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Introduction

Food security is a strategic issue that plays an important role
in a country’s development. Agricultural sector is very
important because it is the main food provider and one of the
main instruments of economic development (Rumawas et
al. 2021). Fadila and Putri (2023) said that meeting food needs
is a basic thing related to human life to prepare quality human
resources. Sufficient food is a determinant of national
resilience (Kiha and Rindayanti, 2013). The Indonesian
government has a duty to meet the needs of basic food with
sufficient and safe quantities.The price of food commodities
is often controlled by the government so that it is affordable
in all regions (Asaad et al., 2023). The availability of less
food than needed can create economic instability in the sense
of increasing food prices (Anggraini et al., 2022).

Maintaining stable food prices is a shared concern for both
food producers and consumers. Food price movements can
make it difficult for producers to make decisions when
producing (Windirah and Novanda, 2023). Many farmers are
also in difficult conditions due to sudden and unpredictable
price risks, they cannot predict long-term flows accurately,
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Abstract

This study analyzes the effects of volatile food commodity prices on inflation and farmers’ welfare in Lampung Province
using monthly data from 2014 to 2023. Inflation is measured by the Consumer Price Index (CPI), while farmers’ welfare
is proxied by farmers’ terms of trade (FTT). Secondary data from the Central Statistics Agency and Bank Indonesia are
analyzed using a Vector Error Correction Model (VECM). The results show that, in the long run, consumer-level prices of
rice, chicken eggs, cayenne pepper, and shallots are cointegrated with the CPI. In the short run, CPI dynamics are significantly
influenced by consumer-level prices of cayenne pepper and shallots. Forecast error variance decomposition indicates that
shocks to purebred chicken egg prices contribute the largest share to CPI variability. For farmers’ welfare, producer-level
prices of rice, cayenne pepper, and shallots significantly affect farmers’ terms of trade in the long run, while no short-run
effects are observed. Overall, the findings highlight the importance of stabilizing key food commodities, particularly eggs,
cayenne pepper, and shallots, to support inflation control and improve farmers’ welfare in Lampung Province.
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so farmers limit investment in productive capital (Wibowo
et.al., 2023). From the perspective of consumers, fluctuations
in food prices can threaten food security programs, including
aspects such as availability, accessibility, affordability, and
nutritional quality. Unstable prices have an impact on
producers (disincentives), consumers and inflation
expectations. Kusmuntiarani et al. (2018) said that food
commodity inflation (volatile food) is inflation that occurs
because price fluctuations usually occur in foodstuffs in
agriculture, livestock, and fisheries sectors. The inflation rate
is one of the important indicators in the economy related to
the economic system in developing countries that strives to
keep inflation variables at a stable and low level (Faradilla
et al., 2021). Changes in food commodity prices are very
common and contribute to inflation (Yuliati and Hutajulu,
2020).

The inflation rate of Lampung Provinceis the combined
Consumer Price Index (CPI) of two monitoring cities, namely
Bandar Lampung City and Metro City. Inflation in Lampung
Province was recorded higher than national inflation in 2020
and 2021, while in 2022 the inflation rate in Lampung
Province reached 5.51 percent, the same as the national
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inflation rate (Central Statistics Agency, 2023). The food
group is one of the biggest contributors to inflation. In the
second quarter of 2024, Bank Indonesia stated that
inflationary pressures in the second quarter were caused by
the retreat of the planting period, where the largest contributor
to inflation was the foodstuffs, beverages, and tobacco groups
with a contribution of 2.05% to the inflation value of 6.35%
(year on year). Based on observations of various commodities
traded, there are several food commodities that tend to
consistently contribute greatly to inflation, including rice,
cayenne pepper, shallots, chicken eggs, and chicken meat.

Although Lampung Province records a relatively high food
security index, farmers’ welfare indicators, as reflected by
purchasing power and farmers’ terms of trade, remain
vulnerable to food price volatility. This shows that food
availability has not been fully followed by affordability and
proper food utilization, especially when prices have spiked.
This condition highlights the importance of monitoring the
development of production and food commodity prices.
Appropriate actions and effective solutions are needed so
that the availability of food commodities can be maintained
stably for the welfare of the community as a whole (Marina
et al., 2024). Therefore, it is very important to conduct an
analysis related to the influence of volatile food price changes
on inflation and the welfare of the people in Lampung
Province. This study aims to analyze the effect of volatile
food price fluctuations on inflation and community welfare
in Lampung Province. Prior research indicates that food price
volatility has substantial impacts on inflation dynamics and
household welfare across Indonesian regions (Theresia, et.
al., 2025). While these studies provide important insights,
there is limited empirical evidence focusing specifically on
Lampung Province. Therefore, this study contributes by
providing a regional analysis that has not been extensively
examined in previous literature.

Methodology

This study employs monthly time-series data covering the
period from January 2014 to December 2023. Secondary data
are obtained from the Central Statistics Agency (BPS) and
the Strategic Food Price Information Center of Bank
Indonesia. Two empirical models are specified to capture
the effects of volatile food prices on inflation and farmers’
welfare in Lampung Province. Inflation is measured by the
Consumer Price Index (CPI) of Lampung Province, which
represents the combined CPI of Bandar Lampung City and
Metro City. Farmers’ welfare is proxied by farmers’ terms
of trade (FTT), reflecting the ratio between prices received
and prices paid by farmers. Model 1 examines the
relationship between CPI and consumer-level food prices,
including rice, chicken eggs, chicken meat, cayenne pepper,
and shallots. Model 2 analyzes the relationship between FTT
and food prices at the producer level for the same
commodities. All price variables are expressed in nominal
Rupiah per kilogram, while CPI and FTT are index values
with a base year of 2018 (=100). Wholesale shallot price
data are only available from 2018 onward. To obtain a
consistent time series for 2014–2017, missing values are
generated using a backcasting approach based on a Seasonal
ARIMA model with specification SARIMA (0,0,1)(0,1,2),
applied to the reversed time series of monthly average prices
derived from daily observations. Diagnostic checks indicate
no residual autocorrelation, suggesting that the model
provides an adequate fit. Details of the data employed in
this study are displayed in Table 1 and Table 2.

The collected are monthly observations data from 2014 to
2023. In the price data of shallots at the wholesale level,
data can only be collected from 2018 to 2023, so to estimate
the prices of previous years, backasting (forecasting with
reversed time series data) is carried out. The daily price of

Table 1. Variables, data and data sources model 1
Variabel Data Data Source
CPI Lampung Province consumer price index Central Statistics Agency
CRP Consumer level rice prices Central Statistics Agency
CEP Consumer level chicken eggsprices Central Statistics Agency
CCP Consumer level cayenne pepper prices Central Statistics Agency
CSP Consumer level shallot prices Central Statistics Agency
CMP Consumer level chicken meatprices Central Statistics Agency
Note: data has been extracted from the publication of statistics on rural consumer prices of food groups

Tabel 2. Variables, data and data sources model 2
Variabel Data Data Source
FTT Lampung Province farmers’ terms of trade Central Statistics Agency
PRP Producer level rice prices Central Statistics Agency
PEP Producer level chicken eggs prices Central Statistics Agency
PCP Producer level cayenne pepper price Central Statistics Agency
PSP Wholesale level shallot prices Bank Indonesia
PMP Producer levelchicken meatprice Central Statistics Agency
Note: price data has been extracted from the publication of agricultural producer price statistics and the Strategic Food Price Information Center (PIHPS)
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shallots is averaged monthly with the SARIMA modeling
(0,0,1)(0,1,2). In this study, the base year used is 2018 for
prices at the consumer level and consumer price index.
Producer prices, data are released with the producer price
index for the base year 2010 and the farmers’ terms of trade
(FTT) with the base year 2018. The data that has been
released is then analyzed using the Vector Auto Regressive
(VAR) and Vector Error Correction Model (VECM) methods.
The general VAR modeling used is as follows:

Vt = B0 + B1Vt-1 + B2Vt-2 + BtVt-p + εt          (1)

Where Vt is the vector nx1, B0 is the interception vector of
size nx1, B1 is is an n x n coefficient matrix of size n x n, and
et refers to the residual vector sized n x 1. Then the equation
is substituted where the consumer price index and the
farmers’ terms of trade (FTT) play as dependent variables in
2 separate models.

For the VECM model, the common equation used is.

ΔYt is a vector that contains variables in the study, µ0x is
the intercept vector, µ1x i.e. the regression coefficient vector
where t applies the time trend. ðx was axâ’ where â’ contains
the equation of long-term cointegration, Yt-1 means in-level
variables Ã is the matrix of regression coefficients, k-1 is
the VECM order of VAR and  meaning of the term error.
Before performing a VAR/VECM analysis, the first step is
to perform a stationary test. Taresh et al. (2020) conducted a
panel unit root test to avoid false regression when performing
the Structural VAR method. with general equations.

Äèt = â1 + Xèt-1 + ai + [t(only constant) (5)
Äèt = â1 + â2t+ Xèt-1 + ai + [t(constant and trending)  (6)
Äèt = Xèt-1 + ai + [t(no trend, no constant)   (7)

After conducting the stationarity test, the VAR model was
applied to select the optimal lag length using the Akaike
information criterion (AIC), final prediction error criterion
(FPE), Schwarz information criterion (SC) and Hannan-
Quinn information criterion (HQ) with the following
equations (Ranangga, 2018).

Nguyen et al. (2024) determined the optimal VAR lag length
by referring to the smallest statistical value of the criteria
already mentioned. to perform the Johansen cointegration
test on the VAR model. Ziesemer (2024) stated that many
cointegration equations were obtained with the Johansen test.
After confirming that there is a cointegration relationship,
we proceed with the VECM modeling and Granger causality
test.

Results and Discussion

The rise and fall in the amount of availability of volatile
food commodities has a significant impact on prices in the
economy. Food commodities such as rice, chicken eggs,
cayenne pepper, shallots and chicken meat generally follow
production patterns influenced by climate, planting cycles
and distribution. Meanwhile, people’s needs for food are
consistent throughout the year. Changes in the price of
volatile food commodities have a very important impact on
decision-making and this information can estimate the rate
of inflation. Volatile food price changes fluctuate as can be
seen in Fig. 1.

Fig. 1 shows the fluctuating prices of commodities. Cayenne
pepper prices for consumers are observed to vary
significantly. Then the price of shallots, chicken eggs, and
chicken meat also has an unstable price pattern. Producer
and consumer rice prices tend to have the same price
movement patterns, although at certain times the price
movement patterns are opposite. Furthermore, to see the
impact of these price fluctuations on the household economy,

Figure 1. Real price fluctuations at producer and consumer levels
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the movement of the consumer price index and the farmers’
terms of trade (FTT) (as a measure of relative welfare) on
input and output prices is shown, as presented in Fig. 2.

Fig. 2 shows the movement of the consumer price index and
the farmers’ terms of trade. Since 2014, the consumer price
index has tended to increase consistently until 2023. The
farmers’ terms of trade tended to be stable at 95-105 from
2014 to 2018, reflecting the relative balance between the
price received by farmers and the price paid by farmers. Then
there was a significant decrease from the end of 2019 to
mid-2020 close to the value of 90. This decline is most likely
due to the impact of the Covid-19 pandemic on farmers’
purchasing power. The farmers’ terms of trade gradually rose
past the value of 100 in 2022 and decreased to close to 95 by
the end of 2022. The farmers’ terms of trade rose again from
the beginning of the year to the end of 2023 passing the
value of 115. This increase can describe an improvement in
the selling price of agricultural commodities in the production
costs borne by farmers.

Augmented Dickey-Fuller Test

First, a test is carried out to find out if the data has a root
unit. Tests were carried out on each variable individually in
models 1 and 2. This first test is a very important first step in
the VAR or VECM analysis method to be used. The tests are
shown using constant and trend are presented in Table 3 and
Table 4.

Table 3 presents the unit root test results, showing that the
consumer price index, rice prices, and purebred chicken egg
prices at the consumer level are non-stationary at lag four,
while chicken meat prices are non-stationary across all lags.
In contrast, prices of cayenne pepper and shallots at the
consumer level are stationary at all lags. Usman et al. (2017)
stated that before choosing a VAR model, it is necessary to
check the stationarity of the data used. After the first
differentiating is carried out, the value of P values shows a
value below 0.05 which indicates that all variables have been
stationary. Pratiwi et al. (2022), said that VAR models that
are not stationary at the level can be transformed into VECM
with linear cointegration using yt-1 (first different).

Table 4 shows that several variables have not been stationary
at the level, including the farmers’ terms of trade (FTT), the
price of rice at the producer level, the price of chicken meat
at the producer level, and the price of chicken eggs at lag 2
to 4. After differentiating, all variables have been stationary.
Saputra and Sukmawati (2021) said that stationarity is a
requirement in conducting VECM analysis. The VECM
modeling requires that the data be at least stationary at the
first difference, if all the data is stationary at the level, then
the VAR equation model is used. The stationarity inspection
that has been carried out is followed by conducting VAR

Figure 2. Movements of the Consumer Price Index and farmers’
terms of trade

Table 3. Stationarity test results for Model 1
P-Values

Lag Level First Difference
CPI CRP CEP CSP CMP CCP CPI CRP CEP CSP CMP CCP

0 0.354 0.0864 0.0100 0.0100 0.240 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1 0.309 0.0100 0.0100 0.0100 0.172 0.01 0.01 0.01 0.01 0.01 0.01 0.01
2 0.321 0.0398 0.0100 0.0100 0.150 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3 0.298 0.0797 0.0705 0.0115 0.134 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4 0.191 0.1329 0.1748 0.0100 0.200 0.01 0.01 0.01 0.01 0.01 0.01 0.01
P values = 0.01 mean P values <=0.01

Table 4. Stationarity test results for Model 2
Lag P – Values

Level First Difference
FTT PRP PEP PSP PMP PCP FTT PRP PEP PSP PMP PCP

0 0.990 0.567 0.0447 0.01 0.731 0.0127 0.01 0.01 0.01 0.01 0.01 0.01
1 0.936 0.508 0.0135 0.01 0.696 0.0100 0.01 0.01 0.01 0.01 0.01 0.01
2 0.782 0.686 0.1800 0.01 0.882 0.0100 0.01 0.01 0.01 0.01 0.01 0.01
3 0.698 0.653 0.4832 0.01 0.898 0.0100 0.01 0.01 0.01 0.01 0.01 0.01
4 0.364 0.684 0.5278 0.01 0.931 0.0100 0.01 0.01 0.01 0.01 0.01 0.01
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modeling to determine the need for lag duration (Khursid,
2023). Next, it is necessary to see the optimal lag length that
will be used on existing models.

Optimal Lag Length Test

After the root of the unit test was carried out and it was
confirmed that the stationary data was at the level, the optimal
lag length was selected. The criteria used are AIC, HQ, SC,
and FPE. The analysis uses the constants and trends presented
in Table 5.

The results of the optimal lag length test by several criteria
showed different selection on model 1 and model 2. On model
2 AIC, FPE, and HQ recommend lag 2, while SC
recommends lag 1. In model 1 the AIC and FPE criteria
recommend lag 3, while HQ and SC recommend lag first. In
the optimal lag length test, the VAR(p) equation at the level

is used, so that to model the Johansen and VECM(p)
cointegration test, an optimal lag length of -1 is applied to
the model. In model 1 lag 2 is used and for model 2 lag 1 is
used. Next, it is necessary to look at the root unit circle to
find out the condition of the selected VAR model as presented
in Fig. 3.

The VAR model stationarity test was performed by looking
at all the roots that are in a circle in the polynomial root
inverse test (Benkejjane et al., 2024).Kosztowniak (2022)
states that the root value of the model equation is lower than
one indicating a stable VAR model. Loves et al. (2021) said
that to analyze VECM, there must be a cointegration
relationship, but in the analysis of the cointegration, the VAR
model must be used.

Model 1 and Model 2 Cointegration Relationship Test

The purpose of this analysis was to examine whether a long-
term relationship exists within the model under study. The
analysis was carried out by considering the trace statistic,
and the detailed results of this examination are presented in
Table 6.

Sharma et al. (2024) and Indrajaya (2021) explained that the
existence of cointegration equations is shown by the rejection
of the hypothesis in eigenvalue and statistical traces in the
significance level of 5%. Model 1 and model 2 in Table 6
show slightly different cointegration relationships. Model 1
shows a significant cointegration relationship to the rejection
of the at most 2 hypothesis, while model 2 shows a significant

Table 5. Optimal lag length selection for the VAR (level) model
Lag Model 1 Model 2

AIC(n) HQ(n) SC(n) FPE(n) AIC(n) HQ(n) SC(n) FPE(n)
1 72.46 *72.94 *73.64 2.95E+31 74.49 74.96 *75.66 2.24E+32
2 72.35 73.18 74.41 2.65E+31 *74.06 *74.90 76.12 *1.47E+32
3 *72.23 73.42 75.17 *2.39E+31 74.13 75.32 77.07 1.60E+32
4 72.37 73.92 76.20 2.84E+31 74.46 76.01 78.29 2.29E+32
5 72.62 74.53 77.33 3.82E+31 74.64 76.55 79.36 2.90E+32
6 72.68 74.95 78.28 4.38E+31 74.66 76.93 80.25 3.16E+32
7 72.34 74.97 78.82 3.47E+31 74.68 77.31 81.16 3.60E+32
8 72.49 75.47 79.85 4.65E+31 74.68 77.66 82.04 4.16E+32
9 72.56 75.91 80.81 6.10E+31 74.54 77.89 82.79 4.43E+32
10 72.60 76.30 81.73 8.26E+31 74.62 78.32 83.75 6.24E+32
Notes : * Lag number criteria with lowest value

Figure 3. Inverse Roots of the AR Characteristic Polynomial
VAR(2) and VAR(1)

Table 6. Unrestricted cointegration rank (trace) test with a restricted linear deterministic assumption
Hypothesized No. Of CE (s) Trace Statistic 0.05 CriticalValue Probability

Model 1 Model 2 Model 1 Model 2
None 163.73 164.25 117.71 * *

At most 1 111.34 98.15 88.80 * *
At most 2 67.19 61.61 63.88 * -
At most 3 40.27 26.79 42.92 - -
At most 4 23.17 15.46 25.87 - -
At most 5 8.35 6.38 12.52 - -

* : Significant at 0.05 critical value, - : not significant at 0.05 critical value, test included constant and trend.
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cointegration relationship to the rejection of the at most 1
hypothesis. This can be interpreted as having a long-term
relationship in each model analyzed so that the requirements
for the VECM model have been met. Derouez et al. (2024)
stated that the VECM method assumes that the analyzed
variables are already integrated, but they perform a
cointegration analysis to verify the presence of cointegration.

Vector Error Correction Model Analysis

Putri (2023), said that the VECM method can be carried out
if there is cointegration between variables, where it can be
done at the data level to receive the results of the long-term
relationship between variables. A t-statistic exceeding the
critical t-table value suggests the presence of either a long-
term or short-term relationship in the VECM estimation
(Marpaung and Pangestuti, 2024). The results of the long-
term test are presented in Table 7 and the results of the short-
term test are presented in Table 8.

Table 7 shows the long-term relationships in the models
analyzed. Model 1 (where the consumer price index variable
is dependent) and model 2 (where the farmers’ terms of trade
(FTT) variable is dependent) show that there is a long-term
relationship between the analyzed model and the volatile
commodity price variables. The price of rice, the price of
chicken eggs, the price of shallots, and the price of cayenne
pepper have a long-term relationship with the consumer price
index with a negative influence. In model 2, it is shown that

the price of rice in the long term has a positive relationship
with the farmers’ terms of trade, while cayenne pepper and
shallots have a negative relationship.

In model 1, it can be seen that the price of cayenne pepper at
the consumer level in the first period and the price of shallots
in the second period is significant at least at a real level of
5%. That means that the price of cayenne pepper and shallots
has a short-term relationship with the consumer price index.
In model 2, there is no price variable that is related in the
short term to the farmers’ terms of trade. In model 1, it can
be seen that there is a positive relationship between the price
of consumer-level cayenne pepper and the price of shallots
on the consumer price index. Based on the results of the
long-term VECM test on the consumer price index, it can be
seen that there is a different relationship between the price
of cayenne pepper and shallots on the consumer price index.
In the long term, cayenne pepper has a negative influence
while in the short term the influence given is positive. Next,
the test of two-way relations was seen. Amin et al. (2024),
stated that the longterm causality relationship obtained after
the analyzed variables are integrated. Next, a residual test
was carried out on the model, the results of which are
presented in Table 9.

It can be seen from the results of the autocorrelation test in
Table 9, that the probability in both models is greater than
the value of 0.05 which indicates that the residual does not
undergo autocorrelation. Furthermore, the results of the

Table 7. Long-term VECM Estimation Results (r =1)
Model 1 Model 2

CointEq T-Statistic Signficance CointEq T-Statistic Signficance
CRP-1 -5.454 * PRP-1 -2.122 *
CEP-1 -6.056 * PEP-1 -0.208 -
CCP-1 -3.297 * PCP-1 3.079 *
CSP-1 -7.128 * PSP-1 9.790 *
CMP-1 -0.926 - PMP-1 1.219 -
TREND -20.638 * TREND -1.173 -

*) Significant at 0.05 distributed table (1.981),

Table 8. Short-term VECM Estimation Results (r = 1)
Model 1 Model 2

Error Correction T-Statistic Signficance Error Correction T-Statistic Signficance
CointEq1 1.423 - CointEq1 -1.064 -
D.CRP-1 0.021 - D.PRP-1 1.091 -
D.CEP-1 1.330 - D.PEP-1 0.275 -
D.CCP-1 2.698 * D.PCP-1 -0.263 -
D.CSP-1 0.061 - D.PSP-1 0.713 -
D.CMP-1 0.728 - D.PMP-1 0.837 -
D.CRP-2 1.630 -
D.CEP-2 -1.705 -
D.CCP-2 -0.655 -
D.CSP-2 2.757 *
D.CMP-2 0.729

C 4.844 * C 0.980
*) Significant at 0.05 distributed table (1.981)
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analysis of the two-way relationship were shown. It can be
known the relationship between commodity prices and
consumer price indexes and farmers’ terms of trades and
their direction. The Granger causality test is presented in
Table 10.

Table 10 shows that in model 1 there is a one-way relationship
between the consumer price index which affects the price of
chicken eggs and the price of consumer-level rice. A two-
way relationship occurs between the consumer price index
and the price of consumer shallots. Meanwhile, in model 2,
there is only a one-way relationship between farmers’ terms
of tradewhich affects the price of cayenne pepper and the
price of shallots at the producer level. The price of rice also
affects the exchange rate of farmers in one direction.

Impulse Response Function Analysis

Impulse response function analysis can explain when a shock
occurs in certain variables in the equation to all variable
values for the next few periods (Ayundari and Setiawan,

Table 9. VEC Residual Portmanteau Test for Autocorrelations
Lags Model 1 Model 2

Q-Stat Prob Adj Q-Stat Prob Q-Stat Prob Adj Q-Stat Prob
1 4.72 — 4.76 — 8.50 — 8.58 —
2 14.16 —- 14.36 — 58.64 0.757 59.58 0.728
3 37.26 0.999 38.08 0.998 83.68 0.918 85.26 0.897
Null Hypotests : No residual autocorrelation up to lag h*Test is valid only for lags larger than VAR lag order

Table 10. Pairwise granger causality test
Null Hypothesis Prob Null Hypothesis Prob
CPI has no Granger-causal impact on CCP 0.505 CPI has no Granger-causal impact on PCP *0.035
CCP has no Granger-causal impact on CPI 0.092 PCP has no Granger-causal impact on FTT 0.899
CPI has no Granger-causal impact on CEP *0.003 FTT has no Granger-causal impact on PEP 0.705
CEP has no Granger-causal impact on CPI 0.059 PEP has no Granger-causal impact on FTT 0.068
CPI has no Granger-causal impact on CRP *0.000 FTT has no Granger-causal impact on PRP 0.123
CRP has no Granger-causal impact on CPI 0.923 PRP has no Granger-causal impact on FTT *0.011
CPI has no Granger-causal impact on CSP *0.003 FTT has no Granger-causal impact on PSP *0.028
CSP has no Granger-causal impact on CPI *0.011 PSP has no Granger-causal impact on FTT 0.933
CPI has no Granger-causal impact on CMP 0.195 FTT has no Granger-causal impact on PMP 0.707
CMP has no Granger-causal impact on CPI 0.620 PMP has no Granger-causal impact on FTT 0.652
*) Rejected Null Hypothesis at 0.05

2023). The results of the impulse response function analysis
are presented in Fig. 4.

Fig. 4 shows the response of the consumer price index in the
event of a shock to consumer price variables. The shock that
occurred in the price of chicken eggsand cayenne pepper
will be responded to by an increase in the consumer price
index at the beginning of the period, then decreased and
stabilized at a positive value after the seventh period. The
shock in the price of chicken eggs and shallots was responded
to with a slight positive value until the second and third
months, then the response decreased to negative and persisted
until it tended to stabilize after the seventh month. The
response to rice prices began with a negative value and after
the fifth month the response was stable at a positive value.
The response of the consumer price index of some
commodities tends to be positive in the short term, which
means that inflationary pressure from food commodities is
immediate but temporary. Next, a picture of farmers’ terms
of trade (FTT) responses to price shocks of several
commodities at the producer level is shown, presented in
Fig.5.

Figure 4. Consumer price index response to food price variable
shocks Figure 5. Farmers’ terms of trade response to food price shocks
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In Fig. 5, it can be seen that the price shocks experienced by
the price of rice, the price of chicken eggs, and the price of
chicken meat were responded to by an increase in the
exchange rate of farmers until around the fifth period. The
response tends to be stable at positive values after the seventh
period. This increase reflects an increase in farmers’
purchasing power due to the increase in output prices. The
shock in chicken meat prices also showed a positive effect
although it was relatively more moderate than the price of
rice and the price of chicken eggs. The response that occurred
to farmers’ terms of trade to the price shock of shallots and
cayenne pepper was a negative decrease in value until the
fifth month, then the response tended to remain at a negative
value after that. This illustrates that price volatility in
commodities such as cayenne pepper and shallots puts great
pressure on farmers’ welfare.

Forecast Error Variance Decomposition

The dynamic behavior of the VAR/VECM model is analyzed
using FEVD, a method that allows the assessment of the
strengths and weaknesses of each variable while observing
their influence on other variables over an extended period
of time (Paramita et al. 2015). Figure 6 presents the results
of the FEVD test for the consumer price index and the
farmers’ terms of trade (FTT) variables across 20 periods.

Based on Figure 6, it can be seen that the variable that has
the greatest influence in the formation of the consumer price
index is the variable itself. In addition to the consumer price
index (CPI) variable, the price of chicken eggsmakes the
largest contribution compared to other consumer price

variables. The price of eggs has a significant impact on food
inflation (Tenriawaru et al., 2024)because eggs are a major
consumption commodity that is highly sensitive to changes
in production costs and market demand(Ilham & Saptana,
2019). Shocks that occur in other price variables do not have
a significant influence on the formation of the consumer price
index. Furthermore, the FEDV for model 2 is presented in
Figure 7.

Based on Figure 7, the magnitude of the farmers’ terms of
trade is most affected by the shocks that occur in the farmers’
terms of trade itself. The price variable that has the greatest
influence compared to other price variables is the price of
shallots. The shock that occurs in the price of shallots tends
to affect the exchange rate of farmers with an increase until
after the tenth month.

Conclusion

This study examines the effects of volatile food commodity
prices on inflation and farmers’ welfare in Lampung Province
using monthly data from 2014 to 2023 within the framework
of the Vector Error Correction Model (VECM). Inflation is
measured by the Consumer Price Index (CPI), while farmer
welfare is proxied by the Farmer’s Terms of Trade (FTT).
The results indicate that, in the long run, inflation is
influenced by the prices of rice, chicken eggs, cayenne
pepper, and shallots. However, in the short term, inflation is
only influenced by the prices cayenne pepper and shallots.
Changes in the price of chicken eggs have the largest
contribution to inflation dynamics, followed by the prices
of cayenne pepper and shallots.

Regarding farmer welfare, the study finds that the prices of
rice, cayenne pepper, and shallots at the producer level have
a significant long-term relationship with the farmer’s terms
of trade. Specifically, increases in the prices of cayenne
pepper and shallots at the producer level have a positive
impact on the farmer’s terms of trade, indicating an
improvement in farmer welfare. In contrast, an increase in
the price of rice at the producer level negatively affects farmer
welfare. However, no statistically significant short-term
effects were found regarding changes in food prices on the
farmer’s terms of trade, suggesting that price shocks
primarily affect farmer welfare through long-term
adjustments rather than immediate short-term transmission.

Overall, these findings highlight the crucial role of volatile
food commodity prices in shaping inflation dynamics and
farmer welfare in Lampung Province. From a policy
perspective, price stabilization efforts should prioritize
commodities that significantly impact inflation, particularly

Figure 6. Forecast error variance decomposition of the Consumer
Price Index

Figure 7. Forecast error variance decomposition of farmers’ terms
of trade
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chicken eggs, cayenne pepper, and shallots. At the same time,
policies aimed at supporting farmer welfare need consider
the long-term nature of price transmissionto farmers’ terms
of trade.
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