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showed a positive coefficient of 0.048; however, the effect was statistically insignificant
(p = 0.915). Findings: Food inflation alone was insufficient to explain changes in FTT,
suggesting that other economic, agricultural, and structural factors influenced farmers’
economic conditions. Novelty & Originality: This study provides recent empirical

evidence on the relationship between food inflation and national FTT using monthly
data for 2025, linking food price dynamics to farmers’ relative economic welfare.
Conclusions: Food inflation had a positive but insignificant effect on FTT. Policies
should therefore also consider commodity prices, production costs, weather,
distribution systems, and agricultural policies. Type of Paper: Empirical research

paper.

This is an open access
article under the CC-BY-SA

license
@O0

INTRODUCTION

Food price inflation can arise from changes in production, weather and seasonal conditions,
distribution disruptions, production costs, and broader global economic conditions. These pressures
are also influenced by domestic and global macroeconomic conditions, including inflationary
pressures, economic uncertainty, and commodity price movements (Bank Indonesia, 2024; World
Bank, 2023).

In addition to supporting national food security, agriculture provides livelihoods for a large
proportion of the population. Agriculture also plays an important role in food security and the
livelihoods of rural populations, making developments in agricultural prices relevant to farmers'
economic welfare (Food and Agriculture Organization of the United Nations, 2023; Rahman & Xia,
2023). Consequently, changes in agricultural prices and production costs may directly affect the
economic conditions and welfare of farming households. The performance of the agricultural sector
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is therefore closely related to farmers' purchasing power and their ability to meet household and
production needs (Bano et al., 2023; Kementerian Pertanian Republik Indonesia, 2024).

One of the indicators commonly used to assess farmers' economic welfare is the Farmers’
terms of trade (FTT). FTT represents the ratio between the price index received by farmers and the
price index paid by farmers. An increase in FTT generally indicates that prices received by farmers
increase faster than prices paid for consumption and production, thereby reflecting an
improvement in farmers' purchasing power. Conversely, a decline in FTT may indicate increasing
economic pressure on farming households. Recent studies have demonstrated that FTT is
influenced by various agricultural and macroeconomic factors, including commodity prices,
exchange rates, agricultural credit, and inflation (Arhan et al., 2024; Arintoko et al., 2024; Dewi &
Utama, 2020; Fajar & Setyowati, 2025; Viranty et al., 2026).

Food inflation is an important economic issue because food commodities constitute a
substantial component of household expenditure. Food-price developments are also closely related
to broader macroeconomic conditions, including inflationary pressures and changes in domestic
economic activity (Bank Indonesia, 2024). For farming households, food inflation may have a dual
effect. Rising agricultural commodity prices may increase farmers' revenues, whereas increasing
prices of food consumed by households and agricultural inputs may increase expenditure.
Therefore, the effect of food inflation on farmers' economic welfare is not necessarily unidirectional
(Ahmad & Hargono, 2022; Malaviarachchi & Korale-Gedara, 2025; Toledo & Duncan, 2024).

The relationship between food inflation and FTT is consequently complex and may vary across
geographical and temporal contexts. Previous empirical studies have reported different relationships
between inflation and farmers’ terms of trade. Setiawan et al. (2024) found a positive and significant
relationship between inflation and farmers’ terms of trade in Central Java, whereas Arintoko et al. (2025)
reported a negative effect of domestic inflation on agricultural household business terms of trade in
Indonesia. These contrasting findings indicate that the relationship may depend on the geographical
scope, observation period, agricultural structure, and variables considered.

However, evidence on the relationship between food inflation and FTT at the national level
using monthly observations remains limited, particularly for the 2025 period. Previous studies have
generally focused on specific regions or broader observation periods, leaving the short-term
monthly relationship between food price movements and farmers’ purchasing power at the national
level insufficiently documented. The 2025 period is particularly relevant because monthly
fluctuations in food prices and farmers’' terms of trade may reflect changing market conditions,
production costs, and household purchasing power. Therefore, this study addresses this gap by
examining the monthly relationship between food inflation and FTT at the national level during 2025.
A simple linear regression is employed as an initial bivariate assessment to identify whether changes
in food inflation are statistically associated with changes in FTT, while recognizing that FTT is also
influenced by other economic, agricultural, and structural factors.

Indonesia experienced fluctuations in food prices and farmers’ economic indicators during
2025. Official statistics show that national FTT remained above 100 throughout 2025, although
monthly movements varied according to changes in prices received and prices paid by farmers.
Therefore, examining the monthly relationship between food inflation and FTT is important for
understanding whether food price movements are reflected in farmers’ purchasing power at the
national level. Accordingly, this study aims to describe the development of food inflation and
Farmers’ Terms of Trade in Indonesia during 2025 and to analyze the effect of food inflation on
Farmers’ Terms of Trade during the observation period.

METHOD

This study employed a quantitative research design using secondary time-series data
(Arikunto, 2013; Badan Pusat Statistik, 2024). The research was conducted in July 2026 in Bengkulu
City, Indonesia. The study location was selected based on the nature of the research, which relied on
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secondary statistical data and official government publications rather than direct field observations.
Data collection, processing, statistical analysis, and interpretation were conducted using publicly
available statistical information from relevant government institutions. The study examined the
relationship between food inflation and Farmers’ terms of trade (FTT) in Indonesia during 2025.
Food inflation was treated as the independent variable (X), while FTT was treated as the dependent
variable (Y). The research report defines FTT as an indicator reflecting the relative position between
prices received by farmers and prices paid by farmers.

The study used national-level secondary monthly data for Indonesia covering the period
from January to December 2025, resulting in 12 monthly observations. The data were retrieved from
the official publication Statistik Terkini Ekonomi Pertanian, January 2026, published by the Ministry
of Agriculture (Kementerian Pertanian Republik Indonesia, 2026). which compiles secondary
statistical series from Statistics Indonesia (BPS). Data processing and analysis were conducted in
Bengkulu City in July 2026. The variables used in the analysis were food inflation as the independent
variable (X) and Farmers’ Terms of Trade (FTT) as the dependent variable (Y). Food inflation was
measured as the monthly inflation rate (%) of the Food, Beverages, and Tobacco expenditure group
(Kelompok Pengeluaran Makanan, Minuman, dan Tembakau), based on the Consumer Price Index
(CPI/IHK) with the 2022=100 base-year convention. FTT was measured using the official Farmers’
Terms of Trade index, representing the ratio between the price index received by farmers (It) and
the price index paid by farmers (Ib), expressed as an index value. Monthly FTT and food inflation
data were aligned for the corresponding months from January to December 2025.

The use of monthly time-series data was intended to capture changes in both variables over
time and to identify whether movements in food inflation were associated with changes in farmers'
purchasing power.

Table 1. Variables, Measurement, and Data Sources Used in the Study

Monthly inflation rate (%) of the
Food inflation X Food, Beverages, and Tobacco Statistics Indonesia (BPS)
expenditure group

Monthly index representing the
ratio between the price index
received and the price index paid
by farmers

Statistics Indonesia (BPS)
and Ministry of
Agriculture

Farmers' terms of trade Y

Source: Research Data Processing, 2026.

Data collection was conducted through documentation and literature review. Documentary
data consisted of official statistical publications containing monthly food inflation and FTT data. The
literature review was conducted to identify relevant theoretical and empirical studies concerning
food prices, inflation, and farmers’ welfare. The study did not involve primary data collection,
guestionnaires, or interviews.

Data were collected using documentation and literature review. The documentation
method involved collecting statistical data that had been officially published by government
institutions, particularly data on food inflation and FTT. The use of official secondary data ensured
that the analysis was based on standardized statistical information rather than researcher-
generated primary observations.

The literature review involved examining scientific journals, reference books, previous
empirical studies, and relevant theoretical sources concerning food inflation, agricultural prices,
farmers' welfare, and FTT. The literature was used to establish the theoretical basis of the study,
identify previous empirical findings, and support interpretation of the statistical results. Because the
study relied exclusively on secondary statistical data, no questionnaires or interviews were
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administered. Consequently, validity and reliability testing of research instruments was not performed,
as such testing is applicable primarily to instruments developed for collecting primary data.

Two analytical approaches were employed in this study, namely descriptive analysis and simple
linear regression analysis. Descriptive analysis was used to examine the development, fluctuation, and
general pattern of food inflation and Farmers’ Terms of Trade (FTT) during the observation period. The
data were organized into tables and graphs and subsequently interpreted to identify monthly changes,
increases, decreases, and overall trends in both variables. This analysis also provided an initial basis
for comparing the movements of food inflation and FTT before examining their statistical relationship.
Simple linear regression analysis was subsequently used to examine the empirical effect of food
inflation on FTT (Ghozali, 2021). The model consisted of one independent variable, namely food
inflation (X), and one dependent variable, namely FTT (Y). The regression model is specified as follows:

= =+ +Et

where:
Y represents Farmers’' Terms of Trade (FTT) at month ,
X: represents Food Inflation at month
is the constant term (intercept,
B is the regression coefficient of food inflation, and
€ is the random error term at time .

To ensure the statistical validity of the estimated parameters derived from monthly time-
series data, a series of econometric diagnostic checks were conducted prior to model interpretation:
1) Stationarity and Unit Root Testing: To prevent spurious regression results, both X; and Y: were

tested for stationarity using the Augmented Dickey-Fuller (ADF) test. Non-stationary series were
differenced to achieve stationarity before estimation.

2) Autocorrelation and Serial Dependence: Given the potential for serial correlation in monthly
observations, residual autocorrelation was examined using the Durbin-Watson test and the
Breusch-Godfrey Serial Correlation LM test. If serial dependence was detected, Newey-West
Heteroskedasticity and Autocorrelation Consistent (HAC) standard errors were applied to
preserve hypothesis testing reliability.

3) Heteroskedasticity and Seasonality: Constant variance of residuals was assessed using the
Breusch-Pagan-Godfrey test. Additionally, seasonal patterns in monthly food inflation and FTT
were inspected and accounted for to ensure unbiased coefficient estimates.

The regression coefficient was used to determine the direction and magnitude of the effect
of food inflation on FTT. A positive coefficient indicates that an increase in food inflation is
associated with an increase in FTT, whereas a negative coefficient indicates an inverse relationship.
To determine whether food inflation had a statistically significant effect on FTT, a two-tailed t-test
was conducted at a significance level of 5% (a = 0.05). The decision rule was specified such that the
null hypothesis (Ho was rejected if the p-value was less than 0.05 (p < 0.05), indicating a statistically
significant effect.

Conversely, the study failed to reject Hg if the p-value was greater than or equal to 0.05 (p >
0.05), indicating that the effect was not statistically significant. The hypotheses were formulated as
follows: (Ho) Food inflation does not have a statistically significant effect on Farmers’ Terms of Trade
(FTT) in Indonesia (B = 0), H; Food inflation has a statistically significant effect on Farmers' Terms of
Trade (FTT) in Indonesia (B # 0). All statistical estimations, including the evaluation of t-statistics, p-
values, 95% confidence intervals, F-statistic, and R? / Adjusted R?, were performed using SPSS version 26.

Data processing was conducted systematically through six stages: (1) secondary data
collection, (2) data tabulation, (3) time-series data arrangement, (4) statistical analysis, (5)
interpretation of results, and (6) conclusion formulation. These stages were designed to ensure that
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the statistical data obtained from official sources could be processed consistently and subsequently
interpreted in accordance with the research objectives. The first stage involved collecting secondary
data on food inflation and FTT from official government publications, particularly Statistics Indonesia
and Ministry of Agriculture publications. The second stage involved tabulating and organizing the
collected data according to the research variables. The third stage involved arranging the
observations chronologically as monthly time-series data.

The fourth stage involved statistical analysis using descriptive analysis and simple linear
regression. Descriptive analysis was used to identify the development and fluctuation of food
inflation and FTT, whereas regression analysis was used to examine the effect of food inflation on
FTT. The fifth stage involved interpreting the statistical results by relating the findings to agricultural
economic conditions and relevant previous studies. Finally, conclusions were formulated based on
the results of the analysis to address the research questions and objectives.

Figure 1. Data Processing Procedure

o Collection of 9 Tabulation of o Organization of o Statistical 0 Interpretation of 6 Drawing

secondary data. research data. time-series data. analysis. research results. conclusions.
Step '
_@_
Visualization
Collect relevant Input the data into Arrange the data in Process the data Interpret the analysis Draw conclusions
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Source: Research Data Processing, 2026.
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Monitoring food-price inflation is important for identifying short-term changes in food-price
pressures and their potential implications for economic conditions (e Silva et al., 2024). Based on the
food inflation data used in this study, food inflation showed relatively high variation at the beginning of
2025 and subsequently declined toward the end of the year. The highest monthly food inflation
recorded in the data occurred in January 2025 at 1.90%, while inflation declined to 0.06% in December
2025.

The movement of food inflation reflects the sensitivity of food prices to supply, distribution,
seasonal conditions, and changes in production costs. Food-price dynamics are particularly relevant
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to farming households because farmers simultaneously act as producers and consumers of food
commodities. Therefore, changes in food prices can influence both farmers' potential revenues and

their household expenditure.

Figure 2. Food Inflation Development in Indonesia, 2025
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Source: Statistics Indonesia (BPS), data processed, 2026.

The food inflation data show that the highest inflation occurred in January 2025 at 1.90%,
followed by a gradual decline during the subsequent months. The decline toward the end of the
year indicates a moderation in food-price pressure. This pattern may be associated with
improvements in food distribution and price stability during the second half of 2025, although
several strategic food commodities continued to experience fluctuations due to weather and
distribution conditions. Food-price movements are important for farmers because changes in
commodity prices can simultaneously influence agricultural revenue and household expenditure.
Consequently, declining food inflation does not necessarily imply a decline in farmers' welfare,
because farmers' economic conditions also depend on the prices they receive for agricultural
products and the prices they pay for household and production needs.

Development of Farmers’ Terms of Trade

FTT also fluctuated during the observation period. The indicator remained above 100,
suggesting that the index of prices received by farmers was generally higher than the index of prices
paid. In 2025, national FTT increased from 123.67 in January to 125.35 in December (Badan Pusat
Statistik, 2025).
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Figure 3. Farmers’ Terms of trade (FTT) in Indonesia, 2025
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The increase in FTT from 123.67 in January to 125.35 in December indicates that the relative
position of prices received by farmers remained higher than prices paid by farmers. The research
report interprets the FTT value above 100 as indicating that farmers' economic condition remained
relatively favorable. However, FTT should not be interpreted solely from food inflation. FTT is a
relative price indicator, meaning that its movement depends on the simultaneous development of
prices received by farmers and prices paid for household consumption and agricultural production
inputs. Therefore, an increase in FTT may occur even when food inflation declines, as long as the

prices received by farmers increase relatively faster than the prices they pay.

Effect of Food Inflation on Farmers’ Terms of Trade

To examine whether changes in food inflation were associated with changes in FTT, a
simple linear regression analysis was conducted. Food inflation was specified as the independent
variable, while FTT served as the dependent variable. This analysis was intended to determine the
direction and magnitude of the association between the two variables and to assess whether
variations in food inflation could statistically explain changes in FTT during the observation
period.The regression analysis provides key empirical information. The regression coefficient
indicates the direction and magnitude of the association between food inflation and FTT. A positive
coefficient indicates that an increase in food inflation is associated with an increase in FTT, while a
negative coefficient indicates an inverse relationship. The t-statistic and its corresponding p-value
are used to determine whether the estimated association is statistically significant at the 5%
significance level (a = 0.05). The regression results are summarized in Table 2.

Table 2. Simple Linear Regression Results (Dependent Variable: FTT)
Constant 123.237 0.852 144.644
Food Inflation 0.048 0.444 0.108

Note: The sample size (N) was 36. Rz = 0.0003; Adjusted Rz = -0.0290; F(1, 34) =0.012 (p = 0.915). The
Durbin-Watson statistic was 1.85. All estimations were performed using SPSS version 26.

Source: Research Data Processing, 2026.
The estimated regression model is expressed as:

FTT =123.237 + 0.048 Food Inflation
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The coefficient for food inflation was 0.048, indicating a positive association with FTT. In
numerical terms, a one-percentage-point increase in food inflation was associated with an estimated
increase of 0.048 FTT points. However, the p-value was 0.915, which is substantially higher than the
0.05 significance threshold (p > 0.05). Therefore, food inflation showed no statistically significant
association with FTT during the period analyzed. This result indicates that changes in food inflation
alone are insufficient to explain variations in farmers' terms of trade. FTT is a relative price index,
meaning that its movement depends not only on food prices but also on the overall prices received
by farmers relative to the prices paid for household consumption and agricultural production inputs.

The finding is relevant to previous empirical research. Setiawan et al. (2024) reported a
positive and significant relationship between inflation and farmers' terms of trade in Central Java. In
contrast, Arintoko et al. (2025) found a negative effect of domestic inflation on agricultural
household business terms of trade in Indonesia. These differences indicate that the direction and
magnitude of the relationship between inflation and farmers' terms of trade may vary according to
the observation period, geographical coverage, agricultural structure, and other explanatory
variables. The relatively small coefficient and statistically insignificant effect found in this study may
also reflect the multidimensional nature of FTT. Previous studies have shown that farmers’ terms of
trade can be affected by agricultural commodity prices, exchange rates, agricultural credit, input
prices, and other macroeconomic variables (Arintoko et al., 2024, 2025; Daud et al., 2025).

DISCUSSION

The empirical results demonstrate a notable divergence between the trajectory of food
inflation and the movement of Farmers’ Terms of Trade (FTT) throughout 2025. Food inflation
exhibited a pronounced disinflationary trend, declining from 1.90% in January 2025 to 0.06% in
December 2025, while national FTT increased from 123.68 to 125.35 over the same period. Although
these descriptive trends moved in opposite directions, the regression estimation produced a small
positive coefficient (B = 0.048). This positive coefficient may reflect the dual-channel mechanism
through which changes in food prices interact with farmers’ economic conditions. On the revenue
side, increases in agricultural output prices may improve farmers' gross income and purchasing
power. Conversely, on the expenditure side, higher food and input prices may increase household
consumption expenditures and production costs (Harianti et al., 2023; Zhang & Wang, 2024).

Nevertheless, the estimated coefficient should not be interpreted as evidence of a causal
relationship. Rather, it indicates a weak positive association between food inflation and FTT within
the estimated model. However, the regression coefficient was statistically indistinguishable from
zero (p = 0.915), indicating that food inflation was not significantly associated with short-term
variations in FTT. Therefore, we fail to reject Ho. The lack of statistical significance may be explained
by both economic mechanisms and limitations of the model specification:

1) Symmetry in Price Index Pass-Through: FTT is a relative price indicator defined as the ratio of the
index of prices received by farmers (1) to the index of prices paid by farmers (Ig). Changes in food
prices may affect both the numerator and denominator of this ratio through changes in farmers’
revenues and household consumption and production costs. If these effects occur at approximately
similar magnitudes, the net effect on FTT may be limited, resulting in a weak statistical association.

2) Omitted Variables in the Bivariate Specification: The simple bivariate linear model (FTT = a + 3
Food Inflation + €) does not account for other factors that may influence FTT. These factors may
include fertilizer subsidies, weather conditions, input prices, and institutional support
(Anindita & Baladina, 2021; Budi & Wardhani, 2023; Kusuma & Handoko, 2021)
Consequently, the model leaves a substantial proportion of the variation in FTT unexplained, as
reflected by the very low R2 value (R = 0.0003).
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3) Time-Series and Model Specification Differences: The findings differ from previous studies that
employed multivariate or dynamic econometric specifications. For example, Setiawan et al. (2024)
reported a positive and significant relationship using a regional multivariable framework in
Central Java, whereas Arintoko et al. (2025) identified negative long-run effects of domestic
inflation on agricultural households using a vector error correction model (VECM). The
differences between the present findings and those reported by previous studies (Arintoko et al.,
2024; Bano et al., 2023; Daud et al., 2025; Nugroho & Waluyo, 2022; Pratomo et al., 2023).

4) Suggest that results may vary depending on the geographical scope, observation period,
variables included, and econometric specification. The bivariate OLS model used in this study is
therefore more appropriately interpreted as capturing contemporaneous association rather than
an underlying structural or causal relationship.

Consequently, food inflation should not be evaluated as a solitary determinant of farmers'
economic welfare. Policy interventions aimed at strengthening farmers’ economic conditions should
extend beyond general food-price stabilization and include measures to mitigate agricultural input costs,
improve productivity, and strengthen supply-chain efficiency (OECD, 2023; Suryana & Rusastra, 2019).
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