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Abstract

Background: Jawa Tengah Province is one of the main broiler production centers in Indonesia,
but fluctuations in live chicken prices in this area remain a big problem for farmers.

Purpose: This study aims to (1) determine the volatility of live broiler chicken prices in Jawa
Tengah Province, and (2) understand the level of price risk for live broiler chickens in Jawa
Tengah Province.

Design/methodology/approach: This research uses secondary time series data from January
2016 to February 2024 with ARCH-GARCH (Autoregressive Conditional Heteroskedasticity
and Generalized Autoregressive Conditional Heteroskedasticity) and CCV (Conditional
Coefficient Variance) analysis tools.

Finding/Result: The results showed that (1) the volatility of broiler prices in Jawa Tengah
Province is influenced by the variance and volatility of the previous period, and (2) the level of
risk of broiler prices in Jawa Tengah Province is low.

Conclusion: To estimate the price of live broilers in Jawa Tengah province in the next period
the price reference used is the previous period broiler price data and farmers can produce
broilers with an independent system.

Originality/value: This study uses CCV (Conditional Coefficient Variance) to describe market
risk from two perspectives, namely producers and consumers.
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INTRODUCTION

Broiler chicken is one of the leading commodities
in the livestock sector in Indonesia, which plays an
important role in fulfilling people’s animal protein
needs (Bahari et al. 2016; Irmawati et al. 2020). Jawa
Tengah Province, as one of the broiler production
centers, contributes significantly to the supply of
chicken meat at the national level (BPS, 2022). Along
with the increasing consumption of chicken meat in
Indonesia, broiler production has also increased in
various regions, including Jawa Tengah, making this
industry even more potential. Broiler farming has many
advantages, such as a short production cycle of around
32-35 days, high productivity, relatively affordable
prices, and increasing demand (Ratnasari et al. 2015;
Syarifah et al. 2021; Lisnahan et al. 2021). However,
one of the main challenges faced in this industry is
the fluctuation of live broiler prices, which affects
farmers and business actors in this sector (Ministry of
Agriculture, 2023).

High price fluctuations in commodity markets can
increasefinancial risks formarketparticipants, especially
for producers and traders who are vulnerable to sudden
price changes (Tang and Xiong, 2012). Sudden price
changes can cause high and erratic price variations,
known as volatility (FAO, 2010). Volatility itself is the
value of price fluctuations (Dewia et al. 2017). Price
volatility, which is characterized by price instability
over a period, can impact the supply chain. Various
factors, such as changes in supply and demand, feed
price fluctuations, weather conditions, and government
policies, influence price volatility (Heatubun et al.
2023; Matsumoto et al. 2023). This price volatility
increases risks for farmers, especially when prices fall
sharply, leading to difficulties in covering production
costs. This means that volatility will affect the income
received by farmers (Miftahuljanah et al. 2020; Ginting
et al. 2023). This condition greatly impacts business
continuity, especially for small farmers who dominate
the broiler farming sector.

In addition, price volatility also affects farmers’
investment decisions and production planning.
Uncertainty in determining selling prices often results
in difficulties for farmers in maximizing profits.
In highly volatile price situations, the risk of loss
increases, especially for farmers who do not have access
to adequate market information or price stabilization
mechanisms. Belinska (2023) emphasizes that food
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price volatility can distort input distribution and
discourage investment, particularly among smallholder
farmers who rely heavily on food sales for their income.
This suggests that price volatility can lead to reduced
investment in the livestock sector, which in turn can
affect the productivity and growth of the sector. If not
managed properly, high price volatility could threaten
farmers’ welfare and affect the availability of chicken
meat supply nationally. Therefore, an in-depth analysis
of live broiler price volatility in Jawa Tengah is needed
to understand market dynamics. This research is
expected to provide effective policy recommendations
to reduce the risk of volatility and support price stability
among farmers.

Volatility and price risk are inseparable concepts (Ezea-
ku et al. 2021). Previous studies have combined the
concepts of volatility and risk, but the concept of vola-
tility has not been able to distinguish between the risks
faced by consumers and the risks faced by producers.
In this study, further analysis was carried out using
CCV (Conditional Coefficient Variance). This analysis
was carried out to be able to describe the market risk
faced from two different perspectives, namely from the
producer side and the consumer side. By looking from
two different perspectives, it can be clearly seen which
party benefits or is disadvantaged by this price risk.

In dealing with the problem of live broiler price
fluctuations, information about the volatility of
live broiler prices in Jawa Tengah Province is very
important. The value of live broiler price volatility in
Jawa Tengah Province is analyzed using the ARCH-
GARCH approach. In addition, information on the
risk of live broiler prices is analyzed using the CCV
approach. Information on the value and model of
volatility and the level of risk of live broiler prices in
Jawa Tengah Province allows market players including
farmers to get a reference in the form of predictions
of volatility, risk, and live broiler prices in the future.
Thus, farmers can make the right decision regarding
the best momentum in producing and marketing live
broilers in Jawa Tengah Province.

This study was conducted with the main objective of
analyzing the price volatility of live broilers in Jawa
Tengah Province. Specifically, this study aims to assess
the level of price fluctuations over time and determine
the associated level of risk for producers and consumers
in the region. By understanding the volatility and risk of
live broiler prices in Jawa Tengah Province, this study
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is expected to provide insights that can help develop
effective strategies to manage price volatility and risk.
The findings from this study are expected to provide
valuable information for various parties, including
farmers in particular, researchers, and policymakers.

METHODS

This study uses quantitative time series data. The
data is sourced from a secondary database. This data
is obtained from the Dinas Peternakan dan Kesehatan
Hewan of Jawa Tengah Province. The type of time
series data was chosen with the consideration that
the identification of volatility and projection of live
broiler prices in Jawa Tengah Province is based on
the observation of live broiler prices sequentially over
time, in the form of monthly data. It can be said that
the basic method used is also a time series method. In
addition, the data source from Dinas Peternakan dan
Kesehatan Hewan of Jawa Tengah Province has more
complete data on live broiler prices in Jawa Tengah
Province.

The data collection technique in this research is a
literature study. Data were collected by exploring all
types of documents and data on broiler chicken prices
available in several agencies and selecting the most
relevant data to the price situation in the field. The time
series data used is live broiler price data in Jawa Tengah
Province from January 2016 to February 2024 in the
form of monthly data. Data with this time span was
selected by considering data availability. In addition,
data with a time span of less than ten years (short-term
data) is better able to describe the seasonal effects that
occur in live broiler price data in Jawa Tengah Province.
By analyzing seasonal patterns in data, companies
can improve inventory planning and develop more
effective marketing strategies, by utilizing recognized
seasonal patterns. This study uses several analytical
tools including ARCH-GARCH, CCV, and descriptive
analysis.

ARCH and GARCH

To analyze the price volatility of live broiler chickens
in Jawa Tengah Province, ARCH and GARCH models
were employed. ARCH is used for analyzing and
forecasting price volatility, assuming the conditional
variance of the error term depends on past squared errors
(Engle, 2001). The GARCH model extends ARCH by
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including both the previous time’s conditional variance
and the error term (Engle & Bollerslev, 1986; Tan,
2023). These tools effectively model the time series
data on broiler chicken prices, which show signs of
autocorrelation and heteroscedasticity. ARCH and
GARCH models can capture heteroscedasticity, where
error variance changes over time. In financial data,
volatility often fluctuates, causing traditional models
like ARIMA to fail to provide accurate estimates (Li et
al. 2002; Aprilia et al. 2017). The GARCH (r,m) model
used in this research is represented as Equation 1:

2— 2 2 2 2
o =a,tae’ o B’ + chs p oo )

o’ is the volatility of the price of live broiler chickens
at t-time, o, is the GARCH term of the volatility of
the price of live broiler chickens in the previous period
(t-1), szt_pis the ARCH term or The error term in the
previous period (t-1). Then o, is a constant, 0.0 is
the estimated ARCH parameter or coefficient, and j,...
B, is the estimated GARCH parameter or coefficient.
ARCH-GARCH analysis follows five main steps:
(1) Stationarity test, (2) ARIMA model selection, (3)
ARCH-LM test, (4) selecting the best model, and (5)
volatility estimation.

Stationarity Test: In this test, the Augmented Dickey-
Fuller (ADF) Test is used. ADF tests stationary data
by comparing the absolute value of the ADF t-statistic
with the 5% critical value. If the ADF t-statistic exceeds
the critical value, then the data is considered stationary
(Juanda & Junaidi, 2012; Pipit et al. 2019).

ARIMA test: This step identifies the optimal ARIMA
model by assessing the largest R-squared value, the
smallest Akaike Information Criterion (AIC), and the
smallest Schwarz Criterion (SC) (Juanda & Junaidi,
2012; Pipit et al. 2019).

ARCH-LM test: This test detects the ARCH effect
on broiler prices using F or Chi-square statistics. A
significant result at the 5% level indicates the presence
of volatility in t.

Best Model Selection: ARCH-GARCH parameter
estimation starts from the low-order model and
proceeds to the higher-order model. The best model is
selected based on the largest R-squared, smallest AIC,
smallest SC, largest log-likelihood, and significance
(Rizqika, 2021).
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Volatility Estimation: This final step estimates future
price volatility, providing insight to farmers on
potential risks and optimal production timing in Jawa
Tengah Province.

CCv

Live broiler price risk in Jawa Tengah Province was
analyzed using the Conditional Coefficient of Variance
(CCV). CCV can measure variability relative to the
mean. Higher CCV values indicate greater risk, as they
reflect prices that are farther from their expected values.
The CCV model is considered superior as it takes into
account both volatility and prior period variance. This
provides a more accurate estimate of risk (Rizqika,
2021).

Vg +ty €y +ap €7y +B1 07 +Bq
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CCv, =

CCV, is the conditional o7 coefficient of variation in
the price of live broiler chickens in t period, and x. is the
price before the t-period. The CCV model is superior to
the general coefficient of variation that uses standard
deviation. This is because the conditional coefficient
of variation takes into account the volatility effect
in the previous period and the variance effect in the
previous period. The estimation complexity provides a
higher level of accuracy on the percentage of price risk
(Rizqgika, 2021). It can be concluded that in calculating
price risk, the conditional coefficient of variation model
is considered more accurate.
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The basic hypothesis of this study is the volatility of
live broiler prices in Jawa Tengah Province which is
influenced by the volatility and variance of the previous
period. This hypothesis is based on research by Sari
et al. (2022). The study showed that the volatility of
broiler meat prices is influenced by price patterns in
the previous period. In addition, the price of broiler
chickens in the field often refers to the price of the
previous period. Therefore, this assumption is relevant
to explain future price dynamics.

In this research, volatility and risk are considered as
different, although related, concepts. Volatility refers
more to uncertain price variations, while the price risk
of live broiler chickens in Jawa Tengah Province refers
to the difference between current prices and expected
prices, both from the perspective of producers and
consumers. This information can be implemented in
business managerial decisions or government policies.
This information can be implemented especially in
price control. To better understand this research, a
research framework is presented which can be seen in
the following Figure 1.

Based on the framework, this study was initiated
due to the problem of uncertain price fluctuations.
To calculate the value of this fluctuation and forecast
future price volatility, an analysis was carried out using
ARCH-GARCH. In addition, a risk level assessment
was carried out using CCV. Other information obtained
from this CCV is to see the risk from the perspective
of producers and consumers. The results of forecasting
and analyzing the risk level are useful for making
managerial decisions for farmers. Meanwhile, the
results of risk knowledge from each side of producers
and consumers can be information for the government
in making policies.

| Price Fluctuations of Broiler Chicken in Jawa Tengah Province |

‘_/7 L.
Volatility of Broiler Chicken Prices in Jawa Tengah Province Risk of Broiler Chicken Prices in Jawa Tengah Province
v v
ARCH-GARCH Method CCV Method
v v
Price Volatility and Forecasting Model of Price Volatility of Risk Level of Live Broiler Chicken Prices in Jawa Tengah
Live Broiler Chickens in Jawa Tengah Province Province

P ———

Analysis of the Effect of Volatility on Price Risk of Live Broiler Chickens

Management Decision Recommendations |

Figure 1. Research framework
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RESULTS

Volatility of Live Broiler Price in Jawa Tengah
Province

Data Stationarity Test

The stationarity test results show that the live broiler
price data in Jawa Tengah Province covering the
period January 2016 to February 2024 is stationary.
Thus, the original data is feasible to use in further
analysis. These findings are detailed in Table 1. This
ensures the reliability of the data for further statistical
evaluation. The stationarity of the dataset allows for
accurate modeling and forecasting in the next stage of
the research.

The live broiler price data in Jawa Tengah Province
has been confirmed to be stationary. This conclusion is
drawn from the absolute value of the ADF t-statistic that
exceeds its critical value, which indicates significant
statistical reliability. Stationarity is very important
to prevent bias or spurious regression in predictive
modeling. The stationarity of the data is very important
and highly emphasized. This is to ensure stationarity
will ensure the accuracy and validity of subsequent
econometric analysis (Dewi et al. 2017; Sari et al.
2023).

ARIMA Test

ARIMA (Autoregressive Integrated Moving Average)

modeling  expertly  combines  autoregression,

Table 1. Test of stationarity of live broiler chicken prices
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integration, and moving averages to spot patterns in
data. This model utilizes the interaction between past
values and past errors to forecast future data points. In
this study, the ARIMA model was identified as ARIMA
(1,2). The details of this model are documented in Table
2. This modeling approach is integral to predicting
future trends based on historical data.

The ARIMA test results, shown in Table 2, found that
the AR (1) MA (2) or ARIMA (1,0,2) model is the most
appropriate for predicting live broiler prices in Jawa
Tengah Province. This model uses the first lag value
(1st order) of the variable and two lags of the previous
moving average value (2nd order). This function aims
to predict the current value based on the previous value.
Thus, the current price of live broilers in Jawa Tengah
Province is influenced by the price in the previous
period and the moving average of the previous two
periods. This ARIMA model helps in identifying future
price patterns based on historical data.

ARCH LM test

The ARIMA model alone may not be able to adequately
predict future live broiler prices in Jawa Tengah
Province, especially in the event of sudden price
changes. Therefore, ARCH-LM testing is applied to
further analyze the price fluctuations. This test helps
identify volatility patterns that cannot be captured by
ARIMA. By incorporating ARCH-LM testing, the
analysis becomes more resilient to sudden market
changes. This comprehensive approach ensures more
accurate forecasting of live broiler prices.

Variable t-statistic (Level) Critical value (5%) Probability
Price of Live Broiler -4.8309 -2.8915 0.0001
Table 2. ARIMA test price of live broiler chickens
ARIMA Models Criteria
R-square AIC SC Sig. (5%)

1.1.0 0.391 18.191 18.297 Sig.
1.2.0 0.391 18.191 18.297 Sig.
1.0.1 0.391 18.191 18.296 Sig.
1.0.2 0.395 18.184 18.290 Sig.

Bolded letters indicate the fulfillment of the best criteria
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Based on Table 3, the Prob. F-value for live broiler
chicken price data in Jawa Tengah Province is 0.0036
and Prob. Chi-Square is 0.0039 (less than 5%). This
value indicates that there is an ARCH effect in the
ARIMA model used, thus indicating volatility. If there
is no ARCH effect, then the analysis is sufficient for
the ARIMA stage only. However, due to the ARCH
effect, the analysis must be continued with the ARCH-
GARCH model to handle the volatility (Pipit, 2019).
The volatility effect shows that the variability in the
data changes over time and is not fixed.

Selection of the Best Model

After the influence of ARCH on the model is found, the
next step is to estimate the parameters of the ARCH-
GARCH model. The estimation shows that the ARCH-
GARCH (1,1) model is the best for determining the
volatility of live broiler chicken prices in Jawa Tengah
Province. This model was chosen because of its ability
to capture volatility fluctuations accurately. Information
about this model can be seen in Table 4. By using this
model, the analysis of price volatility becomes more
precise.

Based on the results of the ARCH-GARCH test (Table
4), it shows that the ARCH-GARCH (1,1) model is
the chosen model. The model was chosen because it
meets the criteria mentioned earlier, namely the largest
R-squared, smallest AIC, smallest SC, and significant
coefficients. The amount of volatility of live broiler
prices in Jawa Tengah Province can be calculated using
the best ARCH-GARCH model chosen, the ARCH-
GARCH (1,1) model. The ARCH-GARCH (1,1) model
provides information that the price movement pattern

Table 3. ARCH-LM test price of live broiler chickens
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of live broiler chickens in Jawa Tengah Province is
influenced by the variance of the previous period and
the volatility of the previous period. This means that
if the price of live broiler chickens this month has
relatively high price variance and residual values, then
the price of live broiler chickens in the following month
will tend to be high (Burhani et al. 2013; Nurmapika et
al. 2018).

The next step is to evaluate the ARCH-GARCH (1,1)
model to produce an accurate estimate or prediction of
live broiler price volatility in Jawa Tengah Province.
The evaluation is carried out by looking at the F and
Chi-Square values of the ARCH-GARCH (1,1) model.
If the F and Chi-Square values are not significant, or
the Prob. F and Prob. Chi-Square values are greater
than 5%, then the model is considered feasible. This
indicates that the ARCH-GARCH (1,1) model can
be used for prediction purposes. This evaluation is
important to ensure the accuracy of the analysis results.

Based on the model evaluation results (Table 5), the
ARCH-GARCH (1,1) model is most appropriate to use
to estimate the price volatility of live broiler chickens
in Jawa Tengah Province. This result is in line with
research from Sari et al. (2022) which shows that the
best ARCH-GARCH model for broiler chicken meat
prices is ARCH-GARCH (1,1). Even though they
use the same model, the mathematical equations in
the model will clearly define the level of volatility
and shocks. More specific equations provide in-depth
details about the behavior of the data. Volatility refers
to how much the data changes or fluctuates. Meanwhile,
shocks refer to unexpected events that affect the data.

Heteroscedasticity Test: ARCH

F-statistic 8.9085 Prob. F 0.0036

Obs*R-squared 8.3162 Prob. Chi-Square 0.0039

Table 4. The Best ARCH-GARCH model for live broiler chickens
Criteria
Model .
R-sq AIC SC Sig. 5%

1.0 0.343 17.958 18.090 Sig.
1.1 0.366 17.896 18.056 Sig.
1.2 0.322 17.812 17.998 No
1.3 0.353 17.828 18.041 No

Bolded letters indicate the fulfillment of the best criteria
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Estimated Volatility of Live Broiler Chicken Prices
in Jawa Tengah Province

Volatility estimation is conducted to determine the
level of price uncertainty that farmers will face in the
future and estimate broiler prices in the next period.
Some important parts of volatility estimation include
(1) the volatility equation, which describes the pattern
of price changes, and (2) Conditional Standard
Deviation (CSD), which measures the magnitude of
price fluctuations dynamically. These two components
are very important in predicting and measuring price
uncertainty. With these estimates, farmers and related
parties can get a more accurate picture of price risk.
These estimates help in making better decisions in the
future.

Volatility Equation

In the previous analysis, the ARCH-GARCH (1,1)
model is the best model that can be used to estimate
the volatility of live broiler chicken prices in Jawa
Tengah Province. This model produces a pattern of live
broiler chicken price movements in the province. This
pattern is represented by the equation generated from
the ARCH-GARCH (1,1) model. This equation reflects
the price fluctuations that occur. The mathematical
equation generated from the ARCH-GARCH (1,1)
model can be seen in Equation 3.

02=252.528+0,360 o>, + 0,850 €, ... (3)

The ARCH coefficient in the model shows the
volatility of live broiler prices in Jawa Tengah
Province. Meanwhile, the GARCH coefficient in the
model indicates the presence of shocks in the price of
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live broilers in Jawa Tengah Province (Burhani et al.
2013; Lestari et al. 2022). Shocks mean unpredictable
changes in broiler prices due to certain conditions.
In the estimation model, an ARCH of 0.850 (close to
one) means that the volatility of live broiler prices in
Jawa Tengah Province is high. The GARCH coefficient
of 0.360 (not close to one) means that shocks to the
volatility of live broiler prices in Jawa Tengah Province
tend to be temporary. So, the volatility of broiler prices
in Jawa Tengah Province is quite high, but the shocks
do not last long.

Conditional Standard Deviation (CSD)

Volatility measurement can be assessed using the
standard deviation value. For the price of live broiler
chickens in Jawa Tengah Province, volatility from
January 2016 to February 2024 is measured using the
Conditional Standard Deviation (CSD). High volatility
is indicated by a CSD value that is much higher than
the others. This is indicated by a peak on the graph.
Conversely, a sloping graph indicates relatively normal
price volatility.

The volatility pattern of live broiler chicken prices in
Jawa Tengah Province is seasonal. The volatility of live
broiler chicken prices in Jawa Tengah Province was in
normal and consistent conditions between July 2017
and July 2018. After re-observation, Bank Indonesia’s
interest rates decreased during that period. Based on the
Gibson Paradox theory, there is a relationship between
an increase in interest rates and an increase in prices,
and vice versa, a decrease in interest rates will cause a
decrease in prices (Iswardono, 1999). This can be seen
in Figure 2.

Table 5. Evaluation of live broiler chicken price data models

Heteroscedasticity Test: ARCH

0.9730
0.9836

F-statistic
Obs*R-squared

Prob. F
Prob. Chi-Square

0.3081
0.3213

Table 6. ARCH-LM test based on covid-19 period

Heteroscedasticity Test: ARCH

Period Prob. Chi-Square Prob. F Volatility (critical value 5%)
Jan 2016-Nov2019 0.4403 0.4515 There isn't any
Dec 2019-Jul 2022 0.0252 0.0252 There is
Aug 2022-Feb 2024 0.9635 0.9607 There isn't any
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Figure 2. Conditional Standard Deviation (CSD) price of live broiler chickens

Based on Figure 2, the highest volatility occurred
at the end of 2019. Volatility can be triggered by
the occurrence of extreme prices during a crisis
(Tangermann, 2011). At the end of 2019-2022, there
was a global problem of the COVID-19 pandemic that
made the world economy unstable, including that in
Indonesia. During the COVID-19 pandemic, namely
2019-2022, broiler price volatility in Jawa Tengah
Province tends to be higher than in other years. There
was a drastic decline in prices during the Covid-19
pandemic which caused negative volatility. The price
of live broilers in Jawa Tengah Province once reached
Rp11,620 per kilogram. The volatility of live broiler
prices in Jawa Tengah Province after COVID-19 has
gradually begun to decline, although there is still a
seasonal pattern observed each year. If the price series
for live broiler chickens in Jawa Tengah Province
in January 2016-February 2024 are grouped based
on the period during which the Covid-19 pandemic
occurred, three periods will be found, namely (1)
January 2016-November 2019 (before the Covid-19
pandemic); (2) December 2019-July 2022 (covid-19
pandemic period); (3) August 2022-February 2024
(after the Covid-19 pandemic) as shown in Table 6.

Based on Table 6, information is obtained that in both
the periods before and after the Covid-19 pandemic
there were no symptoms of extreme price volatility.
However, symptoms of volatility and price uncertainty
occurred during the COVID-19 pandemic period. This
indicates the price variance during the COVID-19
pandemic. December 2019-July 2022, had quite a
big influence on the uncertainty in the price of live
broiler chickens in Jawa Tengah Province. This price
uncertainty can occur due to significant changes in
demand and supply of live broiler chickens during the
COVID-19 pandemic.

As happened in several regions in Indonesia during
the COVID-19 pandemic, the COVID-19 pandemic
caused a decrease in demand for broiler chicken meat
and changes in the distribution flow for broiler chicken
meat (Yurike, 2022). Suryani et al. (2020) explained
that during the COVID-19 pandemic, breeders found
difficulty in selling business products and making a
profit and that the selling prices were lower. After the
COVID-19 pandemic, price volatility for live broiler
chickens in Jawa Tengah Province began to be controlled
and showed a downward trend. However, there are
several commodities whose prices increased during
the COVID-19 pandemic, with the same estimation
model GARCH (1.1), there were fluctuations in sugar
commodities in Indonesia which tended to increase
sugar prices (Meliany, 2022). This indicates that the
impact of Covid-19 is different in different industries.

The Managerial Implementation of Model Equation
and CSD Results

By looking at the high and short-term volatility of
broiler prices, farmers can take reference to the price
of the previous period to make a decision to produce
independently or in partnership. If the residual price
of live broilers in the previous period tends to be
high, then it is likely that the price tomorrow and the
next period will also be high, so farmers can produce
independently, getting a higher market margin with
an independent production system will be greater.
Conversely, if the residual price of live broilers in the
previous period tends to be low, then farmers should
postpone production under an independent system.
In addition, during a crisis, it is safer for farmers to
run a partnership system until the situation looks
better. Producing without insurance support during
a crisis is very risky for farmers, as happened during
the COVID-19 crisis when the price of live broilers in
Jawa Tengah Province dropped dramatically.
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Price Risk for Live Broiler Chickens in Jawa Tengah
Province

Risk is the possibility of an undesirable event occurring
that could affect the achievement of objectives. Risk
is usually associated with uncertainty because the
outcome or impact is difficult to predict accurately. In
the context of the study of live broiler price risk in Jawa
Tengah Province, two main topics are often discussed.
First, the risk level of live broiler prices in Jawa Tengah
Province refers to the magnitude of price fluctuations
that can affect farmers and market participants. Second,
the live broiler price surplus in the region describes the
potential for more profit or price stability expected
in each period. Understanding these two aspects is
important for managing risks and opportunities in the
livestock business.

Risk Level for Live Broiler Chicken Prices in Jawa
Tengah Province

The price risk of live broiler chickens in Jawa Tengah
Province in this research was analyzed using the
conditional coefficient of variation (CCV). Based on
the CCV equation, it was found that the price risk of
live broiler chickens in Jawa Tengah Province in the
period January 2016 to February 2024 was at a value
of 13.972% to 68.962%. This risk reflects the potential
financial loss for producers or consumers due to price
changes. The higher the risk, the greater the difference
between the expected price and the price occurring in
the market. This can be seen in Figure 3.

In Figure 3, the risk movement of live broiler chicken
prices in Jawa Tengah Province is presented. This risk
is in line with the volatility of live broiler chicken

0%
60%
40%%
20%%

0%

PRICE RISK

TAN-17
MAY-17
SEP-17
TAN-IE
MAY-18
SEP-18
TAN-19
MAY-19

BEP-16

TAN-16
MAY-16

SEP-19

Jurnal Manajemen & Agribisnis,
Vol. 21 No.3, November 2024

prices in Jawa Tengah Province. The risk value for the
price of live broiler chickens in Jawa Tengah Province
was highest in September 2019 at 68.962%, while the
lowest was in October 2017 at 13.972%. In September
2019, the price deviation value for live broiler chickens
in Jawa Tengah Province was 68.962% of the expected
price. In September 2019 there was a shock to the
price of live broiler chickens in Jawa Tengah Province.
Meanwhile, in October 2017 the risk level faced by
farmers was 13.972%, which means that 13.972% of
the price of live broiler chickens deviated from the
expected price. The average price risk of live broiler
chickens in Jawa Tengah Province from January 2016
to February 2024 is 25.534%. The risk is classified as
low because the price risk value is less than 50% or
0.5 (0.2534<0.5) (Rahma, 2020). These results provide
information that live broiler farming in Jawa Tengah
Province with an independent system is feasible
considering the low level of market price risk faced.

Surplus Price of Live Broiler Chickens in Jawa
Tengah Province

The risk of live broiler chicken prices can be understood
in real terms by changing equation (3) into a model
of producer surplus and consumer surplus. Producer
surplus is the difference between the price expected
by producers and the price in the market. Meanwhile,
consumer surplus is the difference between the price
consumers are willing to pay and the price actually paid
(Hasan, 2021). The producer surplus and consumer
surplus models are then represented through a series of
estimations. This is very necessary because considering
the risk with CCV and volatility with ARCH-GARCH
cannot distinguish between producer risk and consumer
risk.
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Figure 3. Price risk for live broiler chickens in Jawa Tengah Province
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PS, = WA +V(252.528+ 0,850 0, + 0,360 €, ... (4)

Where PS is the producer surplus in the t-period and
WA is the willingness to accept in t period.

KS,= WP, —(252.528+ 0,850 >, + 0,360 €2, ... (5)

Where KS is the consumer surplus in the t-period and
WP is the willingness to pay in t period.

The price surplus faced by producers and consumers
in the period January 2016 to February 2024 was
mostly enjoyed by producers or breeders. This can be
seen from the frequency of producer surplus, which
reached 55%, while consumer surplus only amounted
to 35%. Meanwhile, around 10% of the total frequency
showed no surplus for either producers or consumers.
This neutral condition indicates that the price of live
broilers in Jawa Tengah Province is mostly in line with
the expectations of producers and consumers. Based
on the risk percentage results, a producer surplus of
5% indicates that the volatility of live broiler prices in
the region tends to benefit producers or farmers. With
positive volatility for producers, farmers are more
likely to get prices that exceed their expectations, thus
providing higher financial returns compared to the risks
or losses that consumers may face. This also reflects
that market dynamics favored producers during this
period, especially in the face of price fluctuations.

The Implementation of CCV and Surplus Price of
Live Broiler Chicken

Broiler farmers get greater benefits than consumers
related to fluctuations in live broiler prices in Jawa
Tengah Province. Thus, independent broiler farming is
feasible, but with attention to the variance and residuals
of the previous period. If farmers see that the residual
price of live broilers in the previous period is high,
then the price of broilers in the next period tends to be
high, so that is the right time for farmers to produce
with an independent system. From the government
side, to protect the interests of consumers, several
strategies need to be implemented. One strategy that
the government can apply is to contract with farmers
in terms of broiler production so that they have chicken
stock that can be used to maintain price stability
(Tangerman, 2011). If contracting with broiler farmers
is only done by large companies that allow them to

Jurnal Manajemen & Agribisnis,
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control the price of broiler chickens in the market,
then to reduce this dominance the government can
implement a livestock contracting strategy.

CONCLUSION AND RECOMMENDATION
Conclusion

The results of this study strengthen the results of
existing research with more comprehensive details.
The volatility of live broiler prices in Jawa Tengah
Province in the period January 2016 to February 2024
is influenced by the variance of the previous period
and the volatility of the previous period. The ARCH
order is 0.850 and GARCH is 0.360. The risk of live
broiler prices in Jawa Tengah Province was highest in
September 2019 at 68.962% and lowest in October 2017
at 13.972%. The average risk of live broiler chicken
prices in Jawa Tengah Province in the period January
2016 to February 2024 is 25.534% and is classified as
low risk.

Recommendation

Further researchers should examine the influence of
several factors that can affect the volatility and risk
of broiler chicken prices. In addition, the volatility
of several other strategic food products can also be
studied for the sake of price stability and to determine
the condition of food security in a region. Farmers
should actively pay attention to the movement of live
broiler chicken prices in Jawa Tengah Province by
paying attention to the volatility that occurred in the
previous period. Policymakers at the regional level,
especially the Jawa Tengah Provincial Government
should pay attention to the volatility and risk of live
broiler chicken prices in Jawa Tengah Province in the
future from two perspectives. Using the model found
in this study, they can adopt the right policies if a crisis
occurs and achieve regional food security.
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