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Abstract: The welfare of rice farmers in the Bengawan Solo Watershed region is a critical issue, as it reflects 
the socioeconomic conditions of agrarian communities that depend on the sustainability of natural resources 
and agricultural productivity. The objective of this research is to analyze how rice farming contributes to 
household income and overall welfare. This study aims to determine the level of household welfare of rice 
farmers in the Bengawan Solo Watershed area, Central Java. Sampling was conducted using an unproportional 
random sampling method on 240 farmers in six districts in Central Java. Data analysis used the Good Service 
Ratio (GSR), Farmer Household Income Exchange Rate (FHIER), and Farmer Exchange Rate (FER) indica-
tors. The results showed that a GSR value of 0.38 indicates a higher allocation of household expenditure 
toward non-food needs. Furthermore, an FHIER value of 1.40 indicates that total household income exceeds 
total household expenditure. However, a FER value of 99.21 indicates that income derived solely from rice 
farming is insufficient to cover all household expenses. These findings suggest that although rice farming 
plays an important role in household income, farmer welfare in the Bengawan Solo Watershed remains highly 
dependent on income diversification and continued productivity improvement, and institutional support. 
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1. Introduction
Rice (Oryza Sativa) is a major agricultural commodity and serves as a staple food for a large 

proportion of the global population, particularly in Asia, with Indonesia being one of the primary 
consumers (Istiyanti et al., 2025). With a population of more than 270 million people, Indonesia is 
heavily dependent on rice production to meet its staple food needs. Data from the Pusat Data dan 
Sistem Informasi Pertanian (2022), rice consumption on a household scale as a staple food reaches 
81,044 kg/cap per year. Given this high demand, rice farming in Indonesia continues to expand 
each year (Rifin et al., 2024). However, rice cultivation is highly water-dependent, as irrigation 
plays a critical role in sustaining production. Water sources are derived from both groundwater and 
river systems (Prikhodko & Bandurin, 2023). 

As an agricultural country, Indonesia has many agricultural systems, one of which is the wa-
tershed rice farming system (Ramadhani et al., 2021). Cultivating rice in watersheds offers several 
advantages, including enhanced agricultural productivity and more efficient utilization of water 
resources (Liu et al., 2021). The watershed has good morphometric and hydrological characteris-
tics, so it can ensure sufficient water supply for rice growth (Yanti et al., 2021). 

With an abundance of water, areas crossed by rivers can be ideal land for growing rice (List 
et al., 2020; Punnoli et al., 2025). However, farmers in watershed regions remain highly vulnerable 
to frequent and unpredictable flooding events, exacerbated by climate change (Punnoli et al., 2025). 
Such floods reduce productivity and result in substantial economic losses, directly affecting farm-
ers’ livelihoods by damaging crops, lowering yields, and diminishing household income. 

In Indonesia, particularly within the Bengawan Solo Watershed, seasonal flooding remains a 
recurring and increasingly complex issue, as the agricultural sector, especially food crop produc-
tion, faces major challenges arising from the impacts of climate change (Susanawati et al., 2022). 
River overflows during the rainy season, exacerbated by land degradation caused by erosion, sed-
imentation, and declining soil fertility, have direct adverse impacts on the condition and quality of 
agricultural land (Soemitro et al., 2021). In addition, suboptimal water resource management in the 
Bengawan Solo Watershed has led to imbalances in water availability between the rainy and dry 
seasons (Rosalia et al., 2021). This combination of factors reduces agricultural productivity by 
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delaying rice planting schedules, increasing the risk of crop failure, and decreasing crop yields, 
which ultimately affects farmers’ income levels and the welfare of farming households in the Ben-
gawan Solo Watershed (Priyana et al., 2024). 

Beyond production losses, these recurring environmental stresses have significant economic 
implications for farming households. Reduced yields, higher input costs, and increased production 
uncertainty collectively contribute to low farm profitability and a declining Farmer Exchange Rate 
(FER), indicating that farmers’ purchasing power fails to keep pace with rising production costs. 
In flood-prone areas such as the Bengawan Solo Watershed, these pressures intensify household 
economic vulnerability and limit farmers’ capacity to reinvest in agricultural activities or adopt 
adaptive technologies. While at the national level, the Farmer Exchange Rate (FER) reached 114.14 
in 2023, as reported by Statistics Indonesia (BPS); this figure represents an aggregate condition and 
does not fully capture local disparities. In flood-prone regions like the Bengawan Solo Watershed, 
the FER is likely to be considerably lower due to persistent environmental shocks (Slamet Widodo 
et al., 2024). 

Despite the growing body of literature on flooding, land degradation, and rice production in 
the Bengawan Solo Watershed, systematic assessments of farmer welfare that integrate economic 
performance indicators remain limited. Existing studies predominantly focus on biophysical im-
pacts or short-term income fluctuations, while comparative regional analyses that examine varia-
tions in farmer welfare across flood-affected areas are scarce. Moreover, the role of low FER and 
limited farm profitability as key determinants of farmer welfare has not been comprehensively ex-
amined within the context of the Bengawan Solo Watershed. This gap underscores the need for a 
more integrated and regionally comparative approach to understanding farmer welfare in environ-
mentally vulnerable rice-producing regions. 

Farmer welfare is an important indicator because it is closely related to their income level, 
which determines farmers’ ability to meet their living needs and invest in farming (Aleksandrova 
et al., 2024). Welfare levels are commonly assessed through indicators such as household income, 
land ownership, farming experience, education level, and production capacity (Ojo et al., 2020). 
The level of welfare reflects the extent to which farming families are able to meet their living needs. 

Various previous studies have addressed the welfare of rice farmers in the Bengawan Solo 
Watershed, with varying focuses and approaches. This study, therefore, seeks to provide a more 
comprehensive analysis of farmer welfare, with the aim of providing insight and describing the 
level of farmer welfare. 

2. Materials and Methods 

2.1. Location and Time of Research 
This study adopts a quantitative descriptive approach to assess the welfare levels of rice farm-

ers in the Bengawan Solo Watershed, Central Java. The focus of the study covers six regencies in 
Central Java: Wonogiri, Sragen, Karanganyar, Sukoharjo, Klaten, and Boyolali. The research loca-
tions were determined purposively, taking into account regional accessibility, the presence of 
farmer institutions or groups, the availability of natural resources, and the number of farming house-
holds. The study was conducted over a three-month period, from June to August 2025, encompass-
ing preparation and coordination, field data collection, and preliminary analysis. Research activities 
were adjusted to field conditions, with the June–August timeframe serving as the primary reference 
for implementation. 

2.2. Sampling Procedure and Data Collection 
This study employed a survey method using direct interviews with respondents through a 

structured questionnaire. The sampling technique used was disproportionate random sampling, in 
which the study area and respondents were selected through multiple stages. First, six regencies in 
Central Java Province located within the Bengawan Solo Watershed were selected based on specific 
research considerations, namely their status as major rice production centers and their regular ex-
posure to seasonal flooding. Subsequently, within each selected regency, rice farmers were chosen 
using simple random sampling. 

An equal number of 40 rice farmers was randomly selected from each regency, resulting in a 
total sample size of 240 respondents (Table 1). The determination of an equal sample size across 
regencies was intended to ensure balanced representation among study areas, rather than reflecting 
the actual population proportion in each regency. The selection of farmer respondents was based 
on the following criteria: (1) active farmers who were currently cultivating or had cultivated rice 
within the past year, (2) farmers residing within the Bengawan Solo Watershed, and (3) farmers 
with at least one year of farming experience. Farmers who were not actively engaged in rice farming 
activities during the study period were excluded from the sample. 
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Table 1. Sampling Procedure and Data Collection. 

Research Location Number of Respondents 
Wonogiri 40 

Sragen 40 
Karanganyar 40 

Sukoharjo 40 
Klaten 40 

Boyolali 40 
Total 240 

Data were collected through direct interviews with farmer respondents, complemented by ob-
servations of farmer groups and their activities. The information gathered included farmer charac-
teristics, land ownership status, use of agricultural inputs, household income and expenditures, as 
well as environmental awareness. These data serve as the basis for evaluating the welfare of farm-
ing households in the Bengawan Solo Watershed. 

2.3. Analysis Techniques 
Analysis techniques in farming refer to the methods or approaches used to assess and under-

stand the conditions, performance, efficiency, and well-being of farmers. These techniques involve 
measuring various aspects such as income, consumption, education, health, and access to resources. 
Through such analyses, researchers can contribute to improving the living standards of farming 
communities (Nandy & Singh, 2020). In analyzing welfare, several analytical tools can be em-
ployed, as illustrated in Figure 1. 

 
Figure 1. Analysis Techniques. 

(1) Good Service Ratio (GSR)  
Good service ratio (GSR) is an indicator applied to assess the level of farmers’ ability to meet 

their living needs from farming income (Asante et al., 2025). GSR can be calculated by comparing 
the food expenditure and the non-food expenditure of farmer households (Rahayu et al., 2023). The 
GSR is crucial because it reflects the level of farmer welfare. Furthermore, the GSR can be calcu-
lated using the following formula: 

GSR = 
Food Expenditure

Non-food Expenditure
 (1) 

GSR > 1 (Less Prosperous), indicating a heavier economic burden on farming households 
because food expenditures exceed non-food expenditures. 

GSR = 1 (Prosperous), indicating a household balance between food and non-food expendi-
tures. 
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GSR < 1 (More Prosperous), indicating that farming households spend more on non-food 
needs than on food needs. 
(2) Farmer Household Income Exchange Rate (FHIER)  

The Farmer Household Income Exchange Rate (FHIER) is an indicator used to evaluate the 
welfare level of farming households by comparing household income with household expenditure 
(Priyadi et al., 2020). Farmer household income and expenditure are crucial in determining the 
FHIER value. Higher incomes also increase the potential for a farm household’s welfare index to 
increase (Angelica et al., 2025). Then, the FHIER index can be formulated as follows: 

FHIER = 
Total Income

Total Expenditure
 (2) 

FHIER > 1 (Surplus): Indicates that the farmer’s household income is higher than its expenses. 
An FHIER value > 1 indicates the financial stability of the farmer’s household. 

FHIER < 1 (Deficit): Indicates that the farmer’s household expenses are higher than its in-
come. This indicates that an FHIER value < 1 indicates a financial burden on the farmer’s house-
hold (Ahdika et al., 2021). 
(3) Farmers Exchange Rate (FER) 

The Farmers’ Exchange Rate (FER) is an indicator used to assess farmers’ purchasing power 
by comparing farm income with total household expenditure. This measure is critical as it directly 
reflects the welfare of farming households (Ramadhanu et al., 2021). A higher FER value indicates 
that farm income is sufficient to cover household expenses, whereas a lower FER value suggests 
economic vulnerability, with farmers struggling to meet basic needs (Pratiwi et al., 2020). The FER 
is calculated using the following formula: 

FHIER = 
Total Income

Total Expenditure
 (3) 

FER > 100 (Surplus) indicates that production prices are rising faster than consumption prices, 
resulting in farmers’ income exceeding their expenses. 

FER = 100 (Break-even) indicates that farmers’ income is balanced with their expenses, 
meaning they are in a break-even state. 

FER < 100 (Deficit) indicates that farmers’ consumption is rising higher than production 
prices, resulting in farmers’ income being less than their expenses. 

3. Results 

3.1. Characteristics of Farmers 
Farmer characteristics provide a depiction of the actual conditions and inherent attributes of 

farmers, which influence farm management practices and the level of prosperity achieved (Bogdan 
& Kulshreshtha, 2020). These characteristics are commonly classified based on factors such as 
gender, age, household size, educational attainment, and other socio-demographic variables (Lillo 
et al., 2025). 

Studies in agriculture show that gender has become an important factor that plays a role in 
agricultural practices and access to resources (Fasakin et al., 2023). Table 2 shows the gender dis-
tribution of farmers in the Bengawan Solo watershed, showing that the majority of farmers are men, 
totaling 200, or 83.33%, while female farmers are only 40, or 16.67%. This distribution indicates 
that male participation in agricultural activities is significantly more dominant than female partici-
pation. The gender distribution of farmers in this study is nearly identical to the results of research 
conducted by Mwalyagile et al. (2024) in Tanzania, which also reported a higher proportion of 
male farmers. Male dominance in agriculture is often attributed to the physically demanding nature 
of farming and men’s relatively easier access to land and productive resources, factors that fre-
quently limit women’s involvement (Sedegah, 2025). 
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Table 2. Characteristics of Farmers. 

Variable Frequency Percentage (%) 
Gender 

  

Male 200 83.33 
Female 40 16.67 
Total 240 100.00 

Age (Year) 
  

21–42 36 15.00 
43–64 133 55.42 
65–86 71 29.58 
Total 240 100.00 

Family Member 
  

1–3 121 50.42 
4–7 118 49.17 

8–11 1 0.41 
Total 240 100.00 

Education Level  
  

Elementary School 95 39.58 
Middle School 45 18.75 
High School 71 29.58 

College 15 6.25 
Not in School 14 5.84 

Total 240 100.00 
Farming Experience (Year) 

  

1–24 127 52.92 
25–48 86 35.83 
49–72 27 11.25 
Total 240 100.00 

Land Size (m2) 
  

235–5,490 185 77.08 
5,491–10,746 48 20.00 
10,747–16,002 7 2.92 

Total 240 100.00 
Land Ownership 

  

Alone 206 85.83 
Rent 34 14.17 

Sharing 0 0.00 
Total 240 100.00 

Farmer age is a key factor influencing experience, productivity, and the capacity to manage 
agricultural activities effectively (Qiao & Liu, 2020). In Table 2, the majority of farmers in the 
Bengawan Solo Watershed are in the 43–64 age group, 133 people (55.42%), indicating that most 
farmers are of productive age. Meanwhile, 71 farmers, or 29.58%, are in the 65–56 age group, and 
only 36, or 15.00%, are in the 21–42 age group. These findings suggest limited participation from 
the younger generation, with middle-aged and older farmers comprising the majority of the work-
force. This study shows that the majority of farmers are in the age category of 40 years or more, 
comparable to that targeted in the study by Maman et al. (2022), which has similar results. Several 
factors contribute to the low involvement of younger people in agriculture, including negative per-
ceptions of farming as a labor-intensive and less profitable occupation (Giwu et al., 2024).  

Household size is an important factor influencing the economic responsibilities that farmers 
must bear (Bitana et al., 2024). In Table 2, the majority of farmers have families ranging from 1–3 
people (121 farmers, or 50.42%), with 118 farmers (49.17%) having families with 4–7 people. 
Meanwhile, only one farmer has a family of 8–11 people. These data indicate that the majority of 
farmers in the Bengawan Solo watershed have small to medium-sized families. The data in this 
study are almost in line with the research of Istiyanti et al. (2024) found that most farmers in 
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Kulonprogo have an average family size of 1–3 people. With relatively small household sizes, the 
economic obligations of farmers remain moderate and aligned with the household’s capacity to 
meet daily needs (Stratton et al., 2020). 

One of the important factors influencing farm management is the level of farmer education. 
The level of education is very useful in increasing agricultural production results (Hasanah et al., 
2021). Higher education enhances farmers’ ability to access information, adopt technology, and 
capitalize on business opportunities (Sharma & Bhambri, 2024). From the data presented in Table 
2, the majority of respondents in the Bengawan Solo Watershed were at the elementary school 
level, 95 people (39.58%), making this group the largest. Meanwhile, the lowest number was in the 
Not in School category, with 14 people (5.83%). This data shows that although some farmers only 
received a low level of education, the majority had completed elementary to secondary education, 
with quite a few farmers even reaching high school and university. Farmers who have received a 
proper education often receive support in the form of understanding of innovation, information, 
and technology related to agriculture (Oli et al., 2025). 

Farming experience is an important aspect that reflects a farmer’s skills and knowledge in 
managing a farm. Greater experience generally enhances farmers’ ability to overcome challenges, 
make informed decisions, and adapt to changing conditions (Habtemariam et al., 2020). Based on 
Table 2, the majority of farmers in the Bengawan Solo Watershed have experience ranging from 1-
24 years, namely 127 people or 52.92%, indicating a dominance of farmers with relatively short to 
medium experience. Then, there are 86 people or 35.83% who have 25–48 years of experience, and 
only 27 people or 11.25% have 49–72 years of experience. These results suggest that the majority 
of farmers possess limited to moderate experience, with relatively few having long-term expertise. 
This limited experience may restrict their ability to apply advanced farm management strategies, 
making them more reliant on traditional practices or support from agricultural extension services 
(To-The et al., 2025).  

Land size is a critical determinant of agricultural production capacity. Farmers with larger 
holdings have greater opportunities to increase yields and income, while those with smaller plots 
often face operational and economic constraints (Kumar & Moharaj, 2023). From Table 2, the ma-
jority of farmers in the Bengawan Solo Watershed own land areas of 235–5,490 m² (185 people; 
77.08%), while the fewest own land areas of 10,747–16,002 m² (only 7 people; 2.92%). These 
findings indicate that most farmers operate on small-scale landholdings, which may restrict produc-
tivity and limit household income (Mathinya et al., 2022).  

Land ownership status indicates the pattern of land ownership by farmers, whether the land is 
owned, leased, or held through a profit-sharing system. This pattern influences the farmer’s level 
of independence and the costs they must bear in the farming process (Akber et al., 2024). Based on 
the data in Table 2, the majority of farmers in the Bengawan Solo Watershed own their own agri-
cultural land, with a total of 206 people or 85.83%. Meanwhile, 34 people, or 14.17% of farmers, 
manage their land by renting. No farmers use a profit-sharing system, so the land ownership pattern 
is dominated by farmers who own their own land and a small number who rent. This pattern reflects 
a predominance of private ownership, which generally provides more stable economic returns com-
pared to rented land, where production costs tend to be higher and income less secure (Geng et al., 
2021). 

3.2. Cost 
3.2.1. Farming Input Costs 

Farming input costs represent all expenditures incurred by farmers to procure agricultural 
production facilities required before and during the rice cultivation process (Ibañez et al., 2024). 
Farming input costs include several components such as seeds, fertilizers, and pesticides. These 
components play a direct role in determining the quality and quantity of the harvest (Bailly & Rol-
dan, 2023). Careful analysis of input costs enables farmers to manage expenditures more efficiently, 
ensuring that each investment contributes to optimal improvements in yield and overall productiv-
ity.  

Fertilizer is a critical input in rice farming, as it enhances soil fertility and supports plant 
growth and productivity. Based on Table 3, the total average cost of agricultural production inputs 
incurred by farmers in the Bengawan Solo watershed area reached IDR 3,205,599. Then, in the 
seed component, the highest cost was spent on Mapan varieties (05 & 25) at IDR 387,938, while 
the smallest was Hybrid Rice with a cost of IDR 21,000. For fertilizers, the highest expenditure 
was on chemical fertilizers with a cost of IDR 1,715,169, while the lowest was on liquid organic 
fertilizer at IDR 4,770. As for pesticides, the highest cost was allocated to chemical pesticides, 
worth IDR 279,162, while the smallest was organic pesticides, with a cost of only IDR 750.  
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Table 3. Farming Input Costs for a Year. 

Production Facilities Costs (IDR) Percentage (%) 
Seed Varieties 

 
 

Inpari (32, 35, & 64) 49,092 1.56 
Mapan (05 & 25) 387,938 12.35 

Ciherang 52,000 1.66 
Hibrida 21,000 0.67 

Mentik (Wangi & Susu) 60,000 1.91 
Logawan 51,000 1.62 

PP/P2 227,001 7.23 
Mengkongga 36,000 1.18 

Segreng 51,000 1.62 
Sidenok 90,000 2.87 

Situagendit 45,000 1.43 
Total Seed Varieties 1,070,031 34.08 

Fertilizer 
 

 
Chemical Fertilizers 1,715,169 54.64 

Animal Manure 16,251 0.52 
Liquid Organic Fertilizers 4,770 0.15 
Solid Organic Fertilizers 53,001 1.69 

Total Fertilizer 1,789,191 57.00 
Pesticides 

 
 

Chemical Pesticides 279,162 8.89 
Organic Pesticides 750 0.03 
Total Pesticides 279,912 8.92 

Total Farming Inputs Costs 3,139,134 100.00 

In general, these findings indicate that farmer expenditures in the Bengawan Solo watershed 
remain heavily concentrated on chemical fertilizers and selected seed varieties, while spending on 
organic fertilizers and pesticides remains minimal. This pattern suggests a strong dependence on 
chemical inputs to sustain agricultural productivity, consistent with the observations of Hasibuan 
et al. (2022).  
3.2.2. Depreciation Cost 

Depreciation costs represent the reduction in the value of fixed assets, such as agricultural 
tools and machinery, over their useful life due to wear, aging, or other technical factors (Schroers 
et al., 2020). These costs are typically calculated by subtracting the residual value of an asset from 
its initial value and dividing the result by its economic lifespan, thereby yielding the annual depre-
ciation expense (Arata et al., 2025). The existence of depreciation costs is very important because 
it can affect the calculation of overall production costs, where the greater the depreciation value, 
the greater the total farming costs, and ultimately, can reduce the net profits received by farmers 
(Sampaio et al., 2021). 

As shown in Table 4, the depreciation costs of agricultural equipment in the Bengawan Solo 
Watershed, it can be seen that the largest depreciation is found in sprayers with an average value 
of IDR 71,312 or approximately 49.08% of the total depreciation cost. Meanwhile, the smallest 
depreciation is found in other harvesting equipment with an average value of IDR 335 or 0.23%, 
so their contribution to the total depreciation cost is relatively small. This indicates that sprayers 
are the equipment that bears the largest depreciation burden, while harrows have almost no signif-
icant impact.  
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Table 4. Equipment Depreciation Costs for a Year. 

Types of Equipment Amount (IDR) Percentage (%) 
Hoe 27,891 19.20 

Sickle 30,623 21.08 
Sprayer 71,312 49.08 
Weigher 1,152 0.79 
Shovel 1,104 0.76 
Harrow 663 0.46 
Tractor 12,223 8.40 

Other Harvesting Equipment 335 0.23 
Total Depreciation Cost 145,303 100.00 

3.2.3. Labor Costs 
In agriculture, labor costs constitute a major component of the production cost structure, as 

nearly every stage of farming requires human or mechanical labor (Vaňová et al., 2024). Labor 
costs include workers’ wages, overtime costs, operational costs for the use of machinery or other 
agricultural tools, as well as allowances or other facilities provided to workers during the farming 
business (Frahan et al., 2024). 

Table 5 shows that labor costs in the Bengawan Solo Watershed, the highest labor costs are 
found in harvesting activities, totaling IDR 3,154,362, while the lowest are in post-harvest activi-
ties, at only IDR 5,625. This indicates that harvesting is the most labor-intensive stage of rice farm-
ing, while post-harvest activities require minimal labor input. In addition, planting and land prepa-
ration also represent substantial cost components, with planting expenses being relatively high due 
to the large workforce required at this stage (Jumpah et al., 2024). Land preparation, by contrast, 
relies more heavily on machinery to improve efficiency (Li et al., 2024).  

Table 5. Labor Costs for a Year. 

Description Non-Family Labor 
(WH) Labor Cost (IDR) Machine 

(IDR) 
Total 
(IDR) 

Land Preparation 0.85 644,250 1,239,375 1,883,625 
Planting 8.17 2,235,999 0 2,235999 
Weeding 0.30 145,251 1,875 147,126 

Harvesting 4.38 2,091,237 1,063,125 3,154,362 
Post-Harvest 0.01 5,625 0 5,625 

Transportation 0.10 96,501 51,249 147,750 
Total Labor 

Cost 13.81 5,218,863 2,355,624 7,574,487 

*WH (Working Hour) 

3.2.4. Other Costs 
In addition to major inputs such as seeds, fertilizers, labor, and depreciation, farming also 

incurs other costs that fall into the category of indirect expenses (Mamadiyarov et al., 2023). These 
costs include indirect expenses, such as administrative costs or other unforeseen expenses (Baraka 
et al., 2021). Although relatively small in nominal value, these costs still contribute to total produc-
tion expenses and must be considered to ensure more efficient farm management. 

Other costs in farming in the Bengawan Solo Watershed are dominated by expenditures for 
Indirect Taxes, with an average of IDR 600,000 per year, while the lowest is the cost of Spare Parts 
Maintenance, with an average of only IDR 117,500 per year (Table 6). These findings suggest that 
tax obligations, although indirect, represent the most significant additional financial burden for 
farmers in the Bengawan Solo Watershed, whereas their maintenance costs contribute minimally 
to overall expenditures. Such costs, though secondary, still raise total production expenses and may 
reduce farmers’ profit margins, thereby lowering overall farming efficiency (Baraka et al., 2021). 
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Table 6. Other Costs for a Year. 

Other Costs Amount (IDR) 
Spare Parts Maintenance 117,500 

Indirect Taxes 600,000 
Farmers Group Membership Fees 240,000 

Internet/Credit/Data 500,000 
Other Expenses 260,000 

Total Other Costs 1,717,500 

3.2.5. Total Costs 
In a farming enterprise, total costs represent the cumulative sum of all expenses incurred by 

farmers throughout the production process (Sultan et al., 2021). In general, costs are categorized 
into two types: fixed costs and variable costs. Fixed costs refer to expenditures that remain un-
changed regardless of the level of production, whereas variable costs encompass expenses that 
fluctuate in accordance with changes in the level of output.  

Based on Table 7, the total expenditures of farmers in the Bengawan Solo Watershed, it can 
be observed that the overall cost incurred amounts to IDR 12,576,424. The largest portion of the 
expenses comes from labor costs, totaling IDR 7,574,487, while the smallest portion is attributed 
to equipment depreciation costs, amounting to IDR 145,303. This indicates that the farming cost 
structure in the Bengawan Solo Watershed shows a higher concentration of expenses allocated to 
labor wages, whereas the cost of asset depreciation contributes the least to the total expenditure. 

Table 7. Total Costs. 

Types of Costs Amount (IDR) 
Total Farming Inputs Costs 3,139,134 

Total Depreciation Cost 145,303 
Total Labor Costs 7,574,487 
Total Other Costs 1,717,500 

Total Costs 12,576,424  

3.3. Farmer Household Income 
Farmer household income encompasses all earnings derived from both agricultural and non-

agricultural activities (Hariyanto et al., 2021). These may include revenues from the sale of agri-
cultural products, wages from off-farm employment, or income from secondary businesses (Oc-
tavio et al., 2024). The size of a farmer’s household income greatly determines the welfare of the 
farmer’s household, because it will affect their ability to meet their daily needs (Aleksandrova et 
al., 2024). 

Table 8 indicates that farmer household income in the Bengawan Solo Watershed, the highest 
source of income from the agricultural sector comes from rice farming with an average of IDR 
35,416,789 (71.05%), while the lowest is from livestock with an average of IDR 1,538,333 (3.09%). 
Then, in non-agricultural income, the largest source comes from laborers with an average of IDR 
7,044,167 (14.13%), while the lowest is from drivers with an average of only IDR 75,000 (0.15%). 
These findings demonstrate that farming households in the Bengawan Solo Watershed remain 
heavily dependent on agriculture, particularly rice cultivation, as their primary source of livelihood, 
as reflected in Figure 2, which shows that agricultural activities account for 74.14% of total house-
hold income, compared to 25.86% from non-agricultural sources. This dependence is largely 
shaped by limited access to non-agricultural employment opportunities, low skill levels outside the 
farming sector, and strong cultural and hereditary ties to land management (Sumaryanto et al., 
2021).  
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Table 8. Farmer Household Income for a Year. 

Type of Income Amount (IDR) Percentage (%) 
Agriculture   
Rice Farming 35,416,789 71.05 

Livestock 1,538,333 3.09 
Total Agriculture 36,955,122 74.14 
Non-Agriculture   

Laborer 7,044,167 14.13 
Trader 2,314,300 4.64 

Furniture Maker/Carpenter 1,078,333 2.16 
Tailor 125,000 0.25 

Teacher 250,000 0.50 
Civil Servant 830,000 1.67 

Retiree 525,000 1.05 
Self-Employed 426,000 0.85 

Village Government Employee 222,000 0.45 
Driver 75,000 0.15 

Total Non-Agriculture 12,889,800 25.86 
Total Farmer Household Income 49,844,922 100.00 

 
Figure 2. Farmer Household Income. 

3.4. Farmer Household Expenditure 
Farmer household expenditure refers to the total costs incurred by farming families to meet 

daily living needs (Hariyanto et al., 2021). In general, expenditure is divided into two main cate-
gories, namely, food expenditure, such as rice, side dishes, vegetables, and other consumption 
needs, and non-food expenditure, which includes education costs, health, transportation, and other 
social needs (Kaur et al., 2023). The level of household expenditure greatly influences the economic 
conditions of farmers, because expenditure that is greater than income will suppress purchasing 
power, savings, and the ability of farmers to develop their farming businesses (Shafi et al., 2021). 

As presented in Table 9, farmer household expenditures in Bengawan Solo Watershed are 
predominantly allocated to non-food needs, with an average of IDR 16,767,301, much larger com-
pared to food category expenditure, which is only IDR 6,353,760. The largest component of the 
non-food category comes from others, amounting to IDR 3,197,433, while in the food category, the 
largest component comes from side dishes, amounting to IDR 2,534,868. Meanwhile, the smallest 
component of non-food expenditure comes from the health category, amounting to IDR 230,448, 
then the smallest component of food expenditure is the rice category, amounting to IDR 38,448. 
Overall, the total expenditure of farmer households reaches IDR 35,697,485, which shows that non-
food needs have a larger amount compared to food needs, as also illustrated in Figure 3, where non-
food expenditures account for 72.52% of total household spending, while food expenditures 
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comprise only 27.48%. Therefore, non-food expenditure is the main factor that influences the eco-
nomic condition of farmer households. (Table 9) 

Table 9. Farmer Household Expenditure for a Year. 

Type of Production Amount (IDR) Percentage (%) 
Food   
Rice  38,448 0.17 

Vegie & Fruit 870,396 3.76 
Side Dishes 2,534,868 10.96 

Spice 1,831,308 7.92 
Drink 269,820 1.17 
Snack 808,920 3.50 

Total Food 6,353,760 27.48 
Non-Food 

 
 

Lighting and Fuel 3,918,456 16.95 
Tax 2,585,532 11.18 

Communication 1,095,744 4.74 
Family 3,429,036 14.83 

Daily necessities 1,176,900 5.09 
Health 230,448 1.00 
Social 1,133,750 4.90 
Others 3,197,433 13.83 

Total non-food 16,767,301 72.52 
Food & Non-Food Expenditures 23,121,061 100.00 

Agricultural & Non-Agricultural Expenditures 12,576,424  
Total Expenditures 35,697,485  

 
Figure 3. Food and Non-Food Expenditures. 

3.5. Standard of Living of Farmer Households Based on Welfare Level 
3.5.1. Good Service Ratio (GSR) 

GSR, or the Good Service Ratio, is an indicator used to compare food and non-food expend-
itures in farming households. Food expenditures cover daily necessities, staples, side dishes, 
snacks, drinks, and more. Non-food expenditures include other costs such as taxes, transportation, 
healthcare, education, and more. 

From the results of the Good Service Ratio (GSR) analysis presented in Table 10, it can be 
seen that food-related expenditures amount to IDR 6,353,760, while non-food expenditures reach 
IDR 16,767,301. The GSR calculation for farmers in the Bengawan Solo watershed yielded a value 
of 0.38. This value indicates that rice farming households in the Bengawan Solo watershed in 
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Central Java are relatively prosperous. A GSR value below 1 indicates that household income is 
sufficient not only to cover food consumption but also to allocate a greater share of expenditures 
toward non-food needs, reflecting a higher level of welfare. These findings contrast with the results 
reported by Rahayu et al. (2023), who explained that the welfare analysis of red rice farmers in 
Gunung Kidul, measured using the Good Service Ratio, yielded a value of 1.13, indicating that 
these farmers fall into the non-prosperous category.  

Table 10. Analysis Good Service Ratio. 

Description Amount 
Food Expenditure (IDR) 6,353,760 

Nod-food Expenditure (IDR) 16,767,301 
Good Service Ratio < 1 0.38 

3.5.2. Farmer Household Income Exchange Rate (FHIER) 
The Farmers Household Income and Expenditure Ratio, or FHIER, is an indicator used to 

compare a farmer’s household income to its total expenses. This value reflects the extent to which 
income is able to cover the farmer’s living expenses. The FHIER is obtained by comparing total 
income and total expenses. 

Based on the results of the Farmer Household Income Exchange Rate (FHIER) analysis pre-
sented in Table 11, it is observed that the total income of farmers in the Bengawan Solo watershed 
amounts to IDR 49,844,922, while the total expenditure reaches IDR 35,697,485. The FHIER was 
calculated at 1.40. Since the value is greater than 1, this indicates that farming households in the 
Bengawan Solo Watershed earn incomes that exceed their total expenditures. An FHIER above 1 
reflects financial stability, demonstrating that households are able to cover their living costs while 
maintaining a surplus. The analysis in this study is consistent with the findings of Priyadi et al. 
(2020), who reported an FHIER value of 1.28, indicating that farmers were experiencing a surplus. 

Table 11. Analysis of Farmer Income Exchange Rate. 

Description Amount 
Total Income (IDR) 49,844,922 

Total Expenditure (IDR) 35,697,485 
FHIER 1.40 

3.5.3. Farmers Exchange Rate (FER) 
The Farmers Exchange Rate (FER) is an indicator that describes a farmer’s ability to cover 

household needs through farm income. The Farmers’ Exchange Rate is the ratio of farm income to 
total expenses paid by farmers (inputs and consumption), which is used as an indicator of farmer 
welfare. 

Based on Table 12 of the Farmers’ Exchange Rate (FER) analysis for farmers in the Bengawan 
Solo watershed, it is shown that the farming income amounts to IDR 35,416,789, while the total 
expenditure reaches IDR 35,697,485. The FER was calculated at 99.21. Since this value is below 
the threshold of 100, it indicates that household consumption exceeds production income, meaning 
that farmers’ earnings from agricultural activities are insufficient to cover total expenses. This con-
dition reflects a low level of welfare, as farming households face a significant income expenditure 
deficit.  In other words, this indicates that the farming activities carried out have not yet generated 
optimal profits, and therefore, the welfare of the farmers has not been fully achieved. However, the 
findings of this study are not consistent with those reported by Syaharuddin et al. (2021), in which 
the standard FER value was 118.76, indicating that farmers in West Nusa Tenggara were experi-
encing a surplus.  

Table 12. Analysis of Farmers’ Exchange Rate. 

Description Amount 
Farming Income (IDR) 35,416,789 

Total Expenditure (IDR) 35,697,485 
Farmers Exchange Rate < 100 99.21 
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4. Discussion 
The results reveal a complex welfare condition among rice farmer households in the Benga-

wan Solo Watershed. The Good Service Ratio (GSR) value of 0.38 indicates that the household 
expenditure is more heavily allocated to non-food needs than food needs. However, this expendi-
ture pattern is not solely supported by income from rice, such as off-farm and non-farm employ-
ment, which contribute significantly to activities. This finding suggests that the welfare of rice 
farmer households in the Bengawan Solo Watershed is highly dependent on income diversification 
beyond agricultural production. These findings are consistent with the study conducted by Triyono 
& Berliani Arifianikmah (2024), which found that farmers in Candibinangun Village were catego-
rized as prosperous, with a GSR value of 0.98. 

Meanwhile, the Farmer Household Income Exchange Rate (FHIER) among farmers in the 
Bengawan Solo Watershed was 1.40, indicating that household income is higher than total house-
hold expenditure. This suggests that rice farmer households in the Bengawan Solo Watershed are 
in a surplus condition. The FHIER value also strengthens the evidence that income from various 
sources, both agricultural and non-agricultural, helps maintain the economic stability of farming 
households. The findings of this study are consistent with those reported by Triyono and Berliani 
Arifianikmah (2024), who found an FHIER value of 1.41, showing that farmers in Candibinangun 
Village achieved a good level of welfare. 

However, the results of the Farmers’ Exchange Rate (FER) analysis show a value of 99.21, 
indicating that income derived solely from rice farming is insufficient to cover the total household 
expenditures of rice farmers in the Bengawan Solo Watershed. In other words, farmers are still 
experiencing a deficit in the agricultural sector, and reliance solely on agricultural income has not 
yet guaranteed household welfare. The condition of farmers in the Bengawan Solo Watershed is 
consistent with the findings of Ramadhanu et al. (2021), which explained that a low FER is often 
caused by high agricultural production costs, rising input prices, and farmers’ dependence on chem-
ical fertilizers and labor. 

The apparent contradiction between the positive GSR (0.38) and FHIER (1.40) values and the 
deficit FER (99.21) reveals a critical vulnerability in the welfare of rice farmer households in the 
Bengawan Solo Watershed. Although household welfare appears relatively stable when total in-
come is considered, this condition is largely sustained by income diversification, particularly from 
non-agricultural sources, which account for a substantial share of household income. The FER 
value below 100 indicates that income derived solely from rice farming remains insufficient to 
cover household expenditures, highlighting that agricultural activities alone have not yet ensured 
sustainable household welfare. Consequently, farmers’ economic stability is fragile and highly vul-
nerable to potential disruptions in off-farm and non-farm employment opportunities. 

This condition is closely related to structural challenges in the Bengawan Solo Watershed. 
Previous studies have documented that seasonal flooding, suboptimal water management, and soil 
degradation have limited rice productivity and increased production risks in this region, thereby 
reducing the profitability of rice farming. As a result, farmers are compelled to rely on income 
diversification strategies to maintain household welfare. The low FER observed in this study, there-
fore, reflects not only farm-level economic inefficiency but also broader environmental and infra-
structural constraints that continue to undermine the sustainability of rice-based livelihoods in the 
Bengawan Solo Watershed. 

Furthermore, the expenditure structure of farmers is still dominated by labor costs and chem-
ical inputs, indicating that production efficiency has not yet reached an optimal level. The high use 
of chemical fertilizers and pesticides also demonstrates the limited application of environmentally 
friendly agricultural technologies and the lack of farm diversification. This highlights the im-
portance of enhancing farmers’ capacity through agricultural extension programs and government 
support in promoting sustainable agricultural technologies (Nath et al., 2023). 

Farmer welfare is also influenced by socio-economic characteristics such as age, education 
level, farming experience, and land ownership status. The majority of farmers are within the pro-
ductive age range (43–64 years) and have attained basic to secondary education levels, which can 
serve as valuable assets in adopting technological innovations and modern farming practices. How-
ever, the relatively low participation of younger generations remains a significant challenge for the 
sustainability of the agricultural sector in the Bengawan Solo Watershed region. 

Overall, this study reveals that the welfare of rice farmer households in the Bengawan Solo 
Watershed is primarily sustained through income diversification rather than agricultural profitabil-
ity alone. The strong dependence on non-agricultural income sources exposes farming households 
to significant economic vulnerability, as disruptions in off-farm employment opportunities could 
rapidly undermine household welfare despite the currently positive GSR and FHIER values. Fur-
thermore, environmental constraints specific to the Bengawan Solo Watershed, such as seasonal 
flooding, water management challenges, and soil degradation, contribute directly to the low profit-
ability of rice farming, as reflected in the FER value of 99.21. These findings underscore the need 
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for integrated policy interventions that not only improve production cost efficiency and adopt mod-
ern farming technologies but also strengthen farmer organizations and promote more resilient live-
lihood strategies to support sustainable farmer welfare. 

This study has several limitations. First, the analysis relies on cross-sectional data, which may 
not fully capture temporal variations in farmer welfare and income dynamics, particularly in rela-
tion to seasonal flooding and climate variability in the Bengawan Solo Watershed. Second, the 
welfare assessment is limited to three indicators (GSR, FHIER, and FER), which may not fully 
reflect other social and institutional dimensions of farmer welfare. Future research is encouraged 
to employ longitudinal data, incorporate additional welfare indicators, and examine the role of in-
stitutional support, climate adaptation strategies, and market access in shaping the long-term wel-
fare of rice farmers. 

5. Conclusion  
Based on the discussion, the welfare of rice farmers in the Bengawan Solo Watershed reflects 

a complex condition characterized by a strong dependence on non-agricultural income sources ra-
ther than agricultural activities alone. The annual household income of rice farmers in the Benga-
wan Solo Watershed, Central Java, reaches IDR 49,844,922, consisting of IDR 36,955,122 derived 
from the agricultural sector and IDR 12,889,800 from non-agricultural activities. Meanwhile, total 
household expenditure amounts to IDR 35,697,485 per year, including food, non-food, agricultural, 
and non-agricultural expenditures, indicating that household welfare is maintained through a com-
bination of multiple income sources rather than rice farming profitability alone. 

This condition indicates a surplus between household income and expenditure. The GSR value 
of 0.38 shows that food expenditure is lower than non-food expenditure, reflecting a consumption 
pattern associated with the fulfillment of secondary needs. In addition, the FHIER value of 1.40 
indicates that total household income is sufficient to cover overall expenditures. Critically, how-
ever, the FER value of 99.21 demonstrates that income derived solely from rice farming is insuffi-
cient to meet household expenses, revealing that farmer welfare is heavily dependent on off-farm 
and non-agricultural income sources. This dependence creates significant economic vulnerability, 
as any disruption to non-agricultural employment opportunities could rapidly threaten the welfare 
of rice farmer households in the Bengawan Solo Watershed. 

Overall, while farming households are generally able to meet their needs, as confirmed by the 
GSR and FHIER, the low FER highlights the need for innovation and diversification of income 
sources. Given the critical role of off-farm income in maintaining household welfare and the envi-
ronmental challenges specific to the Bengawan Solo Watershed, policy interventions must address 
both improvements in agricultural productivity and livelihood diversification strategies to ensure 
sustainable farmer welfare.  

Therefore, policy interventions should be specifically directed at addressing the low FER 
value (99.21), which indicates that income from rice farming alone is insufficient to sustain house-
hold welfare. Targeted measures are required to reduce production costs and improve income effi-
ciency, such as input subsidy schemes for fertilizers and seeds, extension services focused on cost-
efficient and climate-resilient rice farming practices, and improved access to affordable agricultural 
credit. In parallel, considering the strong dependence on off-farm income, livelihood diversification 
strategies should be strengthened through the development of non-rice agricultural activities and 
rural non-farm employment opportunities. Strengthening farmer organizations and cooperatives is 
also essential to enhance farmers’ bargaining power, market access, and resilience to economic 
shocks, particularly in the flood-prone Bengawan Solo Watershed. These integrated policy 
measures are expected to support sustainable livelihoods, improve regional productivity, and en-
hance food security in the long term. 
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