
ISSN:2656-4270 (Online) 1410-4466 (Print)  
Accredited by Ministry of Education, Culture, 
Research, and Technology with the ranking of 
Sinta (S3) SK NO.164/E/KPT/2021,             
27th December 2021 

Buletin Penelitian Sosial Ekonomi Pertanian 
Fakultas Pertanian Universitas Haluoleo 

2025:27(2):109-118 
https://ejournal.agribisnis.uho.ac.id/index.php/sosek 
doi: https://doi.org/10.37149/bpsosek.v27i2.1831 

 

                               This is an open-access article under a Creative Commons Attribution-ShareAlike 4.0 International License. 
 

LIVELIHOOD RISK ADAPTATION AMONG LOCAL MAIZE FARMERS 
IN GULUK-GULUK MADURA INDONESIA 

(A PLS-SEM Approach) 
 

Anisah
1*)

, Cepryana Sathalica Widyananda
1)

, Tirta Yoga
2)

 
 

1
Madura University Indonesia 

2
Tribhuwana Tunggadewi University Indonesia 

 
*Corresponding author: anisah@unira.ac.id 

 
To cite this article: 

Anisah, A., Widyananda, C. S., & Yoga, T. (2025). Livelihood Risk Adaptation Among Local Maize Farmers in 
Guluk-Guluk Madura Indonesia (A PLS-SEM Approach). Buletin Penelitian Sosial Ekonomi Pertanian Fakultas 

Pertanian Universitas Haluoleo, 27(2). https://doi.org/10.37149/bpsosek.v27i2.1831 
 

Received: February 15, 2025; Accepted: November 22, 2025; Published: November 24, 2025 

 
ABSTRACT 

 

Local maize serves as a vital source of both food security and household income across 
various regions of Indonesia, particularly in Sumenep, Madura. However, efforts to sustain agricultural 
livelihoods are increasingly challenged by a range of risks. One of the most pressing issues is the 
growing prevalence of hybrid maize cultivation in Madura, which has adversely affected local farmers 
who continue to grow traditional maize varieties to meet their subsistence needs. Given these 
challenges, farmers need to develop and implement strategic responses by leveraging their available 
livelihood assets in order to mitigate risks and adopt adaptation strategies suited to their specific 
context. This study aims to develop a risk management and adaptation framework for maize farmers 
in the Guluk-Guluk area of Madura, taking into account their livelihood assets. The research was 
conducted in Guluk-Guluk, a location purposively selected based on regional differences in maize 
productivity. The study took place from October 2023 to March 2024 and involved 51 local maize 
farmers selected via random sampling with a 1% margin of error. The study assessed several forms 
of farmers' resources, including labor capacity, material assets, community networks, environmental 
conditions, and economic means, along with their adjustment practices, such as diversifying activities 
and modifying planting timelines. Risk variables included technological and natural risks. Data were 
analyzed using the Partial Least Squares-Structural Equation Modeling (PLS-SEM) method. The 
findings indicate that the resources supporting farmers' livelihoods play a meaningful and beneficial 
role in shaping how corn growers in the area manage risks and adjust their practices. The findings 
also indicate that the most commonly adopted adaptation strategy is diversification. Technological risk 
emerged as the most significant risk faced by farmers, while financial capital was found to be the most 
influential asset in supporting risk response and adaptation efforts. 
 
Keywords: adaptation strategy; local maize; PLS-SEM. 

 
INTRODUCTION 

 

Maize is a vital commodity in Indonesia, serving as food, a raw material for the food and feed 
industries, and a source of bioenergy (Visković et al., 2024). It plays a strategic role in agricultural and 
economic development, as its widespread cultivation can significantly increase farmers' incomes 
(Hasna & Supyandi, 2021; Lun et al., 2024). The strategic role of maize in Indonesia's agriculture and 
economy was evident throughout 2023. Maize production in Indonesia reached 14.46 million tons. 
Nationally, East Java Province was the leading producer of maize, accounting for 30.63% of the 
country's total maize production that year. 

East Java is the main center of maize production in Indonesia (Heryanto et al., 2024), 
accounting for 30.4% of total production, followed by Central Java (15.9%) and other areas such as 
Lampung, South Sulawesi, and North Sumatra (Safruddin et al., 2023). In Madura, most cultivated 
corn (>90%) is local, whereas in East Java, superior and hybrid varieties dominate (>70%) (Amzeri, 
2018). 
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Sumenep Regency, located on Madura Island, is a leading maize-producing region in 
Indonesia, offering farmers opportunities to enhance their cultivation techniques (Salsadyra et al., 
2022). From 2020 to 2024, Sumenep recorded the highest maize output among Madura's four 
regencies, producing 325,326 tons in 2024, significantly more than Pamekasan (87,668 tons), 
Sampang (92,242 tons), and Bangkalan (132,602 tons). This is mainly due to its high land suitability 
for maize, covering 55.8% of its total area (67,772.7 ha) (Syahrial & Susanto, 2024). Maize is a staple 
food in Madura, especially in Sumenep, where traditional dishes like maize rice are widely consumed 
and culturally significant. The practice of eating maize has been passed down through generations. 

Guluk-Guluk District, a key maize center in East Java, is known for its superior local variety. 
In 2019, its local maize yielded 2.552 tons/ha over 1,427 hectares, the highest among Sumenep's 27 
sub-districts (Department of Food Crops Agriculture, Horticulture, and Plantation, Sumenep Regency, 
2020). Although traditional varieties mature faster, they lag behind hybrid varieties in yield and plant 
morphology (Windra Sukma, 2018). Hybrid maize in Guluk-Guluk reached 4.953 tons/ha in 2019, 
almost double the yield of local varieties, driven by growing national demand and efforts to increase 
productivity. 

Most residents of Guluk-Guluk Village grow local maize, which yields less than hybrid 
varieties. The push for hybrid maize in Madura poses significant challenges, including market 
competition, pest and disease outbreaks, falling prices due to overproduction, and limited access to 
technology and information. Small landholdings further limit farmers' ability to rely solely on local 
maize. As a result, many farmers adopt adaptation strategies, using their available resources to 
sustain their livelihoods. 

A considerable body of research has examined how agricultural producers respond to 
climate-related threats to maintain their livelihoods. For example, Peng et al. (2020) used a logit 
model to analyze farmers' adaptation in Chongqing, China. Similarly, Turasih & M Kolopaking (2016) 
examined adaptation strategies among upland farmers in the Dieng Highlands, Banjarnegara District. 
However, there has been limited research on the development of adaptation strategies among small-
scale farmers facing technological risks, particularly those arising from the recent trend of hybrid 
maize adoption. This is especially true for local maize farmers who continue to cultivate traditional 
maize varieties. In Guluk-Guluk, farmers have adopted a distinctive adaptation strategy by integrating 
indigenous knowledge, such as sensory perception, generational experience, and local skills, with 
modern knowledge obtained through the media and farmer groups. This integration is reflected in 
their diversification strategy: growing hybrid maize alongside local maize. While local maize has a 
longer harvest cycle, it is more resilient to extreme weather conditions. This approach offers new 
insights and contributions to the discourse on smallholder adaptation in Indonesia, which have not 
been addressed in previous studies. The forward looking actions taken by these growers in turning 
potential threats into adaptive practices offer important insights for other small scale producers facing 
environmental pressures.  

The difference between this research and previous research is that it analyzes risk and 
adaptation strategies based on livelihood assets using the SEM-PLS method, enabling in-depth 
analysis of each variable indicator's influence. This research provides implications for farmers and the 
government, especially in the Guluk-Guluk District, with a recommendation for appropriate adaptation 
strategies for farmers who continue to plant local maize despite changing trends in the initiation of 
hybrid maize planting, by controlling the most dominant livelihood assets. Therefore, this research 
seeks to develop strategies that help farmers reduce risks and adapt to changing conditions by 
leveraging the resources available to maize producers in the Guluk-Guluk region of Madura. 

 
MATERIALS AND METHODS  

 
The group of individuals considered for this research consisted of corn producers residing in 

the Guluk-Guluk area. The sample in Guluk-Guluk village, where the local maize farmers numbered 
106, was selected using a random sampling method because the population was homogeneous. 
There will be 51 maize farmers' samples, selected using the Slovin formula, with a 1% margin of error. 
This research was conducted from October 2023 to March 2024. Data collection activities were 
conducted through interviews, participant observation, and documentation. The study is quantitative in 
character. To determine SEM using variance-based estimation in SmartPLS 2.0, they estimate SEM 
via PLS-SEM (Partial Least Squares Structural Equation Modeling) (Marliati, 2020; Marliati, 2020; 
Marliati, 2020). The use of PLS-SEM is justified by its ability to be applied in studies with a 
comparatively small sample size (Kock, 2018). The minimum acceptable is 30-100 (Kock and 
Hadaya, 2018). The structural model and measurements were evaluated in a computational 
procedure over several iterations. The measurement model (outer model) incorporating reflective 
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indicators was assessed by examining the convergent validity of the indicators, with loadings of 0.50 
or higher indicating a valid indicator. A t-test was used, with significance determined by the t-value 
exceeding the critical value of 1.96 (0.05), to evaluate the reliability of the research construct as 
acceptable. Table 1 contains the concepts, dimensions, variables, and their measures. 

 
Table 1. Indicators and description of livelihood assets, livelihood risks, and adaptation strategies 

Concept Variables Indicators  

Livelihood Assets (X) 

Human Capital (X1) 
Education Level (X1.1) 
Training Skills (X1.2) 
Labor (X1.3) 

Social Capital (X2) 
Trust (X2.1) 
Relatives and friends (X2.2) 
Organization/Group Membership (X2.3) 

Natural Capital (X3) 
Land area (X3.1) 
Local maize area (X3.2) 
Climate (X3.3) 

Physical Capital (X4) 
Facilities and infrastructure (X4.1) 
Property (X4.2) 

Financial Capital (X5) 
Income (X5.1) 
Financial support (X5.2) 
Savings (X5.3) 

Livelihood Risk (Y1) 
Natural risk (Y1.1) Climate 
Technology risk (Y1.2) Price and sales 

Adaptation Strategy (Y2) 
Change planting date (Y2.1) Planting season 
Diversification (Y2.2) Planting hybrid maize 

Source: Primary Data Processed, 2024 
  

RESULTS AND DISCUSSION  
 
Respondent Characteristics 

The characteristics of the respondents indicate that the majority of local maize farmers are 
male (66.67%) and have an elementary school education level (39.26%), while only 9.80% hold a 
bachelor's degree. Most farmers are between 40 and 59 years old (72.54%) and support three family 
members (47.05%). In terms of income, the largest group earns between IDR 1,000,000-1,999,000 
per month (39.26%), followed by those earning IDR 100,000–999,000 and IDR 2,000,000-2,999,000, 
each accounting for 29.41%. Higher-income farmers generally have larger planting areas or additional 
employment. 

Based on farming experience, 41.18% of farmers have been cultivating local maize for 20–29 
years, while only 3.92% have 40–50 years of experience. The majority of farmers produce between 
500-999 kg of local maize per harvest (41.18%), which aligns with the dominant planting area of 0.25–
0.49 ha owned by 66.67% of respondents. Conversely, only 7.84% of farmers produce 2,000–2,499 
kg, and just 3.92% cultivate nearly 1.5 ha. Overall, local maize farming areas tend to be relatively 
small compared to hybrid corn cultivation. 
 
Risk-oriented and resource-driven approaches employed by community-based corn producers 

The livelihood assets of local maize farmers are quantified using five indicators: human 
capital (X.1), social capital (X.2), natural capital (X.3), and physical capital (X. 4). X 4), and financial 
capital (X.5). At the same time, the indicators of the livelihood risk (Y1) are natural risk (Y1.1), market 
risk (Y1.2), technology risk (Y1.3), and policy risk (Y1.4). Other indicators of the adaptation strategy 
(Y2) are adaptation strategies to change the planting date (Y2.1) and diversification (hybrid). As 
shown in Figure 1, the structural model depicts the relationships among livelihood assets (X), 
livelihood risk (Y1), and adaptation strategy (Y2). 

Evaluation of Index Criteria for the Suitability of the Structural Model (Evaluation of the 
Measurement Model): Reliability and validity indicators are the first steps to assess whether the 
indicators are well captured by the latent constructs (Wong, 2019). This study begins with an 
evaluation of reflective measures using convergent validity. The assessment process considers 
convergent validity by analyzing the Loading Factor, Average Variance Extracted (AVE), and 
Composite Reliability. 
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Figure 1. Structural model of the effect of assets on risk and adaptation strategies 
 

An iterative test was performed using SmartPLS 2 software to obtain a fit index and develop 
risk-reduction and adjustment strategies for small-scale corn growers, considering their livelihoods. 
The assessment findings on the conceptual framework's validity, presented in Table 2, indicate that 1 
of 20 elements has a loading factor below 0.5. Elements with a loading factor below this threshold 
were removed from the study framework, while the rest were retained because their external loading 
values exceeded 0.5. 

 
Table 2. Evaluation of measurement model (loading factor, AVE, and composite reliability) 

Construct 
Indicators/

Items 
Loading 

Factor (≥ 0.5) 
AVE  

(≥ 0.5) 
Composite 

Reliability (≥ 0.7) 
Criteria 

Human Capital 
X1.1 0.914273 

0.770221 0.909253 Valid and Reliable X1.2 0.801452 
X1.3 0.912383 

Social Capital 
X2.1 0.814015 

0.584435 0.807953 Valid and Reliable X2.2 0.762118 
X2.3 0.714046 

Natural Capital 
X3.1 0.782143 

0.619336 0.829819 Valid and Reliable X3.2 0.758640 
X3.3 0.818979 

Physical Capital 
X4.1 0.975904 

0.952666 0.975759 Valid and Reliable 
X4.2 0.976189 

Financial Capital 
X5.1 1.000000 

1.000000 1.000000 Valid and Reliable 
X5.2 1.000000 

Livelihood Risk 

Y1.1 0.916176 

0.807676 0.943790 Valid and Reliable 
Y1.2 0.892620 
Y1.3 0.916176 
Y1.4 0.869010 

Adaptation 
Strategy 

Y2.1 0.758187 
0.649937 0.787271 Valid and Reliable 

Y2.2 0.851484 

Source: Primary Data Processed, 2024 
 

Table 2 shows that all construct indicators have an outer loading value above 0.5, indicating 
that the measurement meets the criteria for convergent validity. Also, the square root of the _Average 
Variance Extracted (AVE) is more than 0.5, which further indicates validity. The results of the 
reliability test also indicate a degree of consistency, as the composite reliability exceeds 0.7. So, it 
can be assumed that this model is valid and reliable. (Hair et al., 2021). 

 
a. Model Structural Assessment  

The correlation test analysis between these latent variables is illustrated in the path diagram 
from the SmartPLS analysis results, using a reflective indicator model in the final stage. Reflective 
model indicators are generally seen as variables that reveal (reflected), are seen, or are reflected in 
latent variables so that the indicators are reflective (Solimun et al., 2017). The causal relationship 
from the latent variable to the indicator ensures that removing a single indicator does not alter the 
meaning or significance of the measured variable. Thus, the assessment of the structural model 
hypothesis is tested through path coefficient analysis and R-square (R2) from blindfolding results for 
the reflective model (Wati, 2018). To clarify further, the relationship between these latent variables 
can be described as shown in Table 3. 
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Table 3.  Results of hypothesis tests on the influence of livelihood assets on adaptation strategies and 
risks 

Model Construct Coefficient T-Statistic Result R-Square 

X (Livelihood Assets)  Y1 (Livelihood Risks) 0.424189 4.704790 Significant 0.180 
X (Livelihood Assets)  Y2 (Adaptation Strategy) 0.258611 2.076140 Significant 0.060 
X  X.1 Human Capital 0.492349 4.836412 Significant  
X  X.2 Social Capital 0.750064 13.708913 Significant  
X  X.3 Natural Capital 0.841947 16.512246 Significant  
X  X.4 Physical Capital 0.607584 4.766423 Significant  
X  X.5 Financial Capital 0.891656 40.756701 Significant  

Source: Primary Data Processed, 2024 
Significant at the 5% level, the value of the t-table at the 5% level = 1.96 
 
b. Determination of R Square (R

2
) 

R-squared (R
2
) is used to assess the goodness-of-fit of a structural model. The worth of this 

evaluation is employed to observe the degree of impact of the independent latent variable on the 
dependent latent variable. According to the calculation algorithm (the magnitude of each indicator's 
influence), the R2 for livelihood risk is 0.172, indicating that the exogenous variable of livelihood 
assets can explain 17.2% of the variation in livelihood risk (Y1), and the remaining variables are 
affected by non-research variables. The correlation between the livelihood assets as an exogenous 
variable and the adaptation strategy (Y2)1 is 0.065, indicating that the effects of the livelihood assets 
can be explained by 6.5 percent, with the remaining explained by the other variables outside the 
research model. 

 
c. T-Statistical Testing Results  

The outcome of hypothesis testing will be determined by comparing the t-value with the 
critical t-value from the t-table. When the t-value exceeds the t-table value (1.96 at the 5 percent 
significance level), the relationship between the latent variables is considered significant and may be 
further investigated. In detail, the dominant indicators are exogenous variables for livelihood assets 
and endogenous variables for livelihood risk (Y1) and adaptation strategy (Y2), as shown in Figure 2 
below. 

 

 
 

Figure 2.  Magnitude of Hypothesis Testing Results of the Influence of Livelihood Assets On 
Adaptation Strategies And Risk Strategies (Measurement Model PLS Algorithm). Source: 
Primary Data Processed, 2024 
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In total, the livelihood assets of farmers have a positive influence on both livelihood risks and 
local maize farmers' adaptation strategies. Livelihood risks are positively and significantly influenced 
by livelihood assets, with a value of 0.414 and a significance value of 4.428, which is greater than 
1.96. Livelihood assets have a positive and significant influence on the adaptation strategy, as 
indicated by a significance value of 0.255, which is less than 1.96. Therefore, livelihood assets help 
farmers overcome risks and adopt the right adaptation strategy in the face of change (Kuang et al., 
2020). (2017) stated that farmers' resource management is essential to helping them implement 
effective response measures to minimize economic uncertainties, such as environmental, 
commercial, technological, and regulatory challenges. Furthermore, analyzing resource ownership 
among farmers helps policymakers and experts assess the extent of necessary assistance to reduce 
vulnerabilities.  

After conducting the Algorithm (seeing the significance value of each variable and indicator) as 
seen in Figure 2 above, the following statement is obtained: 

 
1. Financial Capital 

The most dominant indicator in reflecting the exogenous variable of livelihood assets (X) is 
X.5 (financial capital), with a value of 0.894, indicating that financial capital contributes 0.894 to the 
adoption of adaptation strategies and the overcoming of risks. As Paul et al. (2020) stated, choosing a 
means of earning a living is primarily determined by the economic resources available to a family. 
Monetary assets are essential in supporting the survival of mobile farmers in Jhumias, a region in 
India. Based on the findings, short-term livelihood assets, such as financial capital, are beneficial for 
farmers in overcoming livelihood risks and in deciding which adaptation strategies to adopt. This 
finding is also consistent with (2022), who found that financial capital positively affects self-sufficiency 
in rice production in Indonesia. 

You et al.,(2019) further emphasizes that access to financial capital can improve household 
welfare, which positively correlates with higher income. Local maize farmers need financial support to 
increase income and to plant hybrid maize, either simultaneously or alternately with local maize 
cultivation. Hybrid maize seeds are not stored like local maize. Instead, farmers have to buy them at 
agro centers at approximately Rp 75,000/kg to Rp. 120,000/kg. With comparatively lower incomes, 
local maize farmers also need additional financial support. Financial asset indicators also help 
improve the quality of maize production by reducing livelihood risks (natural and market risks).  

 
2. Natural Capital 

The second most dominant indicator is natural capital (X.3), reflecting the exogenous variable 
of livelihood assets with a value of 0.843, indicating that natural capital contributes 0.843 to adopting 
adaptation strategies and overcoming risks. Natural capital significantly affects livelihood risks and 
adaptation strategies. Good climatic conditions will reduce vulnerability to natural, market, 
technological, and policy risks. Besides, implementing an adaptation strategy through diversification 
and changing planting dates also requires a supportive climate. Based on the research by Sedi et al. 
(2024) on the factors influencing Nigerian farmers' decisions to cultivate hybrid corn from a gender 
perspective, the study found that most male farmers preferred hybrid corn due to its higher yields and 
greater tolerance to unpredictable climate conditions. Farmers' land area also determines the 
adoption of strategies. The wider the land owned by the farmers, the wider the planting area for local 
maize farmers, or even farmers can plant hybrid maize and local maize simultaneously. In line with 
Shinbrot et al. (2019), natural capital supports farmers to adapt by diversifying crops - other than 
coffee - in Mexico. Additionally, natural capital is directly used in the production of goods and supports 
sustainable livelihoods (Ibrahim et al., 2018). 

 
3. Social Capital 

The third most dominant indicator in reflecting the exogenous variable of livelihood assets is 
social capital (X.2), with a value of 0.748, indicating that social capital contributes 0.748 to the 
adoption of adaptation strategies and the overcoming of risks. In the short term, social capital is a less 
dominant livelihood asset than others, as it is not simply an outcome but an ongoing process. Unlike 
tangible assets, social capital is continuously developed and accumulated over time. In that regard, it 
has not immediately influenced the adoption of strategies or livelihood risks. However, in the long run, 
social capital helps mitigate livelihood risks in adaptation strategies by fostering a system of mutual 
trust through cooperation. Farmers can help each other collectively deal with risks, specifically by 
adopting appropriate strategies that increase income without reducing food requirements.  

The next social capital is mainly based on the idea that beliefs, norms, and informal networks 
hold that social relations are abundant resources that will never be exhausted when used. Frequent 
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use of social capital enhances its quality (Fathy, 2019). A study by Liu et al. (2018) found that different 
community-based resources positively influence how economic resources are allocated within families 
that engage in farming. However, their empirical study of China has shown that communal networks 
do not strongly influence farmers' decisions about how to earn income. This explains why it is 
essential to use both quantitative and qualitative analyses of societal determinants in analyzing 
agricultural livelihoods. 

Social capital refers to the ways households interact with the social environment, including 
other communities. It is said to increase trust and reduce the costs of collaboration (Su et al., 2024). 
Ma et al. (2018) also assert that assets, especially social assets owned by farmers, are vital for 
income growth. One of the underlying causes of poverty among low-income individuals is a deficit of 
livelihood capital, which entails social assets and access to information. According to Kuang et al. 
(2020), social capital plays a significant role in supporting farmers' livelihoods in Rugou, China. 

 
4. Physical Capital 

Physical capital (X.4) is the fourth most dominant measure of livelihood assets, with a value of 
0.606, indicating that it plays a role of 0.606 in the adoption of adaptation strategies and the 
overcoming of risks. Physical capital is limited in the form of farmers' livelihood assets, given the 
conditions within the field. Most of the farmers were simply owners of hoes and sickles, with the farms' 
assets being the motorized vehicles. It follows that physical capital has a relatively small effect on 
minimizing livelihood risks and on adaptation strategies. Liu et al. (2018) explain that the more 
physical capital, the higher the likelihood of them carrying on farming (rural households). Unlike Dang 
et al. (2020), physical capital does not play a positive role in the sustainability of the livelihoods of the 
Loess highlanders in China following an ecological restoration project or the conversion of agricultural 
land to forest. 

 
5. Human Capital  

The lowest-value contributor to wrong livelihood assets is human capital (X.1), with a value of 
0.496, indicating that human capital contributes 0.496 towards adaptation strategies and risk 
mitigation. There is a lack of training ability of local maize farmers in the field. The local government 
does not provide farmers with the necessary training. Farmer groups in certain hamlets are not 
performing their functions well; they perform well only at one time. A small proportion of farmers are 
not well educated, and not all of them engage in farming activities on their own; instead, they depend 
on their neighbors. Others opted out of their village to live better lives. Hence, the input of human 
capital into livelihood assets is minimal, as are the impacts on the farmer's livelihood risks and 
adaptation strategies. 

Human capital helps reduce poverty levels because access to human resources can bolster 
household earnings (Kamaruddin and Baharuddin, 2015). Meanwhile, regarding food consumption, it 
is clarified that the availability of human assets grows and sustains household food consumption 
(Parmawati et al., 2018). Besides that, access to human assets is also highlighted, as it provides 
households with power and facilitates welfare improvement (Sulemana et al., 2019). The use of 
human capital is the least contribution to this study, whereas in Kasim et al. (2017), the human capital 
is the contributing Factor with the highest contribution to the welfare of farmer households in Nigeria.  

 
6. Livelihood Risk 

The indicator of technological risk and natural risk with the highest value of 0.915 is the most 
overwhelming in reflecting the endogenous variable livelihood risk (Y1). Based on field findings, 
technology and natural risks are the most significant sources of impact on farms. The phenomenon of 
hybrid maize is a threat and a new trend for maize farmers, who have to adjust to it. As described in 
the first research objective, the introduction of hybrid maize led to increased volatility in maize prices. 
Introduce new maize crop pests and diseases, in general, and jeopardize food availability for farmers 
whose staple food is local maize. According to the farmers, technological risks are among the 
livelihood risks they face. By that, the proper utilization of livelihood assets would empower farmers to 
make informed decisions about agricultural production, thereby diminishing their vulnerability to 
livelihood risks (García de Jalón et al., 2018). 

 
7. Adaptation Strategy 

The most dominant indicator in reflecting the endogenous variable of adaptation strategy (Y2) 
is the diversification (hybrid) adaptation strategy, with a contribution value of 0.852. Based on the 
collected facts, many farmers have implemented diversification strategies, namely planting hybrid and 
local maize. The hope is that it can generate higher income from hybrid maize sales while 
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simultaneously meeting food needs. In line with the research by (2023) on the impact of adopting 
hybrid maize and rice crops on the income and food security of smallholder households in Bihar and 
Uttar Pradesh, India, the study found that hybrid maize significantly increased farmers' income and 
food security compared to hybrid rice. Unlike the adaptation strategy of changing the planting date 
with a value of 0.767, farmers plant local maize in the second planting season to avoid unsupportive 
wind conditions in MT 1. In the first planting season, farmers plant hybrid maize to increase income, 
while food needs are met with the residue of stored local maize from the previous year. As in Peng et 
al. (2020), the most common strategies for farmers to deal with changing trends, disaster hazards, 
and climate change are diversification, adjusting planting dates, and adjusting crop varieties, which 
are the most dominant adaptation strategies, followed by area-wide agricultural patterns and 
switching to other professions. Compared with this research, the strategy of adjusting plant varieties 
to natural disasters used by developing countries in China can also be an additional strategy, but not 
the primary one, for farmers in Guluk-Guluk because the geographical location and natural disasters 
differ between the two. Not maximizing livelihood assets as support in adopting strategies to be more 
optimal in dealing with natural disasters faced by farmers in the Chinese highlands. Therefore, this 
study can provide a broader view of the supporting factors for easier, more efficient adaptation 
strategies based on farmers' ownership of assets in other areas. 
 

CONCLUSIONS AND SUGGESTIONS 
 

The conclusion of this study indicates that the adaptation strategy employed by farmers to 
address technological risks is diversification, with financial assets being the most dominant supporting 
Factor. Based on this conclusion, to optimize policy implementation, the government should provide 
effective financial services, such as term savings managed by farmer groups, to manage farmers' 
financial assets better. However, this study has limitations, as it only focuses on one area in Madura. 
Therefore, future research should expand the study area to enable a more comprehensive 
comparison of results. Further in-depth research is also necessary to strengthen the findings. 
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