SCIENTIFIC HORIZONS

SCIENTIFIC

nnnnnnnn

Journal homepage: https://sciencehorizon.com.ua
Scientific Horizons, 27(8), 137-146

UDC 636.034.082.2.4
Doi: 10.48077/scihor8.2024.137

Cross-commodity market integration
and price transmission in Thailand’s livestock sector

Chalermpon Jatuporn’

PhD in Applied Economics, Assistant Professor
Sukhothai Thammathirat Open University
11120, Chaengwattana Rd., Nonthaburi, Thailand
https://orcid.org/0000-0002-5524-3945

Article’s History: Abstract. The ability to substitute goods and services is crucial for maintaining market

Received: 25.03.2024 stability during price fluctuations, particularly in the livestock market, where products

Revised:  23.07.2024 are interchangeable. This study aimed to analyse market integration and asymmetric

Accepted: 28.08.2024 price transmission concerning livestock commodity prices in Thailand. Specifically, it
focused on beef cattle, swine, broiler chicken, and chicken egg prices, using time-series
data from January 2011 to December 2022. The analysis employed unit root tests to
check if the time series data were stationary, Granger causality tests to determine the
direction of relationships among livestock prices and an asymmetric price transmission
model to examine short-term asymmetry and adjustment in cross-commodity prices.
The findings indicate three directions of price integration in Thailand’s livestock market:
from broiler chicken price to chicken egg price,from swine price to chicken egg price,and
from swine price to broiler chicken price. The results suggest that price transmission in
Thailand is symmetrical, demonstrating an efficient interdependent relationship. Thus,
the findings indicate that chicken eggs are a substitute for broiler chickens and swine
when prices fluctuate, while broiler chickens are a substitute for swine. The results
reveal that chicken eggs can replace swine consumption more effectively than broiler
chickens within Thailand. This study highlights that chicken eggs are the most effective
substitute during livestock price fluctuations in Thailand, with broiler chickens being
the second most effective. Consequently, stakeholders in the livestock supply chain,
such as policymakers, entrepreneurs, and farmers, should understand the integration
of different commodities and price transmission in Thailand’s livestock market. To
guarantee market stability, stakeholders should manage the demand and supply of
livestock commodities and acquire chicken eggs and broiler chickens during significant
fluctuations in domestic livestock commodity prices

Keywords: market power; price stability; price adjustment; commodity; substitute;
asymmetry

Suggested Citation:
Jatuporn, Ch. (2024). Cross-commodity market integration and price transmission in Thailand’s livestock sector.
Scientific Horizons, 27(8), 137-146. doi: 10.48077/scihor8.2024.137.

Copyright © The Author(s). This is an open access article distributed under the terms of the
~ Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author


https://orcid.org/0000-0002-5524-3945
https://sciencehorizon.com.ua

138

Cross-commodity market integration...

INTRODUCTION

The livestock sector has played an important role in
Thailand’s agricultural development. It has advanced
with modern production technology, meeting high in-
ternational standards. Moreover, livestock production is
a crucial source of income for agricultural households
at both the farm and industrial levels. It generates sub-
stantial revenue for the agricultural sector and con-
tributes significantly to export earnings from livestock
products, which can amount to hundreds of billions
of baht per year. The main types of livestock, includ-
ing beef cattle, dairy cows, swine, broilers, and laying
hens, have been developed through modern production
management systems, hygienic and standardised ani-
mal housing, and government support for research and
development in livestock production. As a result, farm-
ers have demonstrated increased interest in raising
animals and producing high-quality livestock products
for domestic and international markets. That has led to
increased investment in livestock businesses to meet
consumer demands.

According to the 2022 report by the Office of Ag-
ricultural Economics (2023), the main livestock prod-
ucts exported by Thailand comprised chicken meat
and products (141,962 million baht), dairy products
(14,759 million baht), live beef cattle and products
(3,428 million baht), pork products (1,351 million baht),
and chicken eggs (1,162 million baht). The average ex-
change rate between the Thai baht and the US dollar
was 35.0653 baht per US dollar in 2022.The report em-
phasises that demand for livestock products has been
growing domestically and internationally, with coun-
tries such as Japan, the EU, and ASEAN member states
being significant markets for Thai livestock products.

The livestock production sector in Thailand is po-
sitioned for expansion, driven by increasing domestic
and international demand. However, the country’s an-
imal feed production relies heavily on imported raw
materials, making the cost of domestic feed vulnera-
ble to fluctuations in feedstuff raw material prices.
Changing global supply and demand also contribute to
substantial fluctuations in animal feed prices. External
factors, such as climate change and conflicts in major
producing countries of feedstuff raw materials like Rus-
sia and Ukraine, could also influence global feed costs.
Animal feed constitutes an average of 60-70 per cent of
the overall cost of livestock production in the country,
making its cost a significant contributor to the prices
of livestock products (Vorapojwisit, 2023). Thailand has
been affected by African Swine Fever (ASF), which has
severely impacted the economy and swine farming in-
dustry. The impact of the swine disease has caused the
price of pork to increase dramatically, resulting in con-
sumers opting for other products such as chicken, eggs,
and beef. Therefore, it can be concluded that the prices
of livestock products in Thailand are subject to high
volatility, which can be attributed to several factors,
including rising production costs, dependence on raw
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materials for animal feed from foreign sources, and the
outbreak of animal diseases that can disrupt produc-
tion. Despite these challenges, consumers can opt for
alternative livestock commodities as substitute goods
that may be more readily available, mitigating the im-
pact of price volatility on their consumption habits.

This study aimed to analyse market integration and
asymmetric price transmission in Thailand’s livestock
products (cross-commodity), focusing on beef cattle,
swine, broiler chickens, and chicken eggs.

LITERATURE REVIEW

Several studies have analysed the price transmission of
agricultural commodities, both vertically and horizon-
tally, as well as the price integration among them that
determines the market price. Vertical price integration
occurs when price impacts are transmitted within the
same commodity at different price levels, such as farm-
gate, wholesale, retail, and export prices. In contrast,
horizontal price integration occurs at the same price
level but with varying transmission across different
market regions, such as northern, central, and southern
market prices. For instance, L. Deb et al. (2020) analysed
market integration and price transmission in the verti-
cal rice markets of Bangladesh using monthly time se-
ries data from November 2006 to June 2017. This study
applied various econometric methodologies, includ-
ing ADF and PP unit root tests for stationarity, Grang-
er causality tests for identifying price transmission,
and threshold autoregressive (TAR) and momentum
threshold autoregressive (M-TAR) models for detecting
asymmetric impacts among rice market prices in Bang-
ladesh. The results indicated that a long-run equilibri-
um exists among farm-gate, wholesale, and retail rice
prices. Asymmetric testing revealed both the short-run
and long-run asymmetries in price transmission within
vertical supply chains, affecting both the producers and
consumers due to positive and negative asymmetries.

Shortly thereafter, T. Rudinskaya and |. Bosko-
va (2021) investigated asymmetric price transmission
in the dairy supply chain in the Czech Republic using
the vector error correction model (VECM). Firstly, the
study revealed that an increase in farm-gate prices had
a greater impact on processor prices for drinking milk
than a decrease in the same price level. Moreover,an in-
crease in processor prices had a smaller effect on retail
prices than a decrease in the same price level. Secondly,
for butter,an increase in processor prices led to a great-
er impact on retail prices than a decrease in the unit
price. Finally, for cheese, an increase in processor prices
had a stronger effect on retail prices than a decrease in
the unit price. The findings of T.Rudinskaya and |. Bosko-
va (2021) provide a better understanding of the dynam-
ics of price transmission in the dairy supply chain and
have significant implications for producers, processors,
and retailers in the industry. Furthermore, M.C. Rah-
man et al. (2022) analysed rice price transmission




in Bangladesh using time series methods from October
2005 to June 2017. The study found that the rice market
in Bangladesh exhibits a long-run asymmetric relation-
ship among the farm-gate, wholesale, and retail prices.
The findings of V. Onegina et al. (2022) also support the
concept of vertical price transmission in the agricultur-
al market, especially in the case of the milk market in
Ukraine, which is asymmetrical. Specifically, when the
price of raw milk increases, the prices of processors
and retailers rise by a larger magnitude. Additionally,
when a shock occurs in the price of raw milk, it imme-
diately impacts the prices of processors and retailers.

The impact of price changes can be transmitted to
different types of commodities that serve as substitutes,
particularly evident in agricultural markets. For exam-
ple, O.H. Onubogu and A.O. Dipeolu (2021) studied the
price transmission between cowpea and yam markets in
Nigeria using Johansen cointegration, Granger causali-
ty, and VECM. Their findings confirmed the market inte-
gration between cowpea and yam prices. Similarly, the
findings of S. Saghaian et al. (2018) indicated that price
volatility can be transmitted asymmetrically about the
prices of biofuels and maize in the United States. Fur-
thermore, M. Zungo and F.T.M. Kilima (2019) estimated
the price integration between maize and rice markets
in Tanzania by employing cointegration and ECM anal-
ysis. Their study found strong evidence of market inte-
gration between the two price series. In addition, the
study by P.Ramoroka and C.L. Muchopa (2022) analysed
the cross-commodity price transmission between maize
and wheat in South Africa using the Granger causality
approach. The results revealed that changes in maize
prices significantly affected wheat prices. Furthermore,
M.A. Monteiro and B.D. Jammer (2024) supported the
inter-commodity relationship in the case of grain and
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livestock prices in South Africa by employing time se-
ries analysis.

MATERIALS AND METHODS

This study employed secondary data in the form of
monthly time series spanning the period from January
2011 to December 2022, totalling 144 months. The data
were obtained from the Office of Agricultural Econom-
ics (2023) of Thailand. Notably, the analysis excludes
livestock price data from 2023, as the government com-
menced intervening in the market during that time to
stabilise swine prices, which had become volatile due
to disease outbreaks. These interventions involved
short-term adjustments to better align supply and de-
mand with domestic needs. Additionally, around this
time, Thailand detected smuggled pork imports, which
could have distorted livestock prices, inducing them to
deviate from true market conditions and potentially
causing price distortions. The study analysed the mar-
ket integration and price transmission in the major live-
stock commodities in Thailand using farm-gate price
levels consisting of four variables: (1) the price of me-
dium-sized live beef cattle (unit: baht per head) repre-
senting the price of beef cattle (P,), (2) the price of live
swine weighing 100 kilograms or more (unit: baht per
kilogram) representing the price of swine (P,), (3) the
price of broiler chickens (unit: baht per kilogram) rep-
resenting the price of broiler chickens (P,), and (4) the
price of assorted chicken eggs (unit: baht per hundred
bubbles) representing the price of chicken eggs (P,). To
describe the relationship between the variables as a
percentage change, known as elasticity, the variables
were adjusted using the natural logarithmic function
(ln). The time series plot of the variables, including P,
P, P, and P, is presented in Figure 1.
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Figure 1. Monthly beef cattle (P_), swine (P.), broiler chicken (P,), and chicken eqg (P,) prices
Source: compiled by the author based on data from the Office of Agricultural Economics (2023), Thailand
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Figure 1 illustrates a time series of farm-gate price
levels for four different livestock commodities: beef
cattle, swine, broiler chickens, and chicken eggs. In
2022, there was a significant upward trend in the pric-
es of three variables: P, P, and P_, while P_ showed

only a slight increase. The descriptive statistics and
correlation matrix of the variables, including beef cat-
tle price (P,), swine price (P,), broiler chicken price (P,),
and chicken egg price (P.), are presented in Tables 1
and 2, respectively.

Table 1. Descriptive statistics of the variables

Variable Mean Maximum Minimum S.D. Skewness Kurtosis
P. 29,490.653 37,560.000 12,935.000 7,251.252 -1.001 2.511
P, 68.425 104.835 46.546 11.839 1.357 5.231
Pg 39.373 50.740 32.100 4.279 0.420 2.289
P 286.613 348.540 233.000 24.893 0.520 2.796

Source: author’s calculation

Table 1 presents the mean, maximum, minimum,
standard deviation (S.D.), skewness, and kurtosis of
each variable. Table 2 displays the correlation coeffi-
cients between the four variables. The coefficient val-
ues in Table 2 indicate the strength and direction of
the relationship between each pair of variables. The

results suggest a positive correlation between P, and
P. (0.685),and a weaker positive correlation between P,
and P, (0.493), between P, and P, (0.317), and between
P. and P, (0.316). Conversely, there is a negative corre-
lation between P_and P, (-0.594), and a weak negative
correlation between P_and P (-0.002).

Table 2. Correlation matrix

Variable P

P P P

C S B E
P. 1.000 0.316 -0.594 -0.002
P, 0.316 1.000 0.317 0.685
Py -0.594 0.317 1.000 0.493
P -0.002 0.685 0.493 1.000

Source: author’s calculation

Before conducting a causal relationship anal-
ysis to detect market integration, it is essential to
verify the stationarity of the time series variables to
avoid spurious results (Granger & Newbold, 1974). In
this study, the Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) unit root tests (Dickey & Full-
er, 1979; Phillips & Perron, 1988) were utilised to
assess the data properties. Both methods are based
on one-sided p-values from J.G. MacKinnon (1996).

If the level data of the variables are non-stationary,
then first differencing is required until the variables
exhibit stationarity. After identifying the stationari-
ty of the variables, Granger causality is employed to
test the relationships among the variables using a
vector autoregressive (VAR) model (Granger, 1969).
The multivariate VAR model, which incorporates the
variables of P, P, P;, and P, is presented as Eq. (1)-
Eq. (4) below.

p p p p
APce = oy + Z BuilFc i+ Z 0AF_; + Z b4 ABg i + Z W1 ABg ¢ + &gy, 1)
im1 i1 im1 im1
p p p p
DR =y + ) BulPoe it ) 048R+ ) bubBye i+ ) wbRe i+ ez, @
i=1 im1 im1 im1
p p p p
AP =03 + z BsilFc i + z 03iAFs (_; + z b3 AP + Z w3 AR + €5 (3)
i=1 i=1 i=1 i=1
p p p p
APg i = ay + Z Bui AP i + Z 04AFK ; + Z GuiAP i + Z W4 APg i + &4, “4)
i=1 im1 im1 im1

where A is the differencing order, t represents time, a
is the constant, B denotes estimated coefficients, and ¢
is the error term. The optimal lag order for the VAR(p)

Scientific Horizons, 2024, Vol. 27, No. 8

model is determined using the lowest values of the
Akaike information criterion (AIC). To identify the caus-
al relationship, short-run causality using the standard




F-statistic and long-run block exogeneity using the
Wald (y?) test are employed to test the null hypothesis
(H,), defined as follows. The null hypothesis of Eq. (1)
can be expressed as }? 0, =3° ¢, =3 o, =0. Simi-
larly, the null hypothesis of Eg. (2) is 3 B, =" ¢, =
=3, 0, =0, while the null hypothesis of Eq. (3) is }°_B.=
=32,0,.=>° o, =0.Finally, the null hypothesis of Eq. (4)
is zlij=1ﬁ4i = ?=1e4i = ZF|J=1¢4i =0.

After identifying the causal relationship, the out-
puts were used to analyse price transmission between
variables by employing R.F. Engle and CW.J. Grang-
er’s (1987) cointegration and error correction model
(ECM) approaches. The cointegration and error correc-
tion methods involve three steps. Firstly, the long-run
equilibrium was determined by testing for possible
cointegration and estimating the residual series from
the estimation of Eq. (5). Secondly, the residual series
was tested for stationarity, which could lead to two out-
comes. If the residual series was stationary at the level
stage with a contained unit root [(0) process, it would
imply that the variables in the first step are cointegrat-
ed with a long-run equilibrium. However, if the resid-
ual series could not be stationary at the I(0) process,
the estimation in the first step would have spurious
results. Finally, if the analysis confirms that the vari-
ables are cointegrated with a long-run relationship, it
is possible to test short-run adjustments returning to
equilibrium using the error correction model (Asteriou
& Hall, 2011). The processes of the cointegration and
error correction model are described below.

In the first step, the existence of cointegration be-
tween Y and X is tested by using the linear combination
shown in Eq. (5). The residual series (£,) is obtained from
Eqg. (5) as presented in Eq. (6).

Y=o tB X +e, )
£.=Y.-d,-BX, (6)

where Y and X are the time series variables, £ is the es-
timated residual series,and 6, and 3, are the estimated
coefficients. If £ ~1(0), it indicates that the relationship
between Y and X is cointegrated without any spurious
results.

In the second step, the stationarity of the residual
series is tested using the ADF unit root test based on a
model without a constant and time trend (Asteriou &
Hall, 2011), as presented in Eq. (7).

p
M= Bibit ) B bty ()

i=1

where v is the white noise, and p is the lag length of
the autoregressive (AR) process, starting from 1, 2, 3, ...,
i, which is selected based on the lowest values of the
Schwarz information criterion (SIC). The null hypothesis
of the ADF unit root test is a non-stationary time series.
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Therefore, if £ ~1(0), the null hypothesis must be reject-
ed at a statistical significance level of 0.05.

In the third step, the study conducted short-run
dynamic adjustments using an error correction mod-
el based on an autoregressive distributed lag (ARDL)
structure, as presented in Eq. (8).

m
AY, = o + By AX, + Z B,AX, ; +

i=1

n
+) BV HVECT e, (@)

i=1

where n and m are the appropriately distributed lags of
the variables, y is the speed of adjustment returning to
equilibrium,and ECT  is the error correction term in the
previous lag, which is part of the disequilibrium term.

This study employs an analysis of asymmetric price
transmission, which assumes that the pass-through
effect of price changes is not equal for negative and
positive price changes of equal magnitude. The study
employed an asymmetric price transmission model
based on S. von Cramon-Taubadel and J.P. Loy’s (1999)
approach, which was initially developed by R. Wolf-
fram (1971) and a simple asymmetric model by
J.P.Houck (1977), as shown in Eq. (9).

AY, = oy + BTAXY + B5 AX[ +

PO BAXE) + ) BIAXL) +e, ()

where B and B; are the short-run positive coefficients,
B, and B, are the short-run negative coefficients, AX* is
AX for all AX>0 and 0 otherwise, and AX" is AX for all
AX <0 and 0 otherwise. To test the hypothesis for short-
run symmetry or short-run asymmetry of price trans-
mission, the study used the joint F-statistic or Wald (y2)
test. The null hypothesis (HO) of short-run symmetry
can be set as B =f;.

Furthermore, an asymmetric error correction rep-
resentation using the ARDL structure was applied
by S. von Cramon-Taubadel and J.P. Loy (1999), which
includes ECT;, and ECT . This can be expressed in
Eq. (10).

AY, = o + BTAXS + B AX[ +

m n
+Z(B§AX?-1) + Z(B;Axg_iH
i=1 i=1
p
+yTECTH, + y; ECTZ, + Z(elAYt_i) + g, (10)
i=1
where vy] and vy, are the positive and negative adjust-
ment coefficients, ECT? is the ECTt for all ECT,>0 and 0

otherwise, ECT; is the ECTt for all ECT, <0 and O other-
wise, and 6 is the coefficient of the lagged dependent
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variable. To examine the hypothesis of symmetric or
asymmetric adjustment of price transmission, the joint
F-statistic or Wald (y?) test was also utilised. The null
hypothesis (HO) of symmetric adjustment can be set

as y; =7,
RESULTS AND DISCUSSION

In time series analysis, testing for data properties such
as stationarity or non-stationarity is essential to avoid
spurious regression problems caused by the influence
of time effects. This study conducted unit root tests on
lnPc, lnPS, lnPB, and lnPE using the ADF and PP meth-
ods with a model that included constants and linear
time trends. The results, presented in Table 3, were an-
alysed using the natural logarithmic function (Ln). The
results of the stationarity tests in Table 3 using the ADF

and PP unit root methods were consistent. Specifical-
ly, at the conventional level, the variables (InP_, InP,
nP;, and LnP)) failed to reject the null hypothesis (H,:
non-stationarity) at a statistical significance level of
0.05. Thus, it can be concluded that these four varia-
bles are non-stationary time series at the level stage
and require the addition of the first difference order to
the variables before testing for stationarity again. After
adding one order of difference to the variables, station-
arity tests were conducted using the ADF and PP unit
root methods. The results showed that all variables had
t-statistics that were significant at a level of 0.01, reject-
ing the null hypothesis of non-stationarity. Therefore, it
can be concluded that all four variables (AlnP_, AlnP.,
AlnP,, and AlnP) are stationary at the first difference
or I(1) process based on the ADF and PP unit root tests.

Table 3. The results of the ADF and PP unit root tests

Variable ADF unit root PP unit root

t-statistic p-value t-statistic p-value

(P, -1.971 0.611 -1.925 0.635
(P -2.309 0.425 -2.009 0.590
nP, -1.373 0.864 -1.847 0.676
(P, -3.109 0.108 -2.779 0.207
AlnP_ -7.855 <0.001 -7.846 <0.001
AlnP -9.330 <0.001 -9.208 <0.001
AlnP, -10.989 <0.001 -11.223 <0.001
AlnP, -6.186 <0.001 -11.168 <0.001

Note: the null hypothesis (HO) of the ADF and PP unit roots is a non-stationary time series

Source: author’s calculation

Table 4 presents the results of the Granger causal-
ity tests used to examine the cross-commodity integra-
tion of livestock product prices in Thailand, namely beef
cattle (P,), swine (P,), broiler chicken (P;), and chicken
egg (P,) prices. The variables (InP, InP, InP,, and (nP,)
were employed in the analysis based on the structure
of the multivariate VAR(2) model selected using the

lowest value of the AIC. The standard F-statistic was
used to detect short-run causality, and the Wald (y?) test
was used to detect long-run block exogeneity among
the variables. These two techniques were used to ex-
amine cross-commodity market integration, and the re-
sults were applied to analyse price transmission in the
next objective of the study.

Table 4. The results of the Granger causality tests

Independent variable (X)

Variable

M AlnP_ AlnP, AlnP, AlnP,
AlnP - 0.076 1.333 0.277
S (0.130) (0.690) (0.032)
AlnP 0.814 4.353 1.039
S (0.617) (2.060) (0.428)
AlnP 0.595 6.110° - 2.044
B (0.328) (2.7549 (0.909)

AlnP 0.507 7.034° 5.573¢

E (0.338) (5.689?) (5.2159)

Note: the statistical significance levels are denoted by superscripts of a, b, and ¢ for 0.01, 0.05, and 0.1 levels, respectively.
The null hypothesis of Granger causality is that “X does not Granger cause Y. The statistical values in parentheses are
from the standard F-statistic, while those without parentheses are from the chi-square (x?) statistic

Source: author’s calculation
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The results in Table 4 indicate that both methods
used for the Granger causality tests yielded consistent
results with slightly different statistical significance
levels. The results reveal three one-way directional
relationships that are statistically significant within
the range of 0.01 to 0.1 levels. Specifically, the price
of broiler chickens (P;) has a significant impact on the
price of chicken eggs (P,), the price of swine (P,) has
a significant impact on the price of chicken eggs (P,),
and the price of swine (P, has a significant impact on
the price of broiler chickens (P,). The results suggest
that there exists a market integration across livestock
commodities in Thailand, with changes in broiler chick-
en prices having an impact on changes in chicken egg
prices,and changes in swine prices having an impact on
changes in both chicken egg and broiler chicken prices.

The results of the market integration analysis, in-
dicating three directions of the pairwise relationship
across livestock commodities, from broiler chicken price

Jatuporn

to chicken egg price, from swine price to chicken egg
price, and from swine price to broiler chicken price, are
presented in Table 4. The estimates of the cointegration
tests in Table 5 indicate that all models have a long-
run equilibrium, as the residual series based on the ADF
unit root test in all models are statistically significant
within the range of 0.01 to 0.05 levels. This implies that
the null hypothesis of non-stationarity can be rejected
and that the variables are cointegrated. The long-run
elasticities between the pairwise relationships in each
model can be summarised as follows. Model 1 shows
that a one per cent increase in the price of broiler
chickens (P,) leads to a 0.375 per cent increase in the
price of chicken eggs (P,), while in Model 2, a one per
cent increase in the price of swine (P,) results ina 0.365
per cent increase in the price of chicken eggs (P,).In the
case of Model 3, a one per cent increase in the price of
swine (P.) leads to a 0.196 per cent increase in the price
of broiler chickens (P,).

Table 5. The results of the cointegration and error correction model tests

Variable Model 1: InP, Model 2: InP, Model 3: InP,
a 4.2773 4.114° 2.840°
nP, 0.3752 - -
(P - 0.3652 0.196°
ADF test (&) -3.250° -4.1652 -2.229°
ECT -0.1442 -0.218¢2 -0.071°

t-1

Note: the statistical significance levels are denoted by superscripts of a, b, and ¢ for 0.01, 0.05, and 0.1 levels, respectively

Source: author’s calculation

Table 6. The results of the short-run symmetry and symmetric adjustment tests

Variable Model 1: AlnP_ Model 2: AlnP_ Model 3: AlnP,
o 0.006 -0.001 <0.001
AlnP; -0.057 - -
AlnP; 0.352° - -
AlnP; - 0.207° 0.271°
AlnP; - 0.123 0.389°
ECT;, -0.159¢ -0.233° -0.057
ECT , -0.153¢ -0.256° -0.066
AlnP_ - 0.155¢ -
AlnP, - - 0.070
AlnP,,, - - -0.256°
Wald (y?) test
Bi=B, 0.057¢ 0.170 0.528
Y=Y, 0.966 0.019 0.927

Note: the statistical significance levels are denoted by superscripts of a, b, and c for 0.01, 0.05, and 0.1 levels, respectively

Source: author’s calculation

The ECT, , coefficients in all models are statistical-
ly significant within the range of 0.01 to 0.05 levels,
indicating that the error correction mechanism is pres-
ent and that the models adjust to long-run equilibrium
after a short-run deviation. In the event of any price
changes or shocks that affect long-run equilibrium

and cause the relationship to deviate from its original
equilibrium, the pairwise relationship will adjust to its
equilibrium again. Thus, Table 5 can describe the speed
of adjustment in all models as follows. The relationship
between the prices of chicken eggs and broiler chick-
ens will adjust to equilibrium with a speed of 14.4 per
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cent, while the speed of adjustment between chicken
egg and swine prices is 21.8 per cent, and the speed of
adjustment of the relationship between broiler chicken
and swine prices is only 7.1 per cent. Table 6 presents
the hypothesis tests of short-run symmetry and sym-
metric adjustment to examine the existence of sym-
metry and asymmetry in price transmission. The results
indicate that the hypothesis of short-run symmetry
(B;=B;) is weakly rejected only in the transmission of
broiler chicken price (P,) to chicken egg price (P,), but
there is no evidence of asymmetric adjustment (y; =7,).
Moreover, there is no evidence to support the hypothe-
sis of short-run asymmetry and asymmetric adjustment
tests for the transmission from the price of swine (P,) to
chicken egg (P;) and broiler chicken (P,) prices.

The results indicate that all variables are station-
ary at the first order of difference, and three pairwise
causal relationships exist: from broiler chicken price
to chicken egg price, from swine price to chicken egg
price, and from swine price to broiler chicken price.
These findings align with prior research confirming that
chicken and pork products are close substitutes in oth-
er markets (Andersen et al., 2007). However, beef cattle
are not found to be close substitutes for broiler chick-
ens and chicken eggs in Thailand. The study also finds
that price transmission in Thailand’s livestock market
is generally symmetrical, except for a weak statistically
significant result in the short-run asymmetry of broiler
chicken price to chicken egg price.

Granger causality is a widely recognised empirical
technique in the literature for analysing market inte-
gration across commodity prices. The causality analysis
of this study indicates that three causal relationships
of price integration exist in Thailand’s livestock market:
from broiler chicken price to chicken egg price, from
swine price to chicken egg price, and from swine price
to broiler chicken price. These findings are consistent
with those of P. Fiszeder and P. Orzeszko (2018), who
conducted both linear and non-linear Granger causal-
ity tests to examine the relationship between the re-
turns of grains (corn, soybean, and wheat) and livestock
commodities (live cattle and lean hogs). Their results
revealed non-linearities in the relationship between
grain and livestock returns, with mostly a two-way di-
rectional causality. Similarly, T. Govdeli (2022) utilised
Granger causality tests and found a significant positive
impact of oil prices on the prices of agricultural raw
materials. Furthermore, the findings of P.Ramoroka and
C.L. Muchopa (2022) demonstrated a unidirectional re-
lationship in the grain market, where maize prices sig-
nificantly affected wheat prices in South Africa.

Additionally, testing for asymmetry in the short-run
and long-run price transmission across livestock com-
modities in Thailand revealed that the price transmis-
sion characteristics are symmetrical; that is, no asym-
metry in price transmission can be detected among
livestock prices. These findings are consistent with
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those of D.G. Kidane (2022), who found a symmetric
relationship across regional grain prices in Ethiopia,
with no evidence of asymmetric adjustment. On the
other hand, these findings are inconsistent with the
conclusions of M. Ben Abdallah et al. (2020), who found
asymmetric long-run and short-run price transmission
for dairy products in Hungary. However, the study by
C. Jatuporn (2024) discovered that the transmission of
global oil prices to domestic commodity prices in Thai-
land occurs in different manners. Specifically, the find-
ings from this study indicate that the price transmission
of global oil prices to most commodities is generally
asymmetric (such as the producer price index, consum-
er price index, export price index, cassava price, diesel
price, and gasohol price). The exception is the oil palm
price, which has a symmetric relationship with global
oil prices. In contrast, the sugarcane price does not ex-
hibit a correlated relationship with global oil prices.

CONCLUSIONS

Thailand faces the challenge of volatile prices in ag-
ricultural commodities, particularly livestock products,
due to its high dependence on imported feed raw
materials. These raw material costs are susceptible to
fluctuations caused by global demand and supply, con-
flicts in major producing countries, climate change, and
variations in livestock prices worldwide. Additionally,
animal disease outbreaks and economic instability in
Thailand contribute to the volatility of livestock prod-
uct prices. The study’s findings indicate that Thailand’s
livestock commodities are significantly interdepend-
ent. Specifically, the results demonstrate that chicken
egg prices are significantly responsive to changes in
broiler chicken and swine prices, respectively. This im-
plies that chicken eggs are substitutes in the event of
shortages in broiler chickens or swine. Furthermore, the
study reveals that broiler chicken prices can respond to
changes in swine prices since broiler chickens are also
considered substitutes in the event of swine shortag-
es. An interesting finding is that the adjustment level
in the chicken-egg market is the most effective. The
study indicates that chicken egg prices quickly adjust
to shocks, making them the most significant substitute
during livestock price fluctuations, such as recent ani-
mal disease outbreaks in Thailand, followed by broiler
chickens, particularly in the case of swine substitution.
Therefore, it can be concluded that chicken eggs are
among the most important substitutes for livestock
commodities in Thailand due to their shorter produc-
tion time and suitability as a meat substitute.

This study suggests that chicken eggs and broiler
chickens can serve as substitute commodities during
domestic livestock price volatility, especially during an-
imal disease outbreaks or shortages of livestock sup-
plies. To prevent inefficiencies in the market, the de-
mand and supply of livestock commodities should be
managed to ensure prices do not fluctuate drastically.In




the event of excessive fluctuations in domestic livestock
commodity prices, stakeholders should procure and
supply chicken eggs and broiler chickens to meet con-
sumer demand and bring the market into stability. This
study analyses livestock market integration and price
transmission in Thailand using data from January 2011
to December 2022. The analysis does not include data
from 2023, despite recent improvements in livestock
disease outbreaks and sustained demand for livestock

Jatuporn

Furthermore, future studies should consider in-
corporating a broader range of factors, including both
economic and non-economic indicators, to provide a
more comprehensive analysis of the livestock market.
Given the findings of this study, subsequent research on
Thailand’s livestock market should explore the use of
non-linear models or other asymmetric methods to test
market integration and price transmission. Additionally,
it would be beneficial to analyse different market lev-

products. This exclusion is based on the possibility that
2023 data may reflect a short-term positive response,
which might not fully capture long-term market dynam-

els - such as farm-gate, wholesale, retail, and export -
to gain a deeper understanding of market dynamics.

ics. Additionally, during this period, Thailand was found ACKNOWLEDGEMENTS
to have imported smuggled pork products, leading to  None.
distortions in domestic pork prices. These smuggled im-
ports, often priced lower than domestic products, could CONFLICT OF INTEREST
have affected the prices of other livestock commodities.  None.
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IHTerpauis Mi>XCUPOBMHHUX PUHKIB
Ta LiHOBa TPaHCMicia y TBApUHHULIbKOMY ceKTopi TainaHay

YanepmnoH ftynopH
KaHamaaT HayK 3 NpMKNaaHOi eKOHOMIKM, AOLLEHT
BiokpuTnii yHiBepcuteT CykxoTan TxaMmaripar
11120, popora YaeHreatTaHa, M. HoHTXabypi, TainaHg,
https://orcid.org/0000-0002-5524-3945

AHoTauif. 3amiweHHa TOBapiB i NOCAYr € BaXIMBUM AN MiATPUMKM CTABINbHOCTI PUHKY Mif 4Yac LiHOBMX
KONMBaHb, 0COBMBO Ha PUHKY TBAPMHHULTBA, A€ MPOAYKTU € B3aEMO3aMiHHUMU. Lle pocnigkeHHs Mano Ha MeTi
npoaHani3yBaTi pMHKOBY iHTErpaLilo Ta ACUMETPUYHY LLIHOBY TPAHCMICitO WOAO0 LiH HA NPOAYKLiH0 TBAPUHHULITBA B
TainaHai. 3okpeMa, BOHO YN0 30CepefKeHe Ha LLiHaX Ha M'ICHY Xy[,00y, CBUHEN, Kypei-6poinepis Ta Kypaui aMus,
BMKOPMCTOBYIOUM AaHI yacoBux paaiB 3 civyHa 2011 poky no rpyaeHb 2022 poky. EKOHOMeTpuYHa MeTod0M0ris
BKJIOYaNa TECTM HA OAMHUYHMI KOPiHb AN BU3HAYEHHS CTALIOHAPHOCTI YaCOBMX PAAiB, TECTU MPUYMHHO-
HacnigKoBMX 3B'A3KiB [pelHOXepa ANS BUABNEHHS CMPSMOBAHMX B33aEMO3B'A3KIB MK LiHAMM Ha MPOAYKLIiHO
TBAapMHHMLTBA Ta MOLENb aCMMETPUYHOI LIHOBOI TPaHCMICii Ans nepeBipkM KOPOTKOCTPOKOBOI acumeTpii Ta
ACUMETPUYHOIO KOPUTIYBAHHS MiXXTOBApPHUX LLiH. Pe3ynbTaTi BKa3yloTb HA TPU HAaNpsSMKK iHTErpaLii LiH Ha pUHKY
TBAapMHHMLTBA TainaHay: Bif WiHWM Ha Kyper-OpoiinepiB 40 LiHU Ha Kypadi aiug, Bif, LiHM Ha CBMHEN A0 LiHU Ha
Kypsiui anug Ta Bif LiiHW Ha CBUHEWN [0 LiHM Ha Kypel-6poinepis. Pe3ynbTaTi CBigYaTh Npo Te, WO LiHOBA TPaHCMICis
B TainaHAi € CUMETPUYHOLO, LEMOHCTPYOUN eDEeKTUBHUI B3aEMO3ANEXHUIM 3B'A30K. TaAKMM YMHOM, OTPUMAHI AaHi
CBiAYaTb Mpo Te, WO Kypsdi S1US € 3aMiHHMKOM Kypei-6poiinepiB Ta CBUHEN B YMOBAaX LiHOBMX KONMBaHb, a
Kypew-6poinepis - 3aMiHHMKOM CBUHeN. Pe3ynbTaTM TakoX MOKa3yrTb, WO Kypsadi SHMLS MOXYTb 3aMiHWUTU
CMOXMBAHHS CBUHEW OiNblIOK Mipoto, HiX Kypeil-bponnepis y Bunaaky Tainanay. Lle pocnigkeHHs nigkpecnioe,
O KypsYi aMus € HanedeKTUBHIWMM 3aMiHHMKOM MifL YacC KOIMBaHb LiH Ha xynoby B TainaHAi, 32 HUMKM CNigyoTb
KypyaTa-bpoiinepu. TakuM YMHOM, 3aLiKaBAEHi CTOPOHM B NAHLOry NOCTavyaHHA NPOAYKLii TBAPUHHMLTBA, Taki
SK NONITUKK, NIANPUEMLI Ta depmepu, MOBUHHI PO3YMITU MIKXTOBAPHY iHTErpauilo Ta LIHOBY TPaHCMICilo Ha
PUHKY TBapuHHUMLUTBA TainaHay. o6 3a6e3neunTn cTabiNbHiCTb pUHKY, 3aLiKaBNeHi CTOPOHU MOBMHHI YNPaBa_T!
NMONUTOM i NPONO3MLIED HAa TBAPMHHMLbBKY NPOAYKLIO Ta 3aKynoByBaTH Kypsdi aius i KypyaT-bpoinepis nig vac
HaAMIpHUX KONMBAHb BHYTPILIHIX LiiH Ha TBAPUHHULbKY NPOAYKLitO

KniouoBi cnoBa: cnoBa: pyHKOBA Blafa; LiHOBA CTabiNbHICTb; peryntoBaHHS LiH; TOBap; 3aMiHHUK; acMMeTpis
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