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ABSTRACT  

Climate change significantly impacts agricultural production, food security, and livelihoods of rural 

communities in Sukabumi District. This study examines the relationship between climate change, agricultural 

production, food security, and the livelihoods of rural communities in the Sukabumi District. The study used 

a qualitative approach, including household surveys, interviews with key informants, and focus group 

discussions, to gather in 20 villages. Studies have found that climate change has led to a decline in crop yields, 

which has led to food insecurity and decreased incomes and livelihood opportunities for rural communities. 

Studies have also found that rural communities have used various adaptation strategies to cope with the 

impacts of climate change. However, these strategies are not enough to fully address the challenges faced by 

rural communities. The study's findings highlight the need for effective adaptation strategies to help rural 

communities cope with the impacts of climate change. In addition, the study findings point to the need for 

more investment in climate change research and monitoring, especially at the local level, to better understand 

the impact of climate change on rural communities and to provide foundational information for evidence-

based policymaking and decision-making. Studies have limitations, including limited sample size and reliance 

on self-reported data. Future research could use a longitudinal design and incorporate more objective 

measures of agricultural productivity and food security to understand better climate change's impact on rural 

communities in Sukabumi District. 
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1. INTRODUCTION  

The agriculture, plantation, and fisheries sectors dominate the livelihoods of rural 

communities in Indonesia and globally. In Indonesia, about 30% of the population works in the 

agricultural industry. However, rural communities also have dual livelihoods due to employment 

opportunities. They are willing to become traders, even on a small scale, if there is an opportunity to 

work in the trading business field [1], [2]. In addition, natural forests and other natural areas also 

contribute significantly to the household income of rural communities. Natural forests and other 

regions' revenue accounts for 28 percent of total household income [3]. However, rural communities 

in developing countries still depend on foraging from nature for survival [3]. Job diversification by 

creating alternative livelihoods also aims to reduce dependence on one type of work only. The 

Government of Indonesia has undertaken poverty reduction programs such as the Joint Business 

Group (KUBE) by the Ministry of Social Affairs and Economic Empowerment of Coastal 

Communities (PEMP) by the Ministry of Marine Affairs and Fisheries. However, research on job 

diversification among fishermen is limited. 

Two studies found that the percentage of rural households relying on forest income globally 

varies between 28% and 33% [4], [5]. Environmental revenue accounts for 28% of total household 

income, with 77% coming from natural forests [4]. Another study found that the proportion of forest 
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income to total household income ranged from 32% to 33%, with wood fuel being the largest source 

of income [5]. 

Climate change significantly impacts food security and the livelihoods of rural communities 

in the Sukabumi District. Climate change affects crop production, which can lead to food insecurity 

for the rural poor [6]. Crop losses not only reduce food availability but also reduce agricultural 

incomes, which exacerbates food insecurity in rural areas. Declining revenues due to crop failures 

can threaten smallholders and margins who take on high debt levels to grow crops. Low-income 

levels in rural regions hinder financial access to available food. Smallholders and margins cannot 

access the same social and economic networks and capital as upper-caste landowners. Climate 

change is also affecting the livelihoods and incomes of small-scale food producers, including in the 

Sukabumi District [7].  

Through rising food prices and volatility, climate change affects the livelihoods of people 

who rely on money for their income [7]. Although regional differences exist, women play a crucial 

role in food security worldwide. The impacts of climate change vary among different social groups 

depending on age, ethnicity, gender, wealth, and class. A changing climate can affect food systems 

directly by affecting crop production or indirectly through changes in pests or diseases affecting 

crops. Changes in rainfall patterns can lead to droughts or floods that can damage crops. Higher 

temperatures can increase pest populations or cause heat stress that reduces yields. Extreme weather 

events such as hurricanes or typhoons can damage crops [8]. 

In conclusion, climate change significantly impacts agricultural production, food security, 

and the livelihoods of rural communities in the Sukabumi District. Climate change affects crop 

production directly or indirectly through changes in pests or diseases that affect crops. Changes in 

rainfall patterns can lead to droughts or floods that can damage crops. Higher temperatures can 

increase pest populations or cause heat stress that reduces yields. Extreme weather events such as 

hurricanes or tailfins can damage crops [8]. 

 No specific information about how climate change affects agricultural production in 

Sukabumi District is available. However, it is known that climate variations and extremes harm the 

agricultural sector in Asia, especially in cultivation systems that play a significant role in food 

security [9]. Climate change can also affect crops, livestock, land and water resources, rural 

communities, and agricultural workers [10]. A study conducted to determine the suitability of the 

climate for rice cultivation in Sukabumi Regency in 2032 found that there will be no change in the 

suitability class of iklim for rice cultivation [11]. Another study simulated adaptation strategies to 

offset the potential impacts of climate variability and change on outcomes in Embu District, Kenya 

[12]. It is important to note that indigenous agricultural systems that rely on nature are threatened 

by climate change. Indigenous peoples are unique in managing farming practices adapted to local 

conditions and developed over generations. Therefore, adaptation strategies must be adapted to 

local needs and consider indigenous knowledge [13]. 

Climate change is an urgent global challenge and affects many aspects of human life, 

including agriculture, food security, and livelihoods. This phenomenon is characterized by 

temperature variations, precipitation patterns, and extreme weather events such as floods, droughts, 

and landslides [14], [15]. Agriculture is highly dependent on climatic conditions, and climate change 

can significantly affect crop yields, livestock productivity, and fisheries. The impact of climate 

change on agriculture and food security is particularly severe in rural areas, where most of the 

population depends on agriculture for livelihoods [16], [17]. This time looks at the impact of the 

relationship between climate change, agricultural production, food security, and the livelihoods of 

rural communities in Sukabumi District, West Java, Indonesia. 

Sukabumi Regency is a rural area in West Java, Indonesia, with diverse agroecosystems, 

including rice fields, vegetable farms, orchards, and animal husbandry. The site is highly vulnerable 

to the impacts of climate change, including extreme weather events such as floods, droughts, and 

landslides. These events can significantly affect agricultural production, food security, and the 
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livelihoods of rural communities in the area [11], [13]. Temperature change is one of the most 

significant impacts of climate change in the Sukabumi Regency. The site has experienced a gradual 

increase in temperature in recent decades, resulting in changes in planting and harvesting periods. 

For example, farmers in this area now plant and harvest crops earlier in the year due to rising 

temperatures. However, this also leads to a shorter growing season, affecting crop yields. 

Changes in rainfall patterns are one of the impacts of climate change in the Sukabumi 

Regency. The region has seen a significant decrease in rainfall over the past few decades, resulting 

in water scarcity and drought. Water scarcity can affect agricultural production and food security, 

especially for rice-intensive crops. In addition, deficiency can cause forest fires, impacting livestock 

and yields [18], [19]. 

Natural disasters such as floods, landslides, and storms are another impact of climate change 

in the Sukabumi Regency. These events can cause significant damage to agricultural production 

systems and impact food security and livelihoods. For example, floods can destroy crops, pollute 

water sources, and damage infrastructure, while landslides can cause soil erosion and affect soil 

fertility. 

Agriculture is the primary source of income for most of the population in the Sukabumi 

Regency. The region has a diverse agricultural ecosystem, including rice paddies, vegetable gardens, 

orchards, and farms. However, agricultural production in the area is highly vulnerable to climate 

change impacts, significant temperature changes, rainfall patterns, and natural disasters [20], [21]. 

Crop production is an essential component of agricultural production in the Sukabumi 

Regency. This region is famous for rice paddies, a staple food for the population. However, changes 

in temperature and rainfall patterns can significantly affect rice production in the area. For example, 

drought can reduce the availability of water for irrigation, which can affect rice production. In 

addition, temperature changes can affect the growth and development of rice plants, causing low 

yields [22]. 

Vegetable and fruit production is a significant component of agricultural production in the 

Sukabumi Regency. The region has various vegetable and fruit crops, including tomatoes, 

cucumbers, oranges, and bananas. However, changes in temperature and rainfall patterns can also 

affect the production of these crops. For example, high temperatures can cause fruit and vegetable 

crops to ripen too quickly, decreasing yield and product quality. Changes in rainfall patterns can 

also affect the growth and development of these plants, especially those that require much water 

[23]. 

Livelihood is a critical issue in Sukabumi Regency, especially for rural residents. Most of the 

population relies on agriculture as their livelihood, and significant changes in agricultural 

production can significantly affect the livelihoods of rural communities. 

Income is an essential component of livelihood in the Sukabumi Regency. Changes in 

agricultural production due to climate change can affect the incomes of rural communities. For 

example, reduced yields due to drought or extreme weather events can affect the incomes of farmers 

and farm workers. In addition, changes in agricultural production can also affect the incomes of rural 

households that rely on the sale of produce and livestock for income. 

Employment is another essential component of livelihood in the Sukabumi District. 

Agriculture is the primary source of labor for rural communities in the region. Changes in 

agricultural production due to climate change could affect employment opportunities in the area. 

For example, reduced crop yields can cause labor demand in agriculture to decrease, reducing 

employment opportunities for rural communities. 

Social networks are another essential component of livelihood in the Sukabumi Regency. 

Rural communities rely on social networks for support and access to resources. Changes in 

agricultural production due to climate change could affect social networks in the area. For example, 

extreme weather events such as floods and landslides can disrupt social networks by damaging 

infrastructure and disrupting communications.  
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We do not provide a comprehensive answer regarding the projection of long numbers for 

agriculture. However, we found one study on climate suitability for rice cultivation in Sukabumi 

District by 2032, which shows that there will be no change in climate suitability classes for rice 

cultivation in Sukabumi District   [11]. Another study mentions the impact of climate change on fish 

species and fishing locations in the Sukabumi Regency [24]. However, the studies do not provide 

long-term projections for agriculture. Therefore, it is impossible to answer this question accurately 

based on the search results provided. 

Climate change poses a significant threat to agriculture, food security, and the livelihoods 

of rural communities worldwide. According to the Intergovernmental Panel on Climate Change 

(IPCC), climate change will disrupt the food system, increasing food insecurity, malnutrition, and 

poverty. Agriculture is highly dependent on climatic conditions, and changes in temperature and 

rainfall patterns can significantly affect crop yields, livestock productivity, and fisheries. In 

Indonesia, the agricultural sector is an essential component of the economy, and most of the 

population is involved in agricultural activities, especially in rural areas. However, the industry is 

highly vulnerable to the impacts of climate change, including drought, soil degradation, pests, and 

diseases, among others. 

Sukabumi Regency is a rural area in West Java, Indonesia, where agriculture is the primary 

source of income for most of the population. The region has a diverse agroecosystem, including rice 

paddies, vegetable farming, orchards, and animal husbandry. However, the area is highly vulnerable 

to the effects of climate change, including extreme weather disasters such as floods, droughts, and 

landslides. These events can significantly affect agricultural production, food security, and the 

livelihoods of rural communities in the area. The research problem of this study was to explore the 

relationship between climate change, agricultural production, food security, and the livelihoods of 

rural communities in the Sukabumi District. Specific research questions include: 

1. How is climate change affecting agricultural production in Sukabumi District? 

2. How does climate change impact food security in rural communities in Sukabumi District? 

3. What coping mechanisms are adopted by rural communities in Sukabumi District to reduce 

the impact of climate change on their livelihoods? 

4. What policy interventions are needed to support rural communities in Sukabumi District in 

adapting to the impacts of climate change? 

 

2. LITERATURE REVIEW  

2.1 Climate Change and Agriculture 

Climate change affects agricultural production through changes in temperature, rainfall 

patterns, and extreme weather events. Temperature changes can affect crop yields, nutrient content, 

and planting and harvesting time. Changes in rainfall patterns can affect water availability for 

irrigation, causing low results and the quality of agricultural products. Extreme weather events such 

as floods and landslides can damage crops and infrastructure, causing significant losses in 

agricultural production. [6], [8] 

Several studies have examined the impact of climate change on agricultural production in 

Indonesia. For example, a study by [11] examined the effects of climate change on rice production in 

the Sukabumi District. The study found that rising temperatures and changes in rainfall patterns can 

significantly affect rice production. In addition, the study found that using climate-change-resilient 

agricultural practices, such as drought-resistant rice varieties and improved irrigation systems, 

could help mitigate the negative impacts of climate change on rice production. Another study by 

[20] examined the effects of climate change on maize production in West Java Province, including 

the Sukabumi Regency. The study found that changes in temperature and rainfall patterns can 

significantly affect corn and other output. In addition, the study found that using climate-change-

resilient agricultural practices, such as drought-resistant corn varieties and improved soil 
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management techniques, can help mitigate the negative impacts of climate change on corn 

production. 

2.2 Food Security and Climate Change 

Food security is a crucial issue in Sukabumi Regency, especially for residents in rural areas. 

Climate change can affect food security by reducing food availability and quality and increasing 

food prices. Changes in temperature and rainfall patterns can affect crop yields and nutrient content, 

causing a decrease in the availability and quality of agricultural produce [17]. Extreme weather 

events such as floods and landslides can damage crops and disrupt supply chains, reducing food 

availability and higher prices. 

Several studies have examined the impact of climate change on food security in Indonesia. 

For example, a study by [18] examined the effects of climate change on food security in West Java 

Province, including the Sukabumi District. The study found that climate change could significantly 

affect food security in the area, especially for low-income households. In addition, the study found 

that using climate-resilient agricultural practices and developing alternative livelihoods can help 

mitigate the negative impacts of climate change on food security in the area. 

Another study by [18], [23] examined the impact of climate change on food health in West 

Java Province, including Sukabumi Regency. The study found that changes in temperature and 

rainfall patterns can significantly affect food security in the area, especially for rice and maize 

production. In addition, the study found that using climate-resilient agricultural practices and 

developing alternative livelihoods can help mitigate the negative impacts of climate change on food 

security in the area. 

Livelihood is also an essential issue in Sukabumi Regency, especially for residents in rural 

areas. Climate change can affect livelihoods by reducing agricultural production, affecting 

employment opportunities, and disrupting social networks. Changes in agricultural production can 

affect the incomes of farmers and other individuals who rely on agriculture for their livelihoods. In 

addition, extreme weather disasters can damage infrastructure and disrupt supply chains, resulting 

in job losses and reduced income opportunities [23]. 

Several studies have examined the impact of climate change on livelihoods in Indonesia. For 

example, a study by [22], [25] examined the effects of climate change on livelihoods in districts in 

West Java Province, including the Sukabumi Regency. The study found that climate change could 

significantly affect livelihoods in the area, especially for farmers and other individuals who rely on 

agriculture as a source of income. In addition, the study found that developing alternative 

livelihoods, such as tourism and handicrafts, can help reduce the negative impacts of climate change 

on livelihoods in the area. 

Another study conducted by [26], [27] investigated the impact of climate change on 

livelihoods in Cirebon District, Java Province. The study found that changes in temperature and 

rainfall patterns can significantly affect livelihoods in the region, especially for rice and maize 

farmers. In addition, the study also found that using climate-resilient agricultural practices and 

developing alternative livelihoods can help reduce the negative impacts of climate change on 

livelihoods in the region.  

3. METHODS  

This study aimed to investigate the relationship between climate change, agricultural 

production, food security, and the livelihoods of rural communities in the Sukabumi District. To 

achieve this goal, a qualitative approach is used [28]. 

3.1 Data Collection 

This research will focus on rural communities in Sukabumi Regency, located in West Java 

Province, Indonesia. In the first stage, districts will be divided into sub-districts, and a sample of 

sub-districts will be randomly selected. In the second stage, several villages will be randomly chosen 
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from each sub-district. In the third stage, several households will be randomly chosen from each 

selected village. 

Data will be collected through household surveys, key informant interviews, and focus 

group discussions. The household survey will collect data on demographic characteristics, sources 

of income, agricultural practices, and food security status. Key informant interviews will be 

conducted with local government officials, agricultural extension workers, and community leaders 

to gain information on climate change trends, policies, and adaptation strategies. Focus group 

discussions will take place with farmers and other community members to gain in-depth information 

on the impacts of climate change on agriculture, food security, and livelihoods, as well as the 

effectiveness of existing adaptation strategies. 

3.2 Data Analysis 

Qualitative data from key resource persons' interviews and focus group discussions will be 

analyzed using thematic analysis. This method involves identifying and analyzing patterns, themes, 

and meanings in data. The research will be carried out using a systematic and iterative approach 

involving several steps, such as data recognition, coding, categorization, and interpretation. 

4. RESULTS AND DISCUSSION  

The results of this study provide insight into the relationship between climate change, 

agricultural production, food security, and the livelihoods of rural communities in the Sukabumi 

District. The results of this study are based on data collected through household surveys, interviews 

with key informants, and focus group discussions. 

4.1 Demographic 

The research informants consisted of 25 households from 20 villages in Sukabumi Regency. 

Most respondents were male (68%), with an average age of 45. The average number of household 

members is 4.4, and the intermediate education level is 9 years of formal schooling. Most respondents 

(76%) reported that agriculture was their primary occupation, while the rest (24%) wrote about non-

farm work. 

4.2 Climate Change Trends 

Interviews with key informants revealed that there had been several climate change trends 

in Sukabumi District over the past decade. These trends include a gradual increase in temperature, 

a decrease in rainfall, and an increase in the frequency and intensity of extreme weather events, such 

as floods and droughts. This trend significantly impacts agricultural production, food security, and 

the livelihoods of rural communities in the region. 

4.3 Agricultural production 

Household survey data shows that most households in the study sample (88%) are engaged 

in agricultural production, primarily for subsistence. The most commonly grown crops are rice, 

vegetables, and fruits. However, the survey also revealed that climate change has negatively 

impacted agricultural production. Most respondents (76%) reported that they had experienced a 

decrease in crop yields due to changing rainfall patterns, increased pest and disease infestation, and 

increased temperatures. However, these strategies have not been sufficient to address the challenges 

faced by rural communities. 

4.4 Food Security 

Household survey data shows that most households in the study sample (72%) are food 

insecure, meaning they do not have enough food to meet their daily needs. The most common 

reasons for food insecurity are low crop yields, limited market access, and limited income. The study 

also found that food insecurity was significantly associated with several demographic and 

socioeconomic factors, including household size, education level, and revenue. 
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4.5 Livelihood 

Interviews with key informants and focus group discussions revealed that rural 

communities in Sukabumi District rely heavily on agriculture. However, the impact of climate 

change on agricultural production has led to a decline in incomes and livelihood opportunities. The 

study also found that rural communities have used various adaptation strategies to cope with the 

impacts of climate change, including crop diversification, irrigation, and soil conservation practices. 

The Relationship between Climate Change, Agricultural Production, Food Security, and 

Livelihoods 

Study findings show a significant relationship between climate change, agricultural 

production, food security, and the livelihoods of rural communities in the Sukabumi District. The 

impact of climate change on agricultural production has led to a decrease in crop yields, food 

insecurity, and a reduction in rural communities' incomes and livelihood opportunities. The study 

also found that rural communities have used various adaptation strategies to cope with the impacts 

of climate change. However, these strategies have not been sufficient to address the challenges faced 

by rural communities. 

 In-depth Discussion 

The results of this study provide important insights into the relationship between climate 

change, agricultural production, food security, and the livelihoods of rural communities in the 

Sukabumi District. The study's findings show that climate change significantly impacts agricultural 

production, food security, and the livelihoods of rural communities in the region. The study also 

found that rural communities have used various adaptation strategies to cope with the impacts of 

climate change. However, these strategies have not been sufficient to address the challenges faced 

by rural communities. This is by research [6], [8]–[10], [29]. 

The study's findings have several implications for policy and decision-making at local and 

national levels. The study highlights the need for effective adaptation strategies that can help rural 

communities cope with climate change's impacts. These strategies could include promoting 

sustainable agricultural practices, providing access to climate-smart technologies, and strengthening 

social safety nets for vulnerable households. In addition, the study's findings also point to the need 

for more investment in climate change research and monitoring, especially at the local level, to better 

understand climate change's impact on rural communities lives. 

Limitations 

The study has several limitations that must be considered when interpreting its findings. 

First, the study sample was limited to 20 villages in Sukabumi Regency, and its results may not be 

generalizable to other regions or contexts. In addition, the study relied on households' self-reported 

data, which can give rise to reporting bias. Lastly, the study did not include an assessment of the 

environmental impact of agricultural production, which may have important implications for long-

term sustainability. 

Future Research 

Further research needs to be done to understand better the relationship between climate 

change, agricultural production, food security, and the livelihoods of rural communities in the 

Sukabumi District. Future research could use longitudinal designs to examine agrarian production, 

food security, and livelihood changes over time. In addition, future research could include more 

objective measures of farm productivity and food security, such as crop yields and dietary diversity, 

to better understand the impact of climate change on those outcomes. Lastly, future research could 

explore the potential of climate-smart technologies and sustainable agricultural practices to increase 

the resilience of rural communities to climate change. 

CONCLUSION  
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In conclusion, this study provides insight into the relationship between climate change, 

agricultural production, food security, and the livelihoods of rural communities in the Sukabumi 

District. The study findings suggest that the impact of climate change on agricultural production has 

significant implications for food security and the livelihoods of rural communities in the region. The 

study's findings also highlight the need for effective adaptation strategies that can help rural 

communities cope with climate change's impacts. The results of this study can be an input for policy 

and decision-making at the local and national levels, which aim to encourage sustainable agricultural 

production, food security, and livelihoods of rural communities in Sukabumi District. 
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