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Abstract. Rozaki Z, Saputri RD, Kamarudin MF, Rahmawati N. 2026. Livelihood vulnerability and resilience of rainfed rice farmers to 

climate change in Java, Indonesia. Asian J Agric 10 (1): g100108. https://doi.org/10.13057/asianjagric/ g100108. Climate change, 

characterized by altered rainfall patterns, rising temperatures, prolonged droughts, and increasing pest infestations, poses significant 

challenges for rain-fed rice farmers who heavily depend on rainfall. This study assesses and compares the resilience of rainfed rice 

farmers in Central Java (Klaten, Karanganyar, Boyolali, and Wonogiri) and Yogyakarta (Gunungkidul and Bantul), Indonesia, using the 

Livelihood Vulnerability Index (LVI). The research involved 300 respondents from six districts, selected through purposive sampling, 

with data collected via structured household interviews covering social, economic, physical, environmental, and institutional indicators. 

The LVI was constructed by normalizing indicators and aggregating them into exposure, sensitivity, and adaptive capacity dimensions 

using a weighted average approach. The results reveal moderate adaptive capacity in both provinces (A=0.36 in Central Java and 0.39 in 

Yogyakarta), with overall vulnerability classified as medium (LVI=0.40 and 0.46, respectively). However, the primary drivers of 

vulnerability vary across regions. In Central Java, education level (p=0.001) and household size (p=0.008) significantly influence 

vulnerability, indicating that limited human capital and higher dependency ratios increase sensitivity to climate shocks. In contrast, 

farming experience is the dominant factor in Yogyakarta (p=0.010), indicating that long-term reliance on traditional practices may limit 

adaptive responses to changing climatic conditions. These comparative findings highlight that vulnerability in rainfed rice systems is 

shaped not only by climatic exposure but also by region-specific socioeconomic factors. Accordingly, climate-responsive agricultural 

policies should be tailored to different regions, emphasizing improved extension services, access to climate and market information, 

adaptive training, and livelihood diversification to enhance the resilience of rainfed rice farmers. 
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INTRODUCTION  

Rice is the staple food for most of Indonesia’s 

population, making rice farming central to national food 

security and the rural livelihoods of its people. Across 

Southeast Asia, rainfed rice systems are widely practiced, 

particularly in regions with limited irrigation infrastructure, 

and support millions of smallholder farmers. However, 

their strong dependence on rainfall renders productivity 

highly vulnerable to climatic variability, exposing farmers 

to yield decline and income instability when water 

availability is disrupted (Makuvara et al. 2022). In 

Indonesia, where rainfed rice farming remains prevalent, 

climate change has intensified these vulnerabilities. 

Climate change in Southeast Asia is characterized by 

rising temperatures, altered rainfall patterns, prolonged 

droughts, and increasing pest infestations that threaten 

agricultural systems and rural livelihoods. In Indonesia, 

these impacts are reflected in an average temperature 

increase of approximately 0.1°C over the past three 

decades, accompanied by increasing rainfall variability and 

more frequent extreme weather events (Dharmawan 2021). 

Scientifically, climate change results from both natural and 

anthropogenic factors, including variations in solar 

radiation, orbital elements, natural processes, and human 

activities, leading to long-term alterations in weather 

patterns and average climate conditions (Abdollahbeigi 

2020; Muluneh 2021). These changes exert growing 

pressure on agricultural production systems that depend 

directly on natural climatic conditions (Compton 2023).  

Empirical evidence from Indonesia and other Southeast 

Asian countries suggests that climate change has 

intensified production risks for rainfed farmers, including 

floods, droughts, crop failures, and pest outbreaks, thereby 

undermining agricultural productivity and household 

welfare (Ayinla et al. 2024). Similar patterns have been 

observed across rainfed rice systems in Southeast Asia, 

where climate variability disrupts planting schedules, 

increases yield uncertainty, and exacerbates income 

instability. While these impacts are widely documented, 

many existing studies remain primarily descriptive, 

providing general vulnerability profiles without sufficiently 

examining how different components of vulnerability 

interact across regions with contrasting socioeconomic and 

agro-ecological conditions. 

Rainfed rice systems are among the most climate-

sensitive agricultural systems in Indonesia, exhibiting 

lower and more variable productivity than irrigated systems 
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due to uncertain water availability. Declining rainfall 

reliability and recurring droughts have become key drivers 

of yield reduction and income instability (Birka et al. 

2024). Addressing these challenges requires strengthening 

farmer resilience, defined as the capacity of farming 

households to withstand, adapt to, and recover from 

climate-related stressors while sustaining livelihoods 

(Kuhmonen 2020). In rainfed systems, resilience is shaped 

by the interaction of exposure, sensitivity, and adaptive 

capacity, which are influenced by socioeconomic 

characteristics, access to resources, and livelihood 

strategies (Allart et al. 2024). 

Several analytical frameworks have been developed to 

assess climate vulnerability and resilience, including the 

Climate Vulnerability Index (CVI), the Household 

Vulnerability Index (HVI), the Climate Resilience Index 

(CRI), and the Livelihood Vulnerability Index (LVI). 

Among these, the LVI is particularly suitable for rainfed 

rice systems because it integrates social, economic, 

physical, environmental, and institutional dimensions into a 

single composite framework, explicitly linking exposure, 

sensitivity, and adaptive capacity (Bahta and Nyaki 2024; 

Islam and Ghosh 2024). However, many LVI-based studies 

in Indonesia focus on single locations or provide 

vulnerability rankings without comparative analysis or 

explicit identification of dominant vulnerability drivers, 

limiting their relevance for targeted policy design. 

Despite increasing attention to climate vulnerability 

research, empirical studies focusing on rainfed rice farmers 

at the sub-national level in Indonesia remain limited. This 

gap is especially evident in provinces with contrasting 

agro-ecological and socioeconomic conditions, such as 

Central Java and Yogyakarta. Both provinces are major 

rice-producing areas but face increasing pressures from 

climate variability, limited irrigation infrastructure, and 

diverse livelihood constraints. The absence of localized and 

comparative evidence constrains the effectiveness of 

climate adaptation policies for rainfed rice systems. 

This study advances existing vulnerability research by 

providing a comparative sub-national assessment of rainfed 

rice farmers in Central Java and Yogyakarta. Beyond 

descriptive vulnerability scoring, it examines the relative 

contributions of exposure, sensitivity, and adaptive 

capacity, and identifies key socioeconomic factors 

associated with vulnerability in each province. By linking 

LVI components to region-specific vulnerability drivers, 

the study generates policy-relevant insights to support 

differentiated climate adaptation strategies aligned with 

Indonesia’s climate adaptation agenda. 

Accordingly, this study addresses three research 

questions: (i) What is the level of livelihood vulnerability 

of rainfed rice farmers in Central Java and Yogyakarta as 

measured by the LVI and its components? (ii) How do key 

socioeconomic factors shape adaptive capacity and 

sensitivity in each province? (iii) Which LVI components 

contribute most to overall vulnerability, and how do these 

contributions differ between provinces? Addressing these 

questions provides empirical evidence to inform climate-

responsive agricultural policies that aim to strengthen the 

resilience of rainfed rice farming systems in Indonesia. 

 MATERIALS AND METHODS 

Study area  

The findings of this study are intended to support 

analytical rather than statistical generalization. The 

purposive sampling approach was employed to capture 

vulnerability dynamics specific to rainfed rice farmers 

operating under defined agro-ecological and institutional 

conditions, rather than to generate population-

representative estimates for all farmers in Indonesia, 

especially in Central Java and Yogyakarta. As a result, the 

LVI outcomes should be interpreted as context-specific 

patterns illustrating interactions among exposure, 

sensitivity, and adaptive capacity within rainfed rice 

systems.  

Sampling choices may influence both the level and 

distribution of LVI scores, as well as the strength of 

observed associations in the correlation analysis. By 

focusing on farmers who rely solely on rainfall and lack 

access to technical irrigation, the study emphasizes 

vulnerability processes inherent to rainfed systems. It may 

yield higher sensitivity or exposure values than more 

heterogeneous samples. Similarly, correlation results 

reflect associations within this defined group and should be 

interpreted as indicative rather than causal relationships. 

Accordingly, the findings are most appropriately 

generalized to rainfed rice systems with comparable agro-

ecological and socioeconomic characteristics, thereby 

contributing to theory building and policy learning rather 

than statistical inference.  

Procedures 

Data collection 

This study employed a purposive sampling approach, 

targeting farmers who engage in rainfed rice cultivation on 

land without technical irrigation infrastructure and rely 

exclusively on rainfall as their primary water source. 

Farmers with access to alternative water sources, such as 

wells, water pumps, or semi-technical irrigation systems, 

were excluded to ensure that the sample accurately 

reflected the conditions of rainfed rice farming. Although 

this non-probabilistic sampling strategy may limit external 

validity due to the absence of random selection, it is 

appropriate for research focusing on specific livelihood 

systems and climate exposure contexts. Consequently, the 

findings are not intended to be statistically representative of 

all rice farmers in Central Java and Yogyakarta (Table 1). 

Still, they are analytically generalizable to rainfed rice 

farming communities operating under comparable agro-

ecological and climatic conditions. 

Data were collected through structured household 

interviews with household heads using a pre-tested 

questionnaire. The survey was conducted between June and 

August 2025, a period selected to capture farmers’ recent 

experiences and perceptions of climate variability. A total 

of 300 respondents were interviewed, with 50 respondents 

selected from each of the six study districts. Before the 

primary survey, the questionnaire was pre-tested to assess 

clarity, relevance, and internal consistency. Reliability 

testing was conducted using internal consistency analysis 
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to ensure the robustness of indicators across social, 

economic, physical, environmental, and institutional 

dimensions. Indicators with low consistency were revised 

before final data collection. 

Ethical considerations were addressed before data 

collection. Verbal informed consent was obtained from all 

respondents after providing a clear explanation of the 

study's objectives, the voluntary nature of participation, the 

confidentiality of responses, and the right to withdraw at 

any time. Interviews were conducted by trained university 

students who received guidance on research objectives, 

survey instruments, ethical protocols, and standardized 

interviewing techniques. This approach minimized 

interviewer bias, enhanced consistency in data collection, 

and ensured that the data were reliable and suitable for 

constructing the Livelihood Vulnerability Index (LVI). 

Sampling procedure  

Purposive sampling was employed to select rainfed rice 

farmers who are directly exposed to climate variability and 

therefore relevant for assessing livelihood vulnerability 

using the Livelihood Vulnerability Index (LVI) (Table 2). 

This approach enhances internal validity by ensuring that 

respondents share comparable production characteristics 

and climate exposure. However, as purposive sampling is 

non-probabilistic, the findings are not intended for 

statistical generalization to all rice farmers in Indonesia. 

Instead, the results provide analytical generalization by 

offering context-specific insights into vulnerability and 

adaptive capacity among rainfed rice farmers. 

A total of 300 farm households were surveyed, which is 

considered adequate for index-based vulnerability analysis 

and multivariate statistical assessment while maintaining 

field feasibility. The sample was stratified at the district 

level across six study districts to ensure proportional 

representation of rainfed rice farmers from areas with 

distinct agro-ecological conditions, including differences in 

rainfall patterns, topography, and access to irrigation. This 

stratification strengthens the robustness of the comparative 

analysis across provinces. 

The Livelihood Vulnerability Index (LVI) in this study 

employs an equal-weighting scheme across indicators to 

maintain methodological consistency and comparability 

with previous LVI-based studies. Nevertheless, it is 

acknowledged that alternative weighting approaches, such 

as expert-based or data-driven methods, may influence the 

relative contribution of individual indicators and, 

consequently, the magnitude of the index values. Despite 

this potential sensitivity, the overall vulnerability patterns 

and relative comparisons across study areas are expected to 

remain broadly consistent due to the theoretically grounded 

selection of indicators. 
 

 

Table 1. Data collection  

 

Province District ∑ 

Central Java Klaten 50 

Karanganyar 50 

Boyolali 50 

Wonogiri 50 

Yogyakarta Gunungkidul 50 

Bantul 50 

Total 300 

 

 

Table 2. Livelihood Vulnerability Index 

 

Main 

component 
Indicator Measurement method / Question 

Measurement 

scale 

Indicator 

type 

Social Education level of 

household head 

Number of years of formal education completed 1 - 5 Inverse (-) 

 Access to information Frequency of attending agricultural extension activities or 

training sessions in the past year 

1 - 5 Inverse (-) 

 Social networks Participation in farmer groups or community organizations 1 - 5 Inverse (-) 

Economic Ownership of 

productive assets 

Types and number of agricultural tools or equipment owned 1 - 5 Inverse (-) 

 Sources of income Number and diversity of household income sources 1 - 5 Inverse (-) 

 Access to credit Availability of access to formal or informal financial 

institutions 

1 - 5 Inverse (-) 

Physical Availability of 

production inputs 

Ease of obtaining seeds, fertilizers, and farming equipment 1 - 5 Inverse (-) 

 Access to irrigation Type of water source used for irrigation (technical, non-

technical, rainfed) 

1 - 5 Direct (+) 

 Access to infrastructure Distance to markets, main roads, and agricultural facilities 1 - 5 Inverse (-) 

Environmental Exposure to climate 

change 

Farmers’ perception of changes in rainfall and temperature over 

the past 10 years 

1 - 5 Inverse (-) 

 Frequency of droughts Number of drought events experienced in the past 5 years 1 - 5 Inverse (-) 

 Environmental impacts 

on agriculture 

Types and frequency of environmental disturbances (pests, 

floods, landslides) 

1 - 5 Inverse (-) 

Institutional Access to assistance 

programs 

Participation in government or NGO programs related to food 

security or climate adaptation 

1 - 5 Inverse (-) 

 Policy support Farmers’ perception of government policy support toward 

smallholder farmers 

1 - 5 Inverse (-) 
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The classification of vulnerability levels into low, 

medium, and high categories is used as an analytical tool to 

facilitate comparative interpretation, rather than as absolute 

measures of vulnerability. These categories are context-

specific and intended to support relative assessment within 

the study area. 

Data analysis 

The Livelihood Vulnerability Index (LVI) was 

employed to assess the vulnerability of rainfed rice farmers 

to climate-related and socioeconomic stressors (Regasa and 

Kebede 2024). The LVI framework integrates multiple 

indicators into three core dimensions: exposure (E), 

sensitivity (S), and adaptive capacity (A), in line with 

established vulnerability assessment literature (Islam and 

Ghosh 2024) and (Bahta and Nyaki 2024). 

At the indicator level, all variables were normalized 

using a min-max transformation to ensure comparability 

across different measurement units:  

 
Where  denotes the normalized value of indicator i, 

and  and  represent the minimum and maximum 

observed values of the indicator, respectively. This 

transformation scales all indicators to a range between 0 

and 1. For direct indicators, higher values indicate greater 

vulnerability, whereas for inverse indicators, higher values 

indicate lower vulnerability. 

Dimension-specific indices were calculated as the 

arithmetic mean of their normalized indicators: 

 
Where  represents the index value of dimension d 

(exposure, sensitivity, or adaptive capacity), and i is the 

total number of indicators within that dimension. 

The overall LVI was computed as a weighted average 

of the three main dimensions: 

LVI = wE x LVIE + wS x LVIS + wA x LVIA  

In this study, equal weighting was applied, assuming 

that all dimensions and indicators contribute equally to 

overall vulnerability. Accordingly, the weight for each 

dimension was calculated as: 

 
In this study, equal weighting was applied to all 

dimensions and indicators to ensure methodological 

transparency and comparability with previous LVI-based 

studies, particularly in the absence of a clear empirical 

basis for differential weighting (Bahta and Nyaki 2024; 

Islam and Ghosh 2024). While alternative weighting 

schemes, such as expert-based or data-driven approaches, 

may influence the magnitude of LVI values, the relative 

vulnerability patterns are expected to remain broadly 

consistent due to the theoretically grounded selection of 

indicators. The resulting LVI values range from 0 to 1, with 

higher values indicating greater vulnerability, and were 

classified into low (0.00-0.33), medium (0.34-0.66), and 

high (0.67-1.00) categories for analytical comparison rather 

than as absolute measures of vulnerability (Regasa and 

Kebede 2024). Subsequently, a two-tailed Pearson 

correlation analysis was conducted to examine 

associations, not causal relationships, between farmer’s 

socioeconomic characteristics (age, education level, 

farming experience, household size, and income) and the 

LVI. Pearson's correlation was selected given the 

continuous nature and approximate normality of the 

variables, with statistical significance assessed at the 5% 

level. Future studies may employ multivariate approaches, 

such as regression analysis, to further investigate the 

determinants of livelihood vulnerability. 

RESULTS AND DISCUSSION 

Respondents characteristics  

Table 3 presents the socioeconomic characteristics of 

rainfed rice farmers in Central Java and Yogyakarta. The 

sample was predominantly male, with female respondents 

representing a smaller proportion of the total, reflecting the 

gender composition commonly observed in smallholder 

rice farming systems in Indonesia (Quisumbing and Doss 

2021). The average age of respondents was in the mid-50s, 

with most farmers concentrated in the 46-58 and 59-71 

year age groups, indicating a dominance of middle-aged 

and older farmers. This age structure is consistent with 

previous findings that highlight aging trends in agricultural 

labor in developing agrarian context (Akdemir et al. 2021; 

He et al. 2022).  

Educational attainment among respondents was 

generally low. Most farmers had completed elementary or 

senior high school, while only a limited proportion reported 

tertiary education. A notable share of respondents, 

particularly in Central Java, reported no formal education. 

Similar patterns of educational disparity among rainfed 

farming households have been documented in earlier 

studies, emphasizing education as a key socioeconomic 

characteristic in agrarian vulnerability contexts (Thinda et 

al. 2020). Farming experience was relatively extensive, 

with the majority of respondents reporting more than 15 

years of experience in rice cultivation, suggesting long-

term dependence on rainfed farming systems (Skendžić et 

al. 2021; Nigus et al. 2024).  

Household size was predominantly moderate, with most 

respondents living in households of 4 to 6 members, while 

larger households were relatively uncommon. Regarding 

income, respondents were primarily concentrated in lower-

income categories, and only a small proportion reported 

higher income levels (Singh et al. 2023). Comparable 

income structures among rainfed farming communities 

have been reported in previous livelihood studies, 

reflecting limited economic diversification in such systems 

(Manyanga et al. 2022). 

Overall, these characteristics, particularly education 

level, household size, farming experience, and income, 

provide essential descriptive context for understanding the 

livelihood conditions of rainfed rice farmers and serve as a 

foundation for subsequent vulnerability analysis 

(Seigerman et al. 2024).  
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Climate change perception 

Farmers’ perceptions of climate change are subject to 

recall bias and other cognitive biases, as recent experiences 

and local farming conditions shape them. Nevertheless, 

perception-based data remain essential for vulnerability 

assessments because they reflect how farmers interpret and 

respond to climate risks affecting production decisions 

(Estiningtyas et al. 2021). In both provinces, farmers 

reported rising temperatures, erratic rainfall, prolonged 

droughts, and increasing pest attacks, patterns that are 

broadly consistent with observed climate trends in 

Indonesia, including rising temperatures and rainfall 

variability (Table 4). However, meteorological data were 

not analyzed in this study. Regionally, Central Java farmers 

more frequently reported prolonged droughts and pest 

outbreaks, indicating greater exposure to water scarcity and 

biotic stress, whereas Yogyakarta farmers emphasized 

rising temperatures and unpredictable rainfall, suggesting 

greater exposure to climatic variability within the LVI 

framework.  

Livelihood Vulnerability Index 

Social networks constitute a critical component of 

community resilience, as strong social ties facilitate 

collective action, information sharing, and access to 

support during climate-related shocks (Hidalgo et al. 2022). 

Communities with active farmer groups and local 

organizations are generally better equipped to cope with 

and recover from disturbances such as droughts and 

production losses (Olowe et al. 2023). Livelihood 

Vulnerability Index category can be seen in Table 5. In 

Central Java, relatively stronger social and institutional 

engagement contributes to higher adaptive capacity, 

particularly through better access to extension services and 

coordinated farming activities (Table 6).  

 

 

Table 3. Characteristics of rainfed rice farmers in Central Java and Yogyakarta, Indonesia 

 

Characteristic 
Central Java (N: 200) Yogyakarta (N: 100) Total (N: 300) 

∑ % ∑ % ∑ % 

Gender Male 178 89.00 73 73.00 251 83.67 

 Female 22 11.00 27 27.00 49 16.33 

Age (year) 20 - 32 11 5.50 5 5.00 16 5.33 

 33 - 45 39 19.50 26 26.00 65 21.67 

 46 - 58 56 28.00 44 44.00 100 33.33 

 59 - 71 78 39.00 19 19.00 97 32.33 

 72 - 84 16 8.00 6 6.00 22 7.33 

Mean ± SD 55.91±12.88 55.18±11.36 54.29±12.59 

Education No education 17 8.50 3 3.00 20 6.67 

 Elementary School  71 35.50 51 51.00 122 40.67 

 Junior High School  30 15.00 18 18.00 48 16.00 

 Senior High School  69 34.50 26 26.00 95 31.67 

 Bachelor’s Degree 9 4.50 1 1.00 10 3.33 

 Diploma 10 5.00 0 0.00 10 3.33 

Experience 

(year) 

1 - 14 66 33.00 23 23.00 89 29.67 

15 - 28 51 25.50 36 36.00 87 29.00 

29 - 42 37 18.50 28 28.00 65 21.67 

43 - 56 36 18.00 10 10.00 46 15.33 

57 - 70 10 5.00 3 3.00 13 4.33 

Family 

member 

< 3 97 48.50 40 40.00 137 45.67 

4 - 6 101 50.50 58 58.00 159 53.00 

> 6 2 1.00 2 2.00 4 1.33 

Mean ± SD 3.46±1.27 3.74±1.23 3.55±1.26 

Income (IDR) 1,000,000 - 4,700,000 100 50.00 60 60.00 160 53.33 

 4,700,001 - 8,400,000 58 29.00 28 28.00 86 28.67 

 8,400,001 - 12,100,000 23 11.50 10 10.00 33 11.00 

 12,100,001-15,800,000 13 6.50 2 2.00 15 5.00 

 15,800,001- 19,500,000 6 3.00 0 0.00 6 2.00 

 

 

Table 4. Climate change as experienced by farmers 

 

Climate change 
Central Java Yogyakarta 

∑ % 
∑ % ∑ % 

Temperatures are getting hotter 76 18.36 51 29.14 127 21.56 

Rainfall is unpredictable 120 28.99 61 34.86 181 30.73 

Droughts are getting longer 101 24.40 26 14.86 127 21.56 

Pest attacks are increasing 98 23.67 37 21.14 135 22.92 

Others 19 4.59 0 0.00 19 3.23 

Total 414 100.00 175 100.00 589 100.00 

Note: Respondents were allowed to select more than one option; therefore, the total number exceeds 300 
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Correlation analysis of key household characteristics, 

including age, education, farming experience, family size, 

and income, provides essential insights into factors 

influencing farmers’ adaptive capacity, as presented in 

Table 7. Education and skills of household heads further 

shape adaptive capacity by enhancing farmers’ ability to 

interpret climate information and adopt appropriate 

adaptation strategies (Chapagain et al. 2025). Differences 

in educational attainment between Central Java and 

Yogyakarta help explain variations in adaptive responses, 

as lower levels of formal education may constrain farmers’ 

ability to respond effectively to increasing climate stress, 

especially in more climate-sensitive environments.  

Agriculture remains a primary source of livelihood for 

rural households in Indonesia, making farmers highly 

sensitive to disruptions in production inputs, markets, and 

irrigation access (Triyono et al. 2024). Within the LVI 

framework, this sensitivity is particularly evident in 

Yogyakarta, where limited irrigation infrastructure and 

strong dependence on rainfed systems heighten 

vulnerability. Environmental conditions, including rainfall 

variability and land characteristics, directly influence 

livelihood outcomes and increase exposure to climate risks 

(Nong et al. 2022).  

Institutional support also plays a decisive role in 

shaping vulnerability. Communities with active 

government programs and farmer organizations 

demonstrate greater coordination in managing climate risks 

and post-shock recovery processes (Eftekhari 2022). The 

interaction among adaptive capacity, sensitivity, and 

exposure ultimately determines overall vulnerability (Islam 

et al. 2025). Although both provinces fall within a medium 

vulnerability category, this should not be interpreted as a 

stable condition. Instead, it reflects a substantial level of 

climate risk in rainfed rice systems. 

In Yogyakarta, vulnerability is driven primarily by high 

sensitivity, rather than exposure alone (Table 6). Key 

indicators contributing to sensitivity include reliance on 

rainfall for irrigation, frequent production disturbances 

over short periods, and limited flexibility in adjusting 

farming practices. Prolonged dry seasons and intensified 

rainfall variability further exacerbate these constraints, 

reducing adaptive options and increasing livelihood risk 

(Ratnasari et al. 2023; Namgyal et al. 2025). Recent 

observations of longer dry periods combined with shorter 

but more intense rainy seasons reinforce these exposure-

sensitivity interactions (Rahayu et al. 2024). 

Overall, the comparison highlights that differences in 

livelihood vulnerability between Central Java and 

Yogyakarta are shaped more by sensitivity and adaptive 

capacity than by exposure alone, underscoring the need for 

targeted, location-specific adaptation strategies in rainfed 

rice systems. 

 

Table 5. Livelihood Vulnerability Index category 

 

Indicator Question Index 

Social My education has equipped me to manage a farming business effectively. A 

 I obtain agricultural and weather information from extension workers, farmer groups, or local media. A 

 I have a strong social network (farmer groups, cooperatives, village communities). A 

Economic I have sufficient agricultural assets (land, livestock, tools, savings) A 

 I have additional sources of income besides rice farming S 

 I have access to agricultural credit or capital loans (e.g., KUR, cooperatives). A 

Physical Access roads and markets around my land are in good condition A 

 I rely solely on rain because there is no technical irrigation on my land. S 

 I have my own agricultural tools, such as a plow, water pump, and sprayer. A 

Environmental I often experience extreme weather changes in a short period of time. E 

 Droughts have occurred in recent seasons, affecting my harvest. E 

 The surrounding environment (floods, landslides, pests) has an impact on my agricultural land. E 

Institutional I have received assistance from government programs (seeds, fertilizer, training). A 

 My farmer group actively organizes activities, including training sessions and farmer meetings. A 

Note: A: Adaptive Capacity, S: Sensitivity, E: Exposure 

 

Table 6. Result of Livelihood Vulnerability Index analysis 

 

Province 
Adaptive 

capacity (A) 
Category A 

Sensitivity 

(S) 

Category 

S 

Exposure 

(E) 

Category 

E 
LVI 

Category 

LVI 

Central Java 0.36 Medium 0.58 Medium 0.27 Low 0.40 Medium 

Yogyakarta 0.39 Medium 0.68 High 0.32 Low 0.46 Medium 

 

Table 7. Correlation factor 

 

 Age Education Experience Family member Income 

Central Java Correlation coefficient -.058 .230 -.056 .187 -.063 

Sig (2-tailed) .416 .001 .428 .008 .376 

N 200 200 200 200 200 

Yogyakarta Correlation coefficient .194 -.134 .255 .066 .101 

Sig (2-tailed) .053 .177 .010 .516 .318 

N 100 100 100 100 100 
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Discussion 

More than 80.00% of rainfed rice farmers in Central 

Java and Yogyakarta are male, reflecting gendered labor 

allocation and decision-making structures in rainfed rice 

farming systems (Medagbe et al. 2020). While gender itself 

is not treated as a direct driver of vulnerability in the LVI, 

it represents a structural characteristic that shapes access to 

resources, labor availability, and household decision 

processes. Most farmers fall within the productive age 

range of 46-58 years (Khairunnisa et al. 2025), a 

demographic profile that is commonly associated with 

accumulated farming experience. From a resilience 

perspective, this age group reflects an interaction between 

individual adaptive capacity, through knowledge and social 

capital and structural vulnerability, as physical constraints 

may increase sensitivity to climate stressors. 

Approximately 40.00% of farmers have completed only 

primary education, indicating limited human capital that is 

structurally associated with reduced access to climate 

information and adaptive knowledge (Table 3). 

Differences in farming experience between Central Java 

and Yogyakarta further illustrate the distinction between 

structural vulnerability and individual adaptive capacity. 

Longer farming experience in Yogyakarta (29-42 years) 

reflects accumulated local knowledge; however, its positive 

association with higher LVI values suggests that 

experience alone does not necessarily translate into greater 

adaptive capacity. Within the LVI framework, farming 

experience functions as a proxy indicator and may not fully 

capture qualitative dimensions such as learning intensity or 

openness to innovation (Osabohien et al. 2024). Household 

size, supported directly by the data, represents a structural 

vulnerability factor, as larger households (4-6 members, 

53.00%) are associated with higher dependency ratios and 

resource pressure, potentially constraining adaptive options 

(Bitana et al. 2024). Similarly, household income levels 

clustered between IDR 1,000,000 and 4,700,000 indicate 

limited financial capacity, although income indicators 

alone may not reflect informal support mechanisms or non-

monetary coping strategies (Aleksandrova et al. 2024). 

Climate exposure, as captured through farmers’ 

perceptions, reflects experienced climate stress rather than 

objectively measured conditions. In Central Java, frequent 

reports of drought and pest attacks are associated with 

exposure to water scarcity and biotic stress, which affect 

rice production (Wang et al. 2024). In Yogyakarta, higher 

reports of rising temperatures and rainfall variability are 

associated with disruptions to planting schedules and 

production stability (Lê and Nguyen 2024) (Table 4). 

These patterns reinforce the role of structural exposure 

conditions, such as agro-ecological settings and rainfall 

dependency, rather than individual behavior alone. 

Sensitivity patterns further differentiate vulnerability 

profiles. The moderate Sensitivity score in Central Java 

reflects a balanced interaction between dependence on 

rainfall and available coping mechanisms, whereas the high 

Sensitivity score in Yogyakarta indicates stronger structural 

dependence on natural conditions and limited production 

flexibility Senapati (2020) (Table 4). Importantly, these 

sensitivity measures capture relative dependence rather 

than dynamic short-term adjustments, such as seasonal 

labor shifts or informal coping responses. 

Methodologically, the LVI provides a practical, 

integrative framework but also entails limitations that 

warrant reflection. Equal weighting of indicators may 

obscure the relative importance of specific drivers. In 

contrast, the use of proxy indicators (e.g., farming 

experience as a proxy for adaptive capacity) may 

oversimplify complex social processes (Bahta and Nyaki 

2024). Correlation analysis further identifies associations 

rather than causal relationships, meaning that observed 

patterns should be interpreted as indicative vulnerability 

configurations rather than direct effects. These 

methodological considerations highlight the need to 

interpret LVI results as analytical tools for understanding 

relative vulnerability, rather than definitive measures of 

resilience or causality. 

In conclusion, this study finds that vulnerability to 

climate change among rainfed rice farmers is shaped by the 

interaction between climate exposure and socioeconomic 

characteristics rather than environmental factors alone. The 

LVI reveals distinct vulnerability patterns between Central 

Java and Yogyakarta, driven mainly by differences in 

sensitivity and adaptive capacity. In Central Java, 

vulnerability is associated with education level and 

household size, while in Yogyakarta it is associated with 

farming experience, reflecting contrasting vulnerability 

configurations across provinces. 

These findings suggest the need for context-specific 

adaptation approaches. In Central Java, strengthening 

practical climate literacy and household-level adaptive 

planning may help reduce sensitivity linked to human 

capital and dependency pressures. In Yogyakarta, 

enhancing adaptive capacity may require a learning-

oriented extension that enables farmers to adjust long-

established practices to changing climatic conditions. 

These implications should be interpreted cautiously, as the 

results indicate associations rather than causal 

relationships. 

Methodologically, this study highlights limitations 

related to perception-based indicators, proxy variables, and 

equal weighting within the LVI framework. Future research 

should refine vulnerability assessments by incorporating 

dynamic indicators, alternative weighting schemes, and 

longitudinal or mixed-methods approaches to capture 

adaptation processes in rainfed rice systems better. 
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