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Introduction

Abstract: The agricultural sector plays a strategic role in regional development,
particularly in food security, job creation, and economic growth. In Tojo Una-Una
Regency, agriculture, forestry, and fisheries accounted for 38.78% of the regional
Gross Domestic Product in 2023; however, this contribution has not yet fully
translated into improved farmer welfare. This study aims to determine food crop
prices using the Farmer’s Price Index in Tojo Barat Subdistrict. A quantitative
descriptive approach was employed using primary data from 35 rice farmers
selected through proportional random sampling. Data were collected through
structured questionnaires, interviews, and field observations. The determination of
food crop prices was analyzed by calculating the price index received by farmers
(IT), the price index paid by farmers (Ib), and the resulting FPR. The results of the
study indicate that production costs increased by 9.04%, household food
expenditures by 23.66%, and farmers’ income by 10.94%, resulting in income
growth of 12.07%. The calculated IT was 112.35, and Ib was 111.84, resulting in an
FPR value of 100.46. This indicates a marginal surplus with limited improvements
in welfare. The narrow gap between IT and Ib indicates high vulnerability to price
fluctuations. Policy interventions focused on input subsidies, price stabilization,
and market access are needed to ensure the sustainable well-being of farmers.

Keywords: Commodity; Farmer Exchange Rate; Farmer Welfare; Food Crops;
Prices.

prices relative to production costs and consumer goods
prices. When output prices rise faster than production

Economic growth is one of the indicators of a
region’s development success, as reflected in changes in
the Regional Gross Domestic Product (RGDP)
(Romhadhoni et al., 2018). In the Indonesian context, the
agricultural sector plays a strategic role because it
contributes to regional GDP, provides employment, and
supports national food security, particularly through
food crops such as rice (Aini et al., 2024; Nadila et al.,
2025). Therefore, improving the welfare of farmers as the
primary actors in agricultural development is a crucial
aspect of regional economic development (Kurniawan,
2022). Farmers’ economic well-being is significantly
influenced by the dynamics of agricultural commodity
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costs and household consumption expenses, farmers’
real income increases and their purchasing power
improves (Keumala & Zainuddin, 2018).

One of the indicators commonly used to measure
farmers’ welfare is the Farmgate Price Index (FPI), in
addition to other indicators such as the rural poverty
rate and the rural Gini coefficient (Razi & Wahyuni,
2022). The Farmer’s Price Ratio is the ratio between the
price index received by farmers (It) and the price index
paid by farmers (Ib), reflecting the exchange capacity of
agricultural products against goods and services
consumed by farmers (Riyadh, 2015; Wahyudi, 2025).
An FPI value above 100 indicates a surplus or improved
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farmer welfare, while a value below 100 indicates a

decline in welfare due to higher production and

consumption costs compared to agricultural product

prices (Firmansyah et al., 2024; Khoiri & Nuraini, 2022).

Changes in the FPR are influenced not only by

agricultural commodity prices but also by government

policies, distribution systems, input subsidies, and the
dynamics of farmers’” household consumption prices

(Maharani et al., 2023; Soewignyo & Simatupang, 2020;

Nirmala et al., 2016).

Empirically, the agriculture, forestry, and fisheries
sectors in Tojo Una-Una Regency are the largest
contributors to the regional GRDP, accounting for 38.78
percent in 2023 Badan Pusat Statistika Provinsi Sulawesi
Tengah (2024). This indicates that farmers’ well-being
plays a crucial role in the regional economy.
Additionally, the food crop sector — particularly rice—
dominates agricultural activities in the region, with a
total food crop area of 14,581.2 hectares and a rice
harvest area of 1,558 hectares. Statistical data show that
the price index received by farmers (It) for food crops, at
104.65, has increased; however, at the same time, the
price index paid by farmers (Ib) has also risen to 110.42
(Tojo Una-Una Regency Central Statistics Agency, 2024).
This situation indicates that an increase in output prices
does not necessarily lead to improved farmer welfare, as
production and consumption costs are rising even faster.

Various previous studies have shown that the FPR
is widely used as an indicator to evaluate farmers’
welfare and the impact of agricultural policies.
However, most of these studies remain descriptive and
macro-level, analyzing FPR trends over time or across
regions without directly linking them to mechanisms of
commodity price formation at the farm level.
Furthermore, research specifically linking changes in
food crop prices to FPR dynamics at the micro-regional
level —such as the subdistrict level —remains limited.
Yet, production cost structures, marketing systems, and
local market access significantly influence farmers’
ability to set selling prices.

Based on these conditions, the following research
gaps can be identified:

1. Previous studies have generally used the FPR solely
as an indicator of welfare, rather than as an analytical
tool to understand the mechanisms of agricultural
commodity price determination.

2. Studies examining the relationship between changes
in food crop prices and the FPR at the micro-regional
level remain limited, particularly in Tojo Una-Una
District.

Volume 12, Issue 3, 449-455

3. Few studies have integrated analyses of selling
prices, production costs, and farmers’ purchasing
power within the FPR framework to generate
operational policy recommendations.

4. The differing dynamics between the increase in the
price index received by farmers and the price index
paid by farmers in the study area have not been
analyzed in depth in the context of food crop farmers’
welfare.

Given these research gaps, this study is important
for analyzing the impact of prices on the Farmgate Price
Index for food crop farmers in Tojo Una-Una District.
This study is expected to provide empirical insight into
how changes in commodity prices affect farmers’
welfare using the FPR indicator.

The novelty of this study lies in:

1. The use of a direct price analysis approach to the
farmers’ terms of trade for food crops at the micro-
regional level.

2. The integration of the price index received by
farmers, the price index paid by farmers, and
commodity price dynamics within a single
framework for analyzing farmer welfare.

3. The provision of region-specific empirical evidence
for Tojo Una-Una Regency, which was previously
limited in the literature.

4. The development of FPR analysis as a basis for policy
recommendations on pricing and regional
agricultural development.

Thus, this study is of high urgency because it not
only evaluates farmer welfare but also provides an
analytical foundation for formulating price policies and
agricultural development that are more favorable to
food crop farmers in Tojo Una-Una District.

Method

Research Location and Time

This Research was conducted in Tojo Una-Una
Regency, specifically in Tojo Barat District, which was
determined purposively (Mukhlis et al., 2019; Mukhlis et
al., 2024; Asgaf et al., 2025), considering that the location
is one of the centers of food crop production in Central
Sulawesi. The study was carried out from April to
October 2025 and included data collection on production
prices, farming costs, and household consumption
among farmers.
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Figure 1. Research Location Map

Population, and Sample

The population in this study consists of all paddy
farmers in Tojo Barat Subdistrict, Tojo Una-Una
Regency. The sample comprised 35 respondents selected
using proportional random sampling (Sugiyono, 2022).
This technique was wused because the farming
population is spread across several villages with varying
numbers of residents; therefore, the sample proportions
were adjusted to reflect each village's population size to
ensure representativeness.

A sample size of 35 respondents was deemed
adequate  based on several methodological
considerations. First, this study employs a descriptive
index analysis approach (It, Ib, and FPR), which does not
require a large sample size as in multivariate inferential
analysis. Second, according to descriptive statistical
principles, a sample size of at least 30 respondents is
sufficient to meet the assumption of normality under the
Central Limit Theorem. Third, research with
homogeneous units of analysis, such as rice farmers in a
relatively small region, can use a limited yet still
representative sample. Furthermore, previous studies
on the Farmer’s Price Ratio at the micro-regional level
also used sample sizes ranging from 30 to 50
respondents. Thus, a sample size of 35 respondents is
deemed sulfficient to describe the welfare conditions of
rice farmers in the study area.

Data Collection Methods

The data used in this study consists of primary and
secondary data. Primary data were obtained through: 1)
direct observation of farming activities, 2) structured

questionnaires administered to farmers, 3) in-depth
interviews, and 4) documentation of activities and
supporting data. Secondary data were obtained from
relevant agencies, including the Central Statistics
Agency, the Department of Agriculture, and local policy
documents.

Instrument Validity and Reliability

To ensure data quality, the research instruments
were tested for validity and reliability before use.
Validity testing was conducted using content validity
through consultation with experts in agribusiness and
agricultural economics. Additionally, empirical validity
was tested using the product-moment correlation
between item scores and total scores. An item is
considered valid if the correlation coefficient is greater
than the table r-value at a 5% significance level.
Reliability testing was conducted using Cronbach’s
Alpha. The instrument is considered reliable if the
Cronbach’s Alpha value is greater than 0.70. This testing
aims to ensure the consistency of respondents” answers
to the questions provided.

Data Analysis Method
Farmers’ Price Ratio (FPR)

The Farmers’ Price Ratio is used to measure
farmers’ welfare by comparing the price index received
by farmers with the price index paid by farmers. The
formula for the Farmers’ Price Ratio (FPR) is as follows:

Price index received by farmers (It)

NTP =
Price index paid by farmers (Ib)

x 100 1)
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Explanation:

- The Farmer Price Index (It) is a price index that
reflects the prices of agricultural products sold by
farmers.

- The Farmer Price Index (Ib) is a price index that
reflects the costs incurred by farmers, including
prices for agricultural inputs (such as fertilizers and
seeds), consumer goods, and other costs.

If FPR > 100, it means farmers' welfare has increased

(because the price received exceeds the price paid). If

FPR < 100, farmers' welfare has decreased.

Calculating the Farmer Received Price Index (It)

It is an index that shows changes in the average
prices of agricultural products sold by farmers
compared to the base period (base year).

Product Prices for the Current Period

It =

Product Prices in the Base Period x 100 (2)

Steps:

- Collect agricultural product prices for the current
period and the base period (e.g., prices of rice, corn,
vegetables, etc.).

- Calculate the ratio between the current product price
and the price during the base period.

- Multiply the result of the ratio by 100 to obtain the
price index for each product.

- If there are many product types, calculate the
weighted average of all products to obtain the total
It.

Calculating the Farmer Price Index (Ib)
Ib is an index that shows changes in the average
prices of goods and services purchased by farmers

(including  production inputs and household
consumption goods).
IB = Prices of Goods and Services in the Current Period 100 (3)

Prices of Goods and Services in the Base Period

Steps:

- Collect the prices of goods and services purchased by
farmers in the current period and the base period
(e.g., fertilizer, seeds, fuel, food, clothing, etc.).

- Calculate the ratio between the current price of goods
and the price during the base period.

- Multiply the ratio by 100 to obtain the price index for
each item.

- Calculate the weighted average of all
components (both agricultural inputs
consumption needs) to obtain the total Ib.

cost
and
Result and Discussion

Tojo Barat Subdistrict is one of the areas with
significant agricultural potential in Tojo Una-Una
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Regency, particularly for irrigated rice. With a rice
production of 1,643.10 tons in 2023, this area ranks as the
second-largest contributor after Tojo Subdistrict. This
situation indicates that rice not only serves as the
primary source of income for farming households but
also as the main driver of the local economy. Therefore,
analyzing farmers” welfare through the Farmer’s Price
Ratio (FPR) approach is crucial for understanding the
economic resilience of farming households in the face of
commodity price fluctuations and production costs.

The Farmer’s Price Ratio (FPR) is an indicator that
reflects the comparison between the price index received
by farmers (IT) and the price index paid by farmers (IB).
An FPR above 100 indicates a surplus, while a value
below 100 indicates a deficit. In agricultural economic
literature, the FPR is used as an indicator of farmers’
purchasing power as well as a measure of the relative
well-being of rural households. Previous literature
shows that the FPR is significantly influenced by
changes in agricultural commodity prices, input costs,
and household consumption inflation (Suryana, 2019;
Afifah & Nalurita, 2022). Furthermore, fluctuations in
the FPR also reflect farmers” economic resilience in the
face of market changes and government policies (Putra
et al., 2020; Fitriani, 2021). Thus, FPR analysis is not only
relevant for assessing farmers” well-being at the micro
level but also for understanding the stability of the
agricultural sector at the macro level.

Research findings indicate that during the 2024-
2025 period, production costs increased by 9.04%, from
IDR 7,216,355 to IDR 7,933,120. This increase was
primarily driven by rising prices of production inputs,
such as fertilizers and labor wages. The high labor wages
in Tojo Barat Subdistrict—ranging from IDR 150,000 to
200,000 per day—make the labor component the
dominant factor in the farm cost structure. This indicates
that labor intensity in rice farming remains quite high,
meaning that any wage increase directly impacts
production costs. This finding aligns with previous
research stating that labor costs constitute the largest
component in rice farming, particularly in areas where
agricultural mechanization remains limited.

In terms of household consumption, food
expenditure increased by 23.66%, from IDR 2,965,255 in
2024 to IDR 3,884,500 in 2025. This increase indicates that
food inflation places significant pressure on farming
households. Theoretically, this situation can be
explained by Keynes’s consumption theory, which states
that the proportion of spending on basic necessities
tends to rise among low-income groups. In other words,
farming households are more vulnerable to rising food
prices because the majority of their income is allocated
to basic needs. This finding is also supported by the
research of Ali & Rahman (2020), which shows that

farming households tend to increase food expenditures
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and reduce non-essential consumption when food
inflation occurs.

Interestingly, non-food expenditures decreased by
2.72%. This indicates an adaptation strategy among
farming households in coping with economic pressures,
namely by cutting back on non-essential expenditures
such as transportation, recreation, and other secondary
needs. Economically, this phenomenon indicates that
farmers’ welfare has not improved substantially, as the
increase in income has not been accompanied by an
improvement in the quality of non-food consumption.
Previous research has also shown that improvements in
farmers’ well-being are typically marked by an increase
in the proportion of non-food expenditures, such as
education and health care. Therefore, the decline in non-
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food expenditures observed in this study indicates that
farmers’ well-being remains at a basic level.

On the revenue side, there was an increase of
10.94%, from IDR 18,980,200 to IDR 21,311,200. This
increase was primarily driven by higher selling prices
for paddy and stable production levels. Consequently,
farmers’ net income rose by 12.07%. In nominal terms,
this increase indicates an improvement in farmers’
economic conditions. However, when compared to the
rise in production costs and household consumption
expenses, this income increase has not yet led to a
significant improvement in welfare. This finding aligns
with the research by Darwis (2020), which states that
increases in commodity prices often serve merely as
compensation for rising production costs, rather than as
an improvement in real welfare.

Table 1. Growth Rate of Production Costs, Household Expenditures, Receipts, and Income of Rice Farmers in West

Tojo District.

Year Expenditures (IDR) Income (IDR) Income (IDR)
Cost Production Food Non-Food

2024 7,216,355 2,965,255 2,477,630 18,980,200 11,763,845

2025 7,933,120 3,884,500 2,412,000 21,311,200 13,378,080

Growth (%) 9.04 23.66 -2.72 10.94 12.07

Source: Primary Data After Processing, 2025.

The FPR calculation results show a value of 100.46,
with a farmer price index (IT) of 112.35 and a farmer
price index (IB) of 111.84. This value indicates that
farmers are in a surplus, but the surplus margin is very
thin. Analytical, this condition indicates a fragile balance
between farmers' income and expenses. The small
difference between IT and IB indicates that any small
increase in production costs or decrease in grain prices
can easily push the FPR below 100. This means that
farmers' welfare is highly vulnerable to price
fluctuations.

Table 2. Rice Farming Exchange Rate Index for Tojo
Barat Subdistrict

Details Value
Farmer Accepted Index (IT) 112.35
Farmer Payment Index (FPI) 111.84
Farmers' Exchange Rate Index 100.46

Source: Primary data after processing, 2025.

Previous research has also shown that farmers with
an FPR value close to 100 are in a vulnerable welfare
zone. Under these conditions, economic shocks such as
rising fertilizer prices, crop failures, or falling paddy
prices can directly reduce farmers” welfare. Therefore,
even though farmers are statistically in surplus, they still
face considerable economic uncertainty.

The policy implications of these findings are quite
significant. First, the government needs to maintain the
stability of production input prices, particularly for
fertilizers and labor, through subsidy policies or
improved distribution efficiency. Second, rice price
stabilization policies are necessary to prevent sharp
fluctuations in farmers’ income. Third, increasing
productivity through agricultural mechanization can
help mitigate the relatively high cost of labor. Fourth,
diversifying farmers” household income should also be
encouraged to reduce dependence on a single
commodity.

More broadly, the results of this study indicate that
the welfare of farmers in Tojo Barat Subdistrict remains
in the vulnerable category. Although the FPR is above
100, the very narrow margin suggests that the
improvement in welfare has not yet been sustained. The
dynamics of input prices and household consumption
are the primary factors influencing this situation.
Therefore, agricultural development policies should not
only focus on increasing production but must also be
directed toward controlling production costs, stabilizing
prices, and enhancing farmers” purchasing power.

Thus, this study confirms that an increase in the
FPR does not always reflect a significant improvement
in welfare. The small surplus margin indicates structural
vulnerabilities in farmers’ household economies.
Therefore, adaptive and sustainable policy interventions
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are essential to ensure that farmers” welfare can improve
tangibly and stably in the long term.

Conclusion

The results of this study indicate that the welfare of
rice farmers in West Tojo Subdistrict, as reflected in the
Farmer Exchange Rate (NTP), is relatively secure but
vulnerable, with income slightly higher than
expenditure. This condition indicates that although
farmers can still make a profit thanks to favorable grain
prices, their welfare improvement remains hampered by
increased production costs and limited consumption
flexibility. The very small difference between the price
index received and the price index paid by farmers
reflects vulnerability to fluctuations in input and output
markets. Thus, it can be concluded that NTP is indeed a
reliable indicator of farmers' purchasing power and
welfare, but its sustainability depends heavily on
government policy interventions, such as input
subsidies, food price stabilization, and policies that
strengthen farmers' resilience to external shocks. Future
research and policy need to critically highlight this
structural vulnerability so that improvements in the
NTP can truly contribute to long-term welfare, not just
short-term survival.

Acknowledgments
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