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Abstract: This research specifically analyzed the market integration and transmission
of Indonesian palm oil prices in the world vegetable oil market. The analysis using the
Threshold Vector Error Correction Model approach was based on time series on the palm
oil, soybean oil, rapeseed oil and sunflower oil prices for the period of January 2004 to
June 2017. The findings proved the existence of market integration and transmission of
asymmetric prices marked by price increases transmitted more quickly among the vegetable
oil markets in the long run. The main findings of this research indicated that there was an
intense competition between the vegetable oil market and the price of Indonesian palm
oil which still followed the rising price of Malaysian palm oil, soybean oil, and rapeseed
oil prices, but it was still the leader in the movement of sunflower oil prices. However,
the long-term period of soybean oil prices followed a decline in the price of Indonesian
palm oil. The results of this research imply that Indonesian palm oil has the opportunity to
strengthen its position in the world vegetable oil market by developing futures exchanges
that are supported by the adequate physical trading market infrastructure so that it can
become the center of formation and reference for world palm oil prices.
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Abstrak: Tujuan studi ini secara khusus menganalisis integrasi pasar dan transmisi harga
minyak sawit Indonesia di pasar minyak nabati dunia. Analisis yang digunakan dengan
pendekatan Threshold Vector Error Corection Model berdasarkan data time series harga
minyak sawit, minyak kedelai, minyak rapeseed dan minyak bunga matahari untuk periode
Januari 2004 sampai Juni 2017. Hasil temuan membuktikan adanya integrasi pasar dan
transmisi harga asimetris ditandai dengan kenaikan harga akan lebih cepat ditransmisikan
antara pasar minyak nabati dalam jangka panjang. Temuan utama penelitian ini
menunjukkan adanya persaingan yang ketat antara pasar minyak nabati serta harga
minyak sawit Indonesia masih menjadi follower terhadap pergerakan kenaikan harga
minyak sawit Malaysia, minyak kedelai serta harga minyak rapeseed dan sebaliknya
menjadi leader terhadap pergerakan harga minyak bunga matahari. Namun, periode
Jjangka panjang harga minyak kedelai menjadi follower terhadap penurunan harga minyak
sawit Indonesia. Hasil penelitian ini mengimplikasikan minyak sawit Indonesia memiliki
peluang untuk memperkuat posisi di pasar minyak nabati dunia dengan mengembangkan
bursa berjangka yang didukung dengan infrastruktur pasar perdagangan fisik yang
memadai sehingga dapat menjadi tempat pembentukan dan rujukan utama harga minyak
sawit dunia.

Kata kunci: integrasi pasar, minyak sawit, minyak nabati, threshold
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INTRODUCTION

Palm oil, soybean oil, rapeseed oil, and sunflower oil
are the four main types of oil produced and traded in
the world market of vegetable oils. The share of the
four main vegetable oil production to the total world
vegetable oil production increased from 61% in 1991 to
82% in 2016 with the dominance of palm oil by 35%,
soybean oil by 25%, and rapeseed oil and sunflower by
22% (Oil World, 2017). Meanwhile, the total share of
the four types of vegetable oil in the world vegetable
oil trade in 2015 was 93.53%. In fact, Indonesia and
Malaysia have become the largest producers and
exporters controlling 90% of the trade in palm oil in
the world vegetable oil market (USDA, 2016).

The similarity of use among vegetable oils shows a
substitution or complementary relationship that will
have implications for market integration so that the
prices will influence one another (Suryana, 1986;
Purwanto, 2002; Buyung et al. 2017) and may not
deviate from each other, at least in the long run (Priyati
and Tyears 2016). Various findings from empirical
research also prove that the linkage among vegetable
oil prices is one indicator of market integration and
price transmission process among vegetable oils (Costa
and Castana, 2015). In fact, the research conducted
by Arianto et al. (2010) highlighted that the price of
palm oil is the price leader in the vegetable oil market
complex.

Contradictory to the results of the research carried out
by Owen et al. (1997), they showed that the price of
palm oil had a low interaction with other oil prices,
but greater interaction was found among soybean oil
and sunflower oil. This result was consistent with the
findings of In and Inder (1997) stating that cointegration
only occurred among sunflower, soybean and rapeseed
oils. Soybean oil is a leader in pricing among various
vegetable oils because of its price flexibility so that
it is used as a reference for other vegetable oils and
makes palm oil a price taker (Amiruddin et al. 2005;
Aji, 2010; Abdullah, 2013). Thus, the influence of the
soybean oil price on the world market today is still
greater than the palm oil price in the Rotterdam market
(Aji, 2010; Abdullah, 2013). The consequence of the
substitution role among vegetable oils has led to the
formation mechanism of vegetable oil prices to be
interrelated, especially between palm oil and soybean
oil (Abdullah, 2013).
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The basic theory of market integration analysis is Law
One Price (LOP) stating that free trade is arbitrage if
the price of homogeneous goods in spatially separate
markets must be the same after being adjusted for
transportation costs and exchange rates (Ardeni, 1989).
If this applies, the market is considered to be perfectly
integrated, and changes in prices in one market must be
transmitted perfectly at prices in other markets. Many
studies have tested LOP to assess various products
and markets. There is little evidence to support the
LOP theory, and there is a growing consensus that
many factors influence the transmission signal of
prices from one market to another under perfectly
competitive market conditions. Some factors often
cited are the presence of agents with market power,
border distortion, domestic policies and homogeneity,
and product differentiation.

The results of several studies demonstrated differences
that strenghten the assumptions of asymmetric
transmission in the long-term adjustment among
vegetable oil prices. Asymmetric transmission is due
to trade policies applied among vegetable oil producers
and differences in geographical location. Kouyate
and Von Cramon Taubadel (2016) also showed that
distance and international borders reduce cointegration
and slow down price adjustments. The adjustment time
lag also indicates an asymmetrical price transmission
(Nakajima, 2012).

This research focused on price transmission that refers
to the condition of non-imperfect market structures as
the explanation of LOP failure (Mayer & Von Cramon
Taubadel, 2004; Abdulai, 2000). LOP failure is one
factor that causes asymmetry in price transmission
and a slow adjustment of international market prices
to the domestic market prices (Vavra and Goodwin,
2005). The asymmetry of price transmission can be
a manifestation of market failure that induces pass
through imperfections between export prices in
international markets and prices in domestic markets
(Vavra and Goodwin, 2005).

Faced with anomalies that cause of asymmetric price
transmission, the cointegration technique using the
Engle Granger and Johansen models was no longer
appropriate. Balke and Fomby (1997) stated that the
adjustments to long-term equilibrium can vary in various
economic conditions. On contrary, VECM highlighted
that deviations were corrected in the same way both in
an increase and decrease. Therefore, if the relationship
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pattern between deviations and short-term dynamics
is nonlinear, the VECM model is not appropriate for
describing short-term relationships among variables.
The cointegration threshold concept, as introduced by
Balke and Fomby (1997), can reveal that the nonlinear
adjustment pattern among variables with the basic idea
of the cointegration threshold model is to form more
than one time series model regime divided based on
error correction term (ECT). Moreover, cointegration
threshold model was developed by Hansen Seo (2002),
known as the Threshold Vector Error Correction Model
(TVECM), which allows non-linear adjustments to
long-run equilibrium based on conditions limited by a
threshold, creating two or more different conditions. In
other words, the threshold effect on the TVECM model
depends on the amount of imbalance in the system in
the long run so that this method is able to detect more
complex co-movements from the data series.

The study of vegetable oil prices using the TVECM
model is still limited. Peri and Baldi (2010) analyzed the
long-term relationship between the prices of vegetable
oil and diesel oil in the European Union for the period
of 2005-2007 based on the procedures of Hansen and
Seo (2002) and found a cointegration relationship
between the prices of rapeseed oil and diesel oil in the
case of cointegration threshold. However, there was
no cointegration relationship between diesel oil and
sunflower oil or soybean oil.

Another study conducted by Goetz and Von Cramon-
Taubadel (2008) applied the threshold cointegration
model on apple prices at the wholesale level in
Hamburg and Munich market by identifying four
price transmission regimes marked by the results that
show the different balance relationships and short-
term adjustment processes. Rapsomanikis and Hallam
(2006) used TVECM to test linearity on adjusting the
price of sugar and ethanol to crude oil prices in Brazil
and found a nonlinear threshold.

The combination of different cointegration analysis
confirms the argument that non-linear and cointegration
threshold techniques represent more real conditions in
the market where information is asymmetrical, and
transaction costs cause non-linear results. Research
that comprehensively estimates the relationship of
market integration and price transmission among
major vegetable oils using the cointegration threshold
approach is still lacking. This research was conducted to
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fill in the gap by testing the hypothesis of the possibility
of asymmetric and threshold relationships in adjusting
prices among vegetable oils. Thus, the purpose of this
research was specifically analyzing the transmission
of the Indonesian palm oil asymmetric price on the
world vegetable oil market using TVECM developed
by Hansen and Seo (2002).

METHODS

This research used secondary data in the form of
monthly time series from January 2004 to June 2017.
The data consisted of major vegetable oils prices on
world markets including Indonesian palm oil (CPOI),
Malaysian Palm Oil (CPOM), Chicago soybean oil
(SOYA), Rotterdam rapeseed oil (RAPE) and USA
sunflower oil (SUN). The data sources were taken from
Reuters and the International Monetary Fund (IMF).
All prices were in the same exchange rate (USD/Ton)
stated in nominal form and natural logarithms.

The analytical method used in this research was the
Threshold Vector Error Correction Model (TVECM).
Data processing in the analysis utilized Eviews 09 and
R 3.3.3 software. Threshold cointegration proposed
by Balke and Fomby (1997) was a feasible technique
for combining non-linearity and cointegration. Linear
model framework assumed that the deviation towards
long-run equilibrium was corrected linearly. However,
non-linearity in inter-market relations might occur due
to marketing costs, price rigidity, and market strength or
risk. TVECM relaxed the restrictions on linear models.
Price adjustments did not occur instantaneously, yet
it only occurred if the deviation exceeded the critical
threshold allowing the band to arbitrate or not.

TVECM will improve the cointegration analysis
capabilities in the case of integration and transmission of
asymmetry prices in the context of the world vegetable
oil market which can represent real world economic
phenomena by loosening the assumption that the speed
of the cointegrated series move toward a constant,
long-term balance relationship over time. In particular,
this model allowed for nonlinear adjustments to long-
run equilibrium. Before entering the TVECM model,
pre-estimation tests were carried out such as data
stationarity test and cointegration test to determine co-
movement among the markets and followed by Hansen
Seo's supLM test (2002) as shown in Figure 1.
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Figure 1. Research framework

Tests on the presence of threshold by using Sup
Langrange Multiplier Test (LM Test) with the hypothesis
as follow:

HO: A1=A2 or model is VECM linear
HI1: A1#£A2 or model is VECM Threshold

VECM results were used as the basis for the threshold
calculation using the algorithm proposed by Hansen-
Seo to find the minimum Log Likelihood value from
the model that had been formed. The p-value of this
test was obtained by calculating the percentage of
the simulation sample boost that the LM * sup value
exceeded the supLM value. SupLM statistics had an
asymptotic non-standard distribution and suggested
two bootstarp techniques for estimating p values from
the test: the first one was fixed bootstrap regression and
the other was bootstrap residual with 1000 replication
simulations (Stiegler, 2010). The SupLM test formula
is written as follows:

SupLM = SupLM (B,y)
VLSYSYy

in which v is threshold value, equals to Ay, adalah
I1, percentile of wt-1(B):yu is 1-TI 1-TI, percentile.
In which:

LM (B,y) = vec(A, (B,)=A,(By)' ((V,(B1HV,(B:y)
vec(A,(B.y)—A,B.)

The two regimes of Threshold Vector Error Correction
Model (TVECM) testing carried out in this research
adopted the approach model proposed by Hansen and
Seo (2002). One cointegration vector and threshold
parameter were used based on error correction term.
The models used can be stated as follows:
o (B)+ EEIr AP+ gl ife (B <
AP, = (1)

oy (B)+ LI AP+ & if 0 (B)> 1

Furthermore, equation 1 is described in equation 2
(Regime 1) and Equation 3 (Regime 2)

APXy = 1y + @' wp g (B) + Ay APXe 4+ A0 APY 4
+ A 12 APX p + A, AP + ]

APY, = 81, + a'wp 1 (B) + A'pqq APY, y + 2501 APX, 4
+ 25, APY, o + 2 APX, 4 f

if w1 (B) < y1 (2)

222
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APX; = 831 + a?w; 1 (B) + # 110 APXe 1 + A% 121 APY; 4
+ B 112 AP,y + B, APY,_, + €]

APY, = 05y + @’ w_g (B) + A 511 APY, + W51 APK, 4
+A2,, APY,  + 22 APX,  + &2

if 0e1(B) > 12 (3)

222

in which: APX (Indonesian palm oil price (CPOI)
(USD/Ton)); APY, (world’s vegetable oil price
covering Malaysian palm oil, (CPOM), Chicago
soybean oil (SOYA), Rotterdam rapeseed oil (RAPE),
USA sunflower seed (SUN) (USD/Ton)); o_,(B) (error
correction term representing threshold variable (ECT));
v (threshold parameter separating two regimes).

RESULTS

The first step to analyze the integrated vegetable oil
model with the Threshold Vector Error Correction
approach was to test the data stationarity of palm oil,
soybean, rapeseed and sunflower prices. Stationarity
testing was carried out to examine the consistency
of time series data movements to prevent spurious
regression. Stationarity testing used the Augmented
Dickey Fuller Test (ADF) with real levels of 1%, 5%
and 10%. ADF test was calculated for each price with
an intercept and without a deterministic trend. This test
was conducted at level and first difference. If the data
were not stationary at the level, the test would continue in
the condition of first order (differencing). Furthermore,

Table 1. Data stationarity test of vegetable oil prices
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if the t-ADF value was smaller than Mackinon's critical
value, the data used were stationary. The results of the
ADF stationarity test in Table 1 showed data on prices
of vegetable oils (palm oil, soybean oil, rapeseed oil
and sunflower oil) which were analyzed by using
intercept criteria without trends were stationary at
first difference. This was indicated by the ADF value
smaller than the critical value of MacKinnon.

Before conducting the cointegration test, the optimal
lag test was determined based on the value of the
Akaike Information Criterion, and the optimal lag 2
length was obtained; then, the Granger Causality test
referring to the causal relationship between the price
of vegetable oil was carried out. Cointegration tests
using the Johansen method were conducted by using
bivariate data for each price of Indonesian palm oil
and Malaysian palm oil, soybean oil, rapeseed oil,
and sunflower oil. Johansen's test in this research was
carried out by comparing the trace statistic values
with the critical value and maximum eigenvalue with
critical value at 5% level. Based on Table 2, all prices
of Indonesian palm oil variable on other vegetable oils
have a trace statistical value greater than the 5% of
critical value meaning that there is 1 equation that shows
a cointegration relationship among the variables in the
model. This means that among the prices of vegetable
oils, there is a long-term balance relationship.

Intercept No Trend
Variabel Orde MacKinnon Critical Value Summary
ADF Test
1% 5% 10%
CPOI 1(0) -2.230 -3.471 -2.879 -2.576 No Stationarity
I(1) -8.841 -3.471 -2.879 -2.576 Stationarity
CPOM 1(0) -2.103 -3.471 -2.879 -2.576 No Stationarity
I(1) -8.382 -3.471 -2.879 -2.576 Stationarity
SOYA 1(0) -1.743 -3.471 -2.879 -2.576 No Stationarity
I(1) -8.934 -3.471 -2.879 -2.576 Stationarity
RAPE 1(0) -2.107 -3.471 -2.879 -2.576 No Stationarity
I(1) -9.933 -3.471 -2.879 -2.576 Stationarity
SUN 1(0) -3.063 -3.471 -2.879 -2.576 No Stationarity
I(1) -8.116 -3.471 -2.879 -2.576 Stationarity
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Table 2. Co-integration test of vegetable oil price
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Total Cointegration Trace Statistic

Critical Value 5%

Max-Eigen Statistic Critical Value 5%

CPOI-CPOM

=0 58.72796 12.32090 58.72639 11.22480
r<l 0.001568 4.129906 0.001568 4.129906
CPOI-SOYA

=0 33.17528 25.87211 27.54888 19.38704
<l 5.626394 12.51798 5.626394 12.51798
CPOI-RAPE

=0 25.00679 18.39771 20.38132 17.14769
r<1 4.625476 3.841466 4.625476 3.841466
CPOI-SUN

=0 26.60213 20.26184 19.55180 15.89210
<l 7.050327 9.164546 7.050327 9.164546

Furthermore, the results of the cointegration threshold
testusing the SupLM testrejected the null hypothesis for
the linear VECM model showing potential for athreshold
effect so that the TVEC model was appropriately used
in estimating the vegetable oil price model. Based on
TVECM estimation results, the relationship between
Indonesian and Malaysian palm oil prices shown
in Table 3 shows that the ECT coefficient value was
significant only in Indonesian palm oil price equation
model at regimes 1 and 2. These results indicated
that the behavior of Indonesian palm oil prices would
respond significantly to imbalances when the amount of
deviation (ECT) was below and above certain threshold
value. The threshold value was indicated by a threshold
value of 0.004. The magnitude of the ECT coefficient
at regime 1 was -0.41. This meant that when there was
a deviation of less than 0.4%, the price of Indonesian
palm oil would be corrected by 41% from the previous
period of imbalance with a length of adjustment of 1.3
months to return to the long-term balance.

Based on the magnitude of the ECT coefficient at regime
2 of -0.63, when there was an imbalance (deviation) of
more than 0.4%, the price of Indonesian palm oil would
be corrected by 63% from the previous period imbalance
with a length of adjustment of 0.6 months to return to the
long-term balance. The ECT coefficient value showed
that the response of the price of Indonesian palm oil
was greater than the price of Malaysian palm oil in
the long-term balance when there was an imbalance in

the short term. Besides, the significant ECT value was
only on the price of Indonesian palm oil, the long-term
causality only occurred in the price of Malaysian palm
oil to the price of Indonesian palm oil. In other words,
the price of Malaysian palm oil affected the price of
Indonesian palm oil in the long term period.

The TVECM estimation results implied the price
of Malaysian palm oil as the leader and the price of
Indonesian palm oil as the follower, thus affecting the
formation of Indonesian palm oil prices. In the long
run, a 1% increase in the price of Malaysian palm oil
will cause a price increase of 1.03% for the price of
Indonesian palm oil. To date, the price of Indonesian
domestic palm oil still refers to and is influenced by
the price of palm oil in world markets, especially the
physical market in Rotterdam and the futures market
Malaysian Derivative Exchange (MDEX) (Chalil,
2016). Export competition between the two countries
can also contribute to market integration. It is in line
with the Chalil’s study (2016) revealing the presence
of price integration and transmission between the two
markets. This proves that the palm oil market is not
fragmented even though it is geographically separated.
Other important results in the estimation result indicate
that the price of Indonesian palm oil will respond
quickly to the increase in the price of Malaysian palm
oil to reach its balance. This result indicates that the
price of Malaysian palm oil will receive a positive
margin ahead of the price of Indonesian palm oil.
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Table 3. Results of TVECM Estimated Prices of Indonesian Palm Oil (CPOI), Malaysia (CPOM) and Soybean Oil

(SOYA)
TVECM REGIME 1 (44%) TVECM REGIME 2 (36%) TVECM REGIME 1 (95%) TVECM REGIME 2 (3%)
ACPOI,  ACPOM, ACPOI,  ACPOM, ASOVA,  ACPOI ASO¥A,  ACPOI
ECT. (-0.4084)% 0.1166 ECT. (-0.6363)% ECT: (0.0762)%  0.0054 ECT; 0.1811
[0.0482]  [-0.5641] [0.0887] [0.0626]  [0.5177] [0.6251]
Intercspt 00012 0.001 Intercapt 0.0153 0.014 Intzrcept  0.0004 0.0017 Intarespt (-0.0626)
[-0.8362] [0.871% [0.2437]  [0.2839] [-0.3315]  [-0.7683] [-0.6259]
ACPQIy (05308 (03885 ACPOL,  gs3g 0.6452 ASOVA_; po2424+ 02333 ASOF¥A: ;06847
[0.0392]*  [0.0201 [0.2459] [0.0380]  [-0.1163] [-0.1425
ACPOM, _; p8207#=  0.a4a3== ACPOM._; gos77 ACPOL_;  g.p024 0.173% ACPOI_;  (psi01)es
5 13 [0.2038] . [-0.579]  [-0.1398] [0.0030]
ACPOI_, ACPOL_;  g7mm 0.5712 ASO¥A .z gos1o poise  A50VA (nag76)
[-0.6 1 [-0.5328] [0.0510]
ACFO: ACFOM: o ACPOI:; 03272 033p4xs
[0.1209]  [0.1619] [0.6438]  [-0.6327] [-0.1658]  [0.0038]
ATC: -2088.47; 83K 1.3018; Threshold: 0.0044151 ATC: -1884.552; 83R: 1.11677; Thrashold: 0.2283213

Cointegration Vector : 1, -1.000381)

SupL M test: 23.79: fixad, residual boostrap (0.16;0.03)

Cointegrating vector: (1, - 10280035 )

SupL M tast: 21.15033: fixed, r=sidual boostrap (0.096;0.081)

Description: *** ** * significant at 1%, 5% and 10%; The first line shows the estimated coefficient; The second line shows

the standard error.

TVECM estimation results in Regime 1 for the
relationship between the price of Indonesian palm
oil and soybean oil in Table 3 showed that the ECT
coefficient value was significant only in the model
of the soybean oil price equation. This indicated that
the behavior of soybean oil prices would respond
significantly to imbalances when the deviation (ECT)
was below the threshold value of 0.22. This means that
when there was an imbalance (deviation) of less than
22%, soybean oil prices would be corrected by 7% from
the magnitude of the imbalance in the previous period
with a length of adjustment of 8.7 months to return to
the long-term balance. This result implied that the price
of soybean oil would respond to the decline in prices
compared to the increase in the price of Indonesian
palm oil.

Furthermore, in regime 2 (top regime), the ECT value
was significant only in the Indonesian palm oil price
equation; i.e. 1.261 in Table 3. This means that when
there was a deviation of more than 22%, Indonesian
palm oil prices would be corrected by 126% from
the previous period of imbalance with a 0.5 month
adjustment period to return to the long-term balance.
The ECT coefficient value was positive and greater for
the price of Indonesian palm oil compared to soybean
oil prices at regime 2. This indicated that when the price
of Indonesian palm oil fell below the balance level,
especially when the price fell down very low, it would
more quickly adjust up to its balance condition and
imply the effect of soybean oil prices on the formation

of Indonesian palm oil prices. These results indicated
that the price of Indonesian palm oil responded to
the rise in soybean oil prices. In the long run, a 1%
price increase in soybean oil prices will cause a price
increase by 1.02% for the price of Indonesian palm oil.
This is in line with the study of Chuangchid (2012)
demonstrating a strong dependence on the prices of
palm oil and soybean oil. The competition between
the prices of both vegetable oils can contribute to
market integration. In addition to market competition,
differences in the quality of oil can contribute to the
threshold adjustment in the prices of Indonesian palm
oil and soybean oil. The price of soybean oil enjoys
premium quality over the price of Indonesian palm
oil, making it possible for Indonesia to respond to
any increase that has occurred in soybean oil prices.
In particular, positive price transmission asymmetry
(when price declines continue to be faster than price
increases) means showing competition between
vegetable oil prices, while negative price transmission
asymmetry (when price increases continue faster than
price declines) indicates the possibility of a market
power (Meyer and Von Cramon-Taubadel, 2004).

Based on Table 4, the results of TVECM estimation in
Regime 1 (lower regime) found no adjustment between
palm oil and rapeseed. Furthermore, regime 2 (top
regime) showed that ECT value was significant only
at Indonesian palm oil price of 0.422 with a threshold
value of (0.22). This means that when there is an
imbalance (deviation) of more than 22% then to return
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to the long-term balance of the price of Indonesian palm
oil will be corrected by 42% from the previous period
of imbalance with a length of adjustment of 1.2 months.
The ECT coefficient value is positive and greater
for the price of Indonesian palm oil than the price of
rapeseed oil at regime 2. The estimation results show
that the price of Indonesian palm oil responds quickly
to any price increase that occurs in rapeseed oil prices
to the level of balance. In the long run, a 1% increase in
the price of rapeseed oil will cause a price increase of
1.05% in the price of Indonesian palm oil. These results
are consistent in many analyses of empirical studies
which show that transmission of prices for agricultural
products will respond more quickly to price increases
than price decreases (Fiamohe et al. 2013).

The similarity of the model of sunflower oil prices
in the long term is influenced by the movement of
Indonesian palm oil prices, and there is no visible
long-term balance adjustment in the Indonesian palm
oil price equation model which is characterized by an
insignificant ECT value (Table 4). In the long term,
the price of significant sunflower oil will adjust the
deviation due to shock <28% of the decline in the price
of palm oil, and it takes at least 10.5 months to return to
balance. and it will be faster to make adjustments only
for 0.3 months when there is a shock of an increase
in the price of Indonesian palm oil > 28% to return to
balance. In the long run, if there is an increase in the
price of 1% palm oil, the price of sunflower oil will

Jurnal Manajemen & Agribisnis,
Vol. 16 No. 1, March 2019

respond to an increase of 0.93%. This is trengthened
by research by Fernandez-Amador et al. (2010) using
TVECM to assess the existence of price asymmetry
in the dairy product market in Austria, which showed
transmission of asymmetric prices triggered by large
deviations from balance and price trends

Managerial Implications

Adjustment of asymmetry prices was examined in the
world vegetable oil market to provide more insights
into the nature of competition among vegetable oils.
This research was conducted to analyze more in the
phenomenon of the market integration relationship of
vegetable oils in the context of nonlinear adjustments
using the threshold concept approach that can combine
asymmetric linear relationship in cointegration
relationship and use the regime as a price adjustment
process as a factor in transitioning market integration.
Figure 2 shows the price adjustment movement with the
cointegration thresholds, asymmetric transmission, and
strong support for market integration and transmission
among the prices of Indonesian palm oil, Malaysian
palm oil, prices of soybean oil, rapeseed oil and
sunflower oil. The results of this research are consistent
with some large price transmission literature that rarely
finds supporting evidence for LOP. Peltzman survey
(2002) found that asymmetric price transmission
was mostly more prominent than symmetrical price
transmission for agricultural products.

Table 4. Results of TVECM Estimates of Indonesian Palm Oil (CPOI) with Rapeseed Oil (RAPE) and Sunflower

oil (SUN)
TVECM REGIME 1 (78.6%) TVECM REGIME 2 (21.4%) TVECM REGIME 1 (91.8%) TVECM REGIME 2 (3.2%)
ARAPE. ACPOI, ARAPE. ACPOI, ACPOI,  ASUN, ACPOI,  ASUN,
ECT: (-0.0443) ECT, (-0.0841)  0.4216% ECT: (-0.0063) 0.0628%= ECT; 0.1113 0.8401%%%
[-0.2277] [0.481] 0.0127] [-0.802]  [0.0093] [04786] [1.1=-07]
Intercept  (-0.0008) Tntercapt 0.0325 (-0.1426)* Interespt  (-0.0003) (-0.0027) Intercept (00278}  (-0.5883)%%+
[0.8747] [0.4564]  [0.0208] [-0.5366] -0.643 [-0.7862]  [5.32-08]
ARAPE,_, 1332 ARAPE._, gou4n (-0.344)% ACPOIL_; 03484%*+ (ggs1y ACPOL_, 03764 0.4847
0.2568]  [0.0238] [-0.517 0.0743] [0.0001 [-0.5401] [0.3779]  [-0.2334]
ACPOI_; ga13s 0.3s84%=s ACPOI_; (o045 0.5933%%= ASUNe_y (0077 0.2333%  ASUN._, (-0.1732)  0.8448
[-0.1606] [0.0005] 0.9666]  [2.1=-06] [-0.3968] [0.0073] [-0.1868]  [6.42-10]
ARAPE:_; g 1308 0.187 ARAPE;_; 1676 0.0846 ACPOL_:  (ponamy 0014 ACPOI_:  (passy)  1.1393es
[0.2559]  [0.2434] [0.2498]  [-0.6786] [0.7802 [-0.8697] [0.5851] [0.0072]
ACPOl._, (-0.0602) (-00897) ACPOI._, 04193%= ;551 ASUN,_, 0019 (-0.0194) ASUN,_, 02884 1 33g3e
[0.4445]  [0.4171] [0.0035]  [-D.4354] [-0.8012]  [-0.788] [-0.8785] [0.0217]
ATC: -1836.98; 83R: 1.06564; Thrashold: 0.2285364 ATC: [1663.932; 88R: 1.487383; Threshold: 0.2856545
Cointagrating vaetor: (1, - 1033278 ) Cointzgrating veetor : (1, - 0.9307648 )

SupL MM test: 23 06327: fixed, residual boostrap (0.053;0.028)

SupLhtest: 21.63061; fix=d, r=sidval boostrap (0.088;0.032)

Description: *#% ** * sjonificant at 1%, 5% and 10%; The first line shows the estimated coefficient; The second line shows

the standard error.
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Figure 2. Movement of indonesian palm oil price adjustment in the world vegetable oil market

Market imperfection of world vegetable oil reflects
the limited integration between the prices of vegetable
oils. In addition, the transmission of price shocks in the
world market to the domestic market does not occur
immediately, but with some time lags. Overall, the
model shows that in the long run, the price of Indonesian
palm oil follows the rising prices for Malaysian palm
oil, soybeans, and rapeseeds except sunflower oil. On
contrary, the decline in the price of Indonesian palm oil
will affect the price of soybean oil.

These results indicate that the price of Indonesian
palm oil is still a price taker making the prices of
Malaysian palm oil, soybean oil, and rapeseed oil the
benchmarks in the export price formation. The export
performance of Indonesian palm oil is inseparable
from the development of world vegetable oil trade. As
a price taker, Indonesia has not been able to contribute
significantly to market pricing although it is the largest
producer and exporter of world palm oi. Thus, the price
of Indonesian palm oil is prone to a surge on other
vegetable oil prices which have implications for the
rapid loss of the positive margins received by the price
of Indonesian palm oil.

However, there is still an opportunity for Indonesia
to become a price leadership in the world vegetable
oil market with the government support that must
design adequate policy implementation to develop
the downstream sector of palm oil products and
increase the physical trade market infrastructure in
supporting the development of futures exchanges as
a place to establish and refer to palm oil prices so as
to strengthen Indonesia's palm oil market position to

lead the world vegetable oil market. The Indonesian
commodity exchange, Jakarta Future Exchange and
Indonesia Commodity Derivative Exchange (ICDX) in
commodity trading have not been developed so that the
government supports such as providing incentives in the
form of tax deductions for each transaction in order to
attract producers to enter the futures market to conduct
palm oil trading in both hedging and investment are
necessary.

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The treshold in long-term adjustments in the relationship
between Indonesian palm oil and Malaysian palm oil,
soybean oil, rapeseed oil and sunflower oil shows
the adjustment of asymmetry transmission and
competition among vegetable oils. In the long-term
period, Indonesian palm oil price will respond more
quickly to adjustments in the relatively large positive
deviation (increase) from the threshold value to the
market balance. This means that the price increase
among other vegetable oil markets will be transmitted
faster than the price decline.

The price of Indonesian palm oil follows the price
movement of vegetable oils in the world market
indicating that it is still a price taker and influenced by
the price movement of Malaysian palm oil, soybean oil,
rapeseed oil to serve as benchmarks in forming export
prices. Other results show that in the long run, soybean
oil prices also respond to the decline in Indonesian palm
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oil prices indicating that there is an opportunity for
Indonesia to become a price maker and price leadership
in the world vegetable oil market.

Recommendations

The government support in developing the future
exchange as reference and a place to establish the price
of world palm oil by developing palm oil products
transacted with adequate physical trade infrastructure
facilities is highly important. Therefore, they can
support the downstream program and increase the export
of Indonesian palm oil. Further studies are suggested
to be carried out to identify the causes of asymmetric
transmission marked by a threshold in price adjustment
towards a long-term equilibrium. Research is needed
to identify the most effective policies to overcome
the inefficient transmission of price shocks among
vegetable oils.
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