
reconstruction in the affected areas (Becerra & Cavallo, 2014). To maintain community 
functionality during disasters and improve overall resilience, protecting vital infrastructure 
is essential (Cvetković & Kezunović, 2021). Civil engineers are necessary for dealing with 
natural disasters such as floods and hurricanes, and they also contribute to disaster 
response and infrastructure recovery (Ha, 2017). 

To understand the financial implications and challenges associated with rebuilding 
damaged infrastructure, it is imperative to conduct cost-performance indicator analysis in 
post-disaster reconstruction projects (Safapour et al., 2020). The implementation of post-
disaster learning models based on local wisdom can help the recovery of educational 
infrastructure and human resources in affected communities (Warsihna et al., 2020). A 
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critical component of disaster resilience is mental health preparedness, which requires 
robust social, economic, cultural, and political infrastructure to support effective emergency 
response and recovery (Sadeghi & Ahmadi, 2007). 

Thus, comprehensive strategies are needed for resilience, recovery, and 
reconstruction, as natural disasters pose significant challenges to physical infrastructure. 
Communities can improve their preparedness and emergency response capabilities to 
reduce the impact of natural disasters on infrastructure and ensure sustainable 
development in the face of environmental hazards by combining disaster risk reduction 
philosophies, technological advances, and interdisciplinary cooperation. 

 

3.5. Interlinkages between Sectors 

Climate change impacts affect multiple and interconnected sectors, which increases 
the importance of inter-sector collaboration for mitigation and adaptation. The relationship 
between the agriculture and tourism sectors is close; in this case, the growth of the 
agriculture sector drives the growth of the tourism sector, especially through agrotourism 
and produce-based festivals. If the agriculture sector experiences a decline in productivity 
due to drought or flooding, local food availability will be compromised, resulting in rural 
and coastal tourist attractions losing their appeal. In addition, damage to ecosystems such 
as rice fields or coffee plantations due to changes in weather patterns will reduce the quality 
of natural attractions. Conversely, disruptions caused by tourism, such as a decrease in 
tourist visits, affect the local economy, especially those who depend on tourism as part of 
the agricultural economy. 

Fiscal policies supporting climate change mitigation are essential to deal with these 
issues. The use of renewable energy is encouraged by the removal of fossil fuel subsidies 
and the implementation of a carbon tax. This assists the agriculture and tourism industries 
and sectors in adopting sustainable practices. For example, funds obtained from carbon 
taxes can be used to build green infrastructure or more efficient irrigation technologies. In 
addition, fiscal policies can enable cooperation between the private sector and the 
government to develop green initiatives such as ecotourism and organic farming. Fiscal 
incentives help local communities adopt new technologies and strengthen their defenses 
against natural disasters and extreme weather. 

For mitigation policies and strategies to be effective and impactful, cross-sector 
integration is essential. To tackle climate change, governments must ensure that policies 
work with the energy, transportation, agriculture, and tourism industries. For example, to 
prevent coastal erosion, dykes are built to protect coastal infrastructure and sustain tourism 
and agricultural activities. Early warning systems for extreme weather can also help local 
communities prevent disasters and reduce economic losses in the transportation and 
tourism sectors. 

Education plays an important role in disaster preparedness and climate adaptation. 
By providing disaster education in schools and community-based training, communities can 
be better prepared for climate risks. Education on climate change mitigation increases 
people's awareness and encourages them to actively participate in adaptation strategies, 
such as environmentally friendly agriculture. In today's digital era, social media applications 
and mobile phone apps further facilitate training and information dissemination, ensuring 
that communities have relevant skills and knowledge. 

A resilient ecosystem in the face of climate change is shaped by appropriate fiscal 
policies, cross-sector collaboration, and a strong role for education. Indonesia can improve 
economic and environmental resilience through cooperation between the public and 
private sectors. Through the adoption of sustainable technologies and the improvement of 
people's skills, the agriculture, tourism, and infrastructure sectors will be better prepared 
for the impacts of climate change. Ultimately, this sustainable and integrated approach can 
ensure inclusive development aligned with climate mitigation goals, resulting in a more 
sustainable and secure future for everyone. 
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4. Conclusions 
Limited fiscal space and the need for budgetary reform are significant challenges that 

need to be addressed through the introduction of carbon taxes, fiscal incentives for green 
technologies, and the removal of fossil fuel subsidies. In addition, mobilization of non-
budget funding sources is needed to support green projects, with strategies such as the 
development of public-private partnerships, access to international funds, and technical 
capacity building. Implementation of recommended mitigation and adaptation strategies 
can increase Indonesia's resilience to climate change, reduce its risks and negative impacts, 
and ensure the sustainability of economic and social development. 

Climate change can have a significant impact on various sectors of the regional 
economy. The agriculture, fisheries, tourism, and energy sectors are the most vulnerable to 
the effects of climate change. Implementation of mitigation and adaptation strategies can 
increase Indonesia's resilience to climate change, reduce its risks and negative impacts, and 
ensure the sustainability of economic and social development. 

In addition to the four main sectors mentioned earlier, several other sectors could be 
affected by climate change, but indirectly. 1. Public Health Sector: Climate change may 
increase the risk of infectious diseases such as dengue fever, malaria, and chikungunya, and 
an increase in the frequency and intensity of heat waves may cause health problems. 2. 
Transportation Sector: Sea level rise and extreme flooding can damage transportation 
infrastructure, such as roads, bridges, and ports, disrupting the mobility and distribution of 
goods. Extreme weather, like storms and strong winds, can disrupt air, land, and sea 
transportation operations. 3. Industry Sector: Water and electricity supply disruptions due 
to climate change can hamper production processes in the industrial sector. Infrastructure. 
Decreased revenue, increased costs, and supply chain disruptions are some of the 
significant economic risks for the region. 
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