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Abstract 
Climate change makes it difficult for farmers to run their farming businesses, especially rice farmers in Matakali 
Sub-district, Polewali Mandar District. Climate change encourages wet-rice and field-rice farmers to implement 
adaptation strategies that can minimize the negative impacts of climate change. The negative impacts are crop 
failure and decreased rice production. Adaptation by farmers is expected to reduce losses due to climate change 
impacts. This study aimed to analyze the adaptation strategies of households of wet-rice and field rice farmers 
in the face of climate change (drought and flood). The research was conducted in Matakali Sub-district, Polewali 
Mandar Regency, with the research design of survey method and interviews on Farmer Households as the unit 
of analysis. The results showed that the adaptation strategies carried out by households of wet-rice and field rice 
farmers in Matakali District to minimize the negative impacts of climate change include: 1) survival strategy, 2) 
consolidation strategy, and 3) accumulation strategy. Survival strategies carried out by households of wet-rice 
and field rice farmers in maintaining their survival are by diversifying their work, economic adaptation, and 
getting assistance from the government. The consolidation strategy is carried out by households of wet rice and 
field rice farmers who can still fulfill their needs despite experiencing crop failure. Farming communities that 
apply consolidation strategies borrow money from relatives, families, banks, and cooperatives. Accommodation 
strategies are carried out by groups of farming households, namely opening a grocery store business. The 
application of survival, consolidation, and accumulation strategies is sometimes still needed to meet all the needs 
of the households of wet-rice and field rice farmers. 
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1. Introduction 
People currently need to become more familiar with climate change, but they are aware of 
the impacts caused by climate change. The people who feel the effects the most are those 
who depend their economic resources on natural conditions, such as farmers. Smallholder 
farmers generally need the ability to adapt and deal with the impacts of climate change. 
(Arifah et al., 2023). Climate change, such as reduced rainfall intensity, causes land 
degradation, which affects crop yields and farmers' income (Wolka et al., 2023). (Wolka et al., 
2023). Research by Hidayati & Suryanto (2015) stated that almost all farmers feel the impact 
of climate change, such as reduced water availability and changes in crop yields that cause a 
decrease in production/harvest. It was causing a decrease in production/harvest yields. To 
minimize the impact of climate change, things that can be done are land management in the 
form of soil and water conservation using terraces and barriers, planting trees, and developing 
forage fodder. (Amjath-Babu et al., 2016; Alewoye Getie et al., 2020) 

Management and adaptation strategies need to be carried out so that farmers who previously 
did not know become aware (Kural et al., 2021; Lee et al., 2021; Ray Biswas & Rahman, 2023; 
Zong et al., 2022), who are less prepared become more prepared to face the phenomenon of 
climate change (Adeagbo et al., 2021; Gurung et al., 2021; Sitati et al., 2021; Trnka et al., 2021), 
and can adjust by minimizing the negative impacts and optimizing the positive impacts of 
climate change so that losses in quantity and quality of crops can be minimized (Valkengoed 
et al., 2023). 

Research (Aziz et al., 2022; Hidayati & Suryanto, 2015) shows that adaptations made by rice 
farmers include changing varieties, changing doses and types of fertilizers, controlling pests 
and shifting planting times, while households of wet-rice and field-rice farmers in Matakali 
District carry out adaptation strategies such as survival, consolidation, and accumulation 
strategies. Various adaptation strategies are prepared to deal with the adverse effects of 
climate change so that farmer households are able to adapt and have increased resilience. 
Tofu et al. (2022) argue that the vulnerability of farmers will continue to increase without 
adaptation. The form of adaptation response, in principle, is to minimize vulnerability and 
build resilience; in other words, farmers must have a more resistant and robust condition 
against climate change (drought and flood). This study aims to analyze the adaptation 
strategies of households of wet-rice and field rice farmers in the Matakali Sub-district in the 
face of climate change (drought and flood). 

Climate Change can cause stress and shocks to households of wet-rice and dry-rice farmers in 
the Matakali Sub-district. The agricultural sector is one of the sectors that is vulnerable to 
climate change (droughts and floods). Most people in the Matakali Sub-district depend on 
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farming, especially rice. Currently, the area of paddy fields in Matakali Sub-district is 2,100 
hectares and dry land in smallholder plantations and fields is 1,993 hectares. Farmers' fields 
in Matakali Sub-district are primarily located in mountainous areas. According to 
Braunschweiger & Ingold (2023), the impact of climate change in mountainous areas is the 
reduction of water sources resulting in drought. Matakali sub-district is one area experiencing 
climate change's impact with disaster-prone categories (floods and droughts). The flood 
vulnerability map in the sub-district is in the medium to high category, while the level of 
drought vulnerability is in the medium category (BPS Kecamatan Matakali, 2021). 

Spring water in the research location becomes a major problem when entering the June-
November planting season (dry season). This season is considered the most vulnerable season 
for drought given the minimal availability of springs, requiring farmers to carry out adaptation 
strategies to climate change so that the productivity and income of wet-rice and dry-rice 
farmers do not decline. 

There have been many studies on the adaptation of households of paddy and field rice 
farmers to climate change, such as: (1) Farmers' Adaptation to Climate Change, Its 
Determinants and Impacts on Rice Yield in Nepal (Khanal et al., 2018); (2) Synergy between 
climate risk perception, adaptation responses, and agricultural productivity: the case of rice 
farming communities in Pakistan (Khan et al., 2022); (3) Impact of climate change on 
agricultural production; Issues, challenges, and opportunities in Asia (Habib-ur-Rahman et al., 
2022); (4) Determinants of climate change adaptation strategies and its impact on the net 
farm income of rice farmers in south-west Nigeria (Ojo & Baiyegunhi, 2020); (5) Climate 
change impacts and the rice farmers' responses at irrigated upstream and downstream in 
Indonesia (Arifah et al., 2022). However, no research has attempted to reveal the 
phenomenon of comparative adaptation of households of wetland and field rice farmers 
facing climate change, so the aims of this study is to analyze the adaptation strategies of 
households of wetland and field rice farmers in Matakali District in the face of climate change 
(drought and flood). 

 
2. Materials and Methods 

2.1. Research Site 
The research was conducted in Matakali District, Polewali Mandar Regency. The research 
location was chosen purposively because the sub-district is one of the ecologically vulnerable 
areas characterized by droughts and floods that will come periodically every year. Data 
collection and processing were carried out from June 2023 - August 2023. The map of the 
research location is shown in Figure 1. 

https://app.dimensions.ai/details/publication/pub.1151726353?search_mode=content&search_text=rice%20farmers'%20adaptation%20to%20climate%20change&search_type=kws&search_field=full_search
https://app.dimensions.ai/details/publication/pub.1151726353?search_mode=content&search_text=rice%20farmers'%20adaptation%20to%20climate%20change&search_type=kws&search_field=full_search
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Figure 1. Research location map 

 
2.2. Data Type and Source 
The data used includes primary and secondary data. Primary data came from interviews using 
questionnaires and in-depth interviews. Primary data needed include the characteristics of 
respondents and adaptation strategies (survival, consolidation, accumulation) carried out by 
households of wet-rice and field rice farmers in Matakali District in the face of climate 
change. Secondary data comes from literature and other supporting data for writing the 
results of this study. 

2.3. Data Collection Method 
The determination of respondents is done purposively. Sugiyono (2013) states that purposive 
sampling is a sampling technique with specific considerations. The number of respondents 
in this study was 50 farmer households consisting of 25 households of wetland rice farmers 
and 25 households of field rice farmers who had the characteristics of a farmer: 
1. Has a farming land area ranging from 0.5 - >1 Ha 
2. Have at least three years of farming experience 
3. Joining a farmer's group 
4. Farmers who have felt and experienced the impacts of climate change on wetland and 

dryland farming. 
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2.4. Data Processing and Analysis Techniques 
The data obtained in the research is analyzed descriptively and quantitative. Quantitative 
data from questionnaires and interviews were processed using Microsoft Excel. The data 
processed using Microsoft Excel was then analyzed descriptively to describe the form of 
adaptation carried out by households of wet-rice and field rice farmers. The indicators of 
adaptation strategies of households of wet-rice and field rice farmers in the Matakali Sub-
district can be seen in Table 1. 
 
Table 1. Data Collection Methods and Information on Adaptation Strategies of Rice Paddy 

and Field Farmer Households in Matakali Sub-district 

Variables Data collected Indicator Data Type 

Adaptation 
strategies 
during a 
crisis 

Adaptation 
strategies 
needed by 
farming 
households 
during crop 
failure or lean 
times (crisis) 

1. Survival strategies (job 
diversification, economic 
adaptation, and government 
assistance) 

2. Consolidation strategies 
(borrowing money from relatives, 
borrowing money from family, 
borrowing money from banks, 
borrowing money from 
cooperatives) 

3. Accumulation strategy (Addition of 
income sources and surplus 
production) 

Descriptive 

Source: Primary Data, 2023. 
 

It should clearly describe the time and research sites, research design, types and sources of 
data, data collection techniques, and data analysis techniques. Emphasis on how to acquire 
data, analysis techniques and strongly relies on addressed problem in introduction section. 
 

2.5 Stages of Research Activities 

This research consists of three stages, namely the first stage of direct observation to the 
research location. The second stage is conducting interviews with respondents and the third 
stage is distributing questionnaires. After obtaining information and data, data processing will 
then be carried out using a qualitative descriptive analysis tool. 
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Figure 2. Research flowchart 

3. Results and Discussions 

3.1. Forms of Adaptation Strategies of Rice Paddy and Field Farmer Households  

Rice yields are the primary income for households of wet-rice and field rice farmers to 
maintain the quality of life in their households. If there is a crop failure due to climate change 
(drought and flood), the quality of life will be threatened. This condition will create 
vulnerability and anxiety in the households of paddy fields and lead rice farmers to meet 
the family's economic needs so that the households of wet rice and field rice farmers carry 
out various adaptation strategies in the face of climate change (droughts and floods) to 
regain an adequate quality of life. According to White (1991), adaptation strategies are 
survival, consolidation, and accumulation strategies (Figure 2). The three strategies are used 
by households of wet rice and field rice farmers to survive the difficulties and losses 
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experienced as a result of climate change (droughts and floods). Wetland rice farmer 
households can use other adaptation strategies, according to research by Aniah et al. (2019) 
(2019), namely changing varieties, changing planting times, planting trees, and migrating 
to reduce farmer losses due to climate change (drought and floods). 

 

Figure 3. Adaptation Strategies of Rice Paddy and Field Farmer Households in Matakali 
Sub-district in the Face of Climate Change 

3.2. Life Survival Strategy of Rice Paddy and Field Farmer Households  

Survival strategy is carried out by farmers who have little or no land and only work as farm 
laborers with low rewards (White, 1991). People who apply a survival strategy usually have 
pre- prosperous status in the sense of small capital and narrow agricultural land area (Abidin 
& Wahyuni, 2015). 

The survival strategies applied by households of wet-rice and field rice farmers in Matakali 
Sub- district are doing career diversification, economic of adaptation, and assistance from 
the government (Figure 3). 

 

Figure 4. Survival Strategies of Rice Paddy and Field Farmer Households in Facing Climate 
Change in Polewali Mandar Regency 
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3.3. Career Diversification 

More than the harvest income is needed to return the business capital of rice paddy and 
field farmer households, so they must find ways to fulfill their household needs and get 
business capital for the next planting season. Career diversification is one of the strategies 
that households of wet-rice farmers and field rice farmers use when experiencing crop 
failure and decreased rice production due to climate change. Farmers in Matakali Sub-
district still maintain their main livelihood as rice farmers. However, uncertain climatic 
conditions have forced wetland rice farming households to implement a job diversification 
strategy to fulfill their family's economic needs (Table 2). 

Table 2. Types of Career Diversification of Household Occupations of Rice Paddy and Field 
Farmers in Matakali Subdistrict 

No. Type of Career 
Diversification 

Number of Respondents 
(Person) 

Percentage 
(%) 

1 Breeders 13 26,00 
2 Farm Laborer 17 34,00 
3 Building Laborer 9 18,00 
4 Woodworker 2 4,00 
5 Trade 5 10,00 
6 Other 4 8,00 

 Total 50 100,00 

Source: Primary Data, 2023. 

 
In the face of climate change, 17 respondents diversified their careers as farm laborers. Not 
all paddy and field rice farmers have their land, so they have a survival strategy to maintain 
their economy by managing other people's land. In addition, 13 respondents chose a side 
job as a farmer to fulfill their family's economic needs. 

Efforts to increase income by diversifying work have only provided a small addition to the 
source of income for households of wet-rice and field rice farmers in the Matakali Sub-
district. This is because the side jobs done by households of wet-rice and field rice farmers 
are only as farm laborers as many 17 respondents and construction workers as many 9 
respondents. So that the wages received are still relatively low and make other family 
members (wife and children) work to help increase the family's income source. Irawan 
(2018) said earning a living is not only the responsibility of the husband (farmer) but the 
responsibility of all family members (wife and children) in order to increase income and 
meet family needs. 
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3.4. Household Economic Adaptation of Rice Paddy and Field Farmers  

The economic adaptation carried out by wet rice and field rice farmers in when experiencing 
crop failure and decreased production due to climate change is by selling the previous 
harvest, livestock, and jewelry (Table 3). The survival strategy is used to fulfill life needs 
such as farming capital, children's education costs, family health costs, and daily needs. 

 
Table 3. Household economic adaptation of paddy and field rice farmers in the face of 
climate change 

No. Economic Adaptation Number of Respondents 
(Soul) 

Percentage 
(%) 

1 Selling the previous harvest 28 56,00 
2 Selling livestock 15 30,00 
3 Selling gold (jewelry) 7 14,00 

 Total 50 100,00 

Source: Primary Data, 2023. 
 

The harvest obtained is usually stored for family consumption supplies for one year, while 
the rest is sold to meet daily needs. The sale of assets in the form of jewelry (gold) is made 
by some wives of wet- rice and dry-field farmers when the family economy is unstable due 
to the impact of climate change. The obstacle wet-rice and dry-field farmer households face 
after selling their valuable assets is that it is challenging to repurchase them. 

Rice paddy and landing farmer households will do various ways to deal with vulnerability 
due to climate change. Adaptation of rice paddy and landing farmer households depends 
on how many assets they have. The more assets owned, the more straightforward and more 
varied the adaptations made by the rice paddy and landing farmer households will be. 

3.5. Government Assistance 

Most rice farming households in the Matakali sub-district have yet to receive any assistance 
from the government in dealing with climate change. Only three respondents received 
assistance from the government in the form of receiving necessities. Whereas with 
assistance from the government, the households of wet-rice and field rice farmers in 
Matakali Sub-district can be helped in reducing the cost of living due to the impact of 
climate change. The distribution of government assistance has yet to be maximized, making 
the households of wet rice and field rice farmers lack capital and choose to take loans when 
facing climate change. 
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4. Household Consolidation Strategies of Rice Paddy and Field Farmers  

The consolidation strategy is a middle group strategy that prioritizes security and income 
stability from processing its resources (White, 1991). Research conducted by Wulan et al. 
(2016) mentioned that households with a consolidation strategy can fulfill primary needs 
well and even fulfill secondary and tertiary needs. 

Figure 5. Consolidation Strategy of Rice Paddy and Field Farmer Households in Facing 
Climate Change in Polewali Mandar District 

 

Consolidation strategies undertaken by rice paddy and field rice farmer households are in 
the form of borrowing money. This strategy is carried out when farmer households are in 
difficult circumstances due to climate change (droughts and floods) and is used as capital 
for the next planting period. In addition, the money-borrowing strategy covers economic 
shortfalls when income is not in good condition. 

On average, rice paddy and field rice farmer households use the money-borrowing strategy 
as capital in farming and to fulfill the family's economic needs (Table 4). According to 
(Runturambi et al., 2019), farming families borrow money from family and relatives to meet 
their needs because they do not have savings from farming. 
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Table 4. Household Consolidation Strategies of Rice Paddy and Field Farmers in Matakali 

Sub-district in Facing Climate Change. 

No. Consolidation Strategy Number of Respondents 
(Head) 

Percent 
(%) 

1 Borrowing money from 
relatives/neighbors 

18 36,00 

2 Borrowing money from family 11 22,00 
3 Borrowing money from a cooperative 6 12,00 
4 Borrowing money from a bank 10 20,00 

5 Not Borrowing Money 5 10,00 
 Total 50 100,00 

Source: Primary Data, 2023. 
 

Based on the table, as many as 18 respondents of rice paddy and field rice farming 
households choose to borrow money from relatives/neighbors and 11 respondents 
borrowed money from family in small nominal amounts. Meanwhile, 10 respondents 
choose to borrow from banks and 6 respondents borrowed from cooperatives when they 
need money suddenly and in large nominal amounts. 

Borrowing money is a practical way to get money quickly when there is crop failure and 
decreased rice production due to climate change (drought and flood). For rice paddy and 
field rice farmer households that own valuable assets (gold), they will usually pawn the 
jewelry when they need money and redeem it after the harvest season arrives. In contrast 
to households of wet-rice and dry-field rice farmers who do not have valuable assets (gold), 
they usually borrow and repay them when they have money or pay off their debts when 
the harvest season arrives. 

5. Household Accumulation Strategies of Rice Paddy and Field Farmers  

Wealthy farmers or entrepreneurs carry out an accumulation strategy with many 
resources. (Suryadi et al., 2013). The accumulation strategy carried out by respondents is 
to have a grocery store business and sell culinary in the form of food and snacks. The 
proceeds from these sales increase the family's economic income. This is to the income of 
Nurhayati et al. (2020). Common adaptation strategies to increase income sources are 
opening grocery stores, producing handicrafts, and becoming tourist tour guides for areas 
that can become tourist attractions. In addition, when there is a surplus of rice production, 
households of wet rice and field rice farmers use it for family consumption and fulfill 
secondary needs. 
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Figure 6. Accumulation Strategy of Rice Paddy and Field Farmer Households in Facing Climate 
Change in Polewali Mandar District 
 
 

4. Conclusion 
Adaptation strategies carried out by households of wet-rice and field rice farmers to 
minimize the negative impacts of climate change include 1) survival strategy, 2) consolidation 
strategy, and 3) accumulation strategy. The survival strategies carried out by households of 
wet-rice and field rice farmers in maintaining their survival are diversifying their work, 
making economic adaptations, and getting assistance from the government.  

The consolidation strategy is carried out by households of wet rice and field rice farmers who 
can still fulfill their needs despite experiencing crop failure. People who apply the 
consolidation strategy can still fulfill their primary, secondary, and tertiary needs. Some of 
the things done in the consolidation strategy are borrowing money from relatives, family, 
banks, and cooperatives. Prosperous farmer household groups carry out accommodation 
strategies. Efforts made by wet-rice and field rice farmer households to fulfill their needs are 
opening a grocery store business. 

Implementing survival, consolidation, and accumulation strategies is sometimes not enough 
to fulfill all the needs of the households of wet-rice and dry-rice farmers. Especially when 
wetland rice farmer households need money suddenly and in large amounts due to crop 
failure due to climate change (droughts and floods), this certainly impacts the yields obtained 
a little, and the selling price has decreased. 

The government is expected to assist the development of rice farming in paddy fields and 
fields, such as facilitating the distribution of fertilizers so that fertilizer scarcity is not created 
and facilitating access to savings and loans. In addition, providing agricultural insurance can 
relieve farmers of the problem of capital procurement and financial losses due to climate 
change. 
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