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ABSTRACT

This study examines volatility spill over between the domestic prices of
selected palm oil products and the major causative factors of the
volatility. Empirically, it was found that palm oil has moderate price
volatility and a short-term effect in unidirectional and bi-directional
price volatility spill over to the domestic prices of selected palm oil
products. Since crude palm oil (CPO) is a price leader among the other
selected palm oil products, an effort should be made to stabilize its
price to minimize volatility in all the other prices. Using the major
causative factors of price volatility, a model was developed to forecast
domestic prices for the selected palm oil products. The prices for CPO
and RBD palm olein (POL) were forecast and found to be good with
error of less than 2% with all the directions for prices correct. Stabilizing
the palm oil price can be done through market power by a monopolistic
producer or forming a producer cartel or through international
commodity agreements between buyers and sellers. It is believed that
creating an alliance between Indonesia and Malaysia should boost the
bargaining power of both countries in setting the CPO price and control
output, thereby reducing the volatility of all palm oil products in the
future.

INTRODUCTION

Agriculture product prices depend
on the factors affecting the current
and expected levels of demand and
supply. Competitive price
transmission processes suggest that
consumer demand determines
retail prices, with lower market
level prices being determined by
subtraction of the costs of
processing, transportation, labour,
raw materials and other things.
Given the vertical and horizontal
linkages and transmission of prices
between market levels, a
reasonable hypothesis is that
volatility is transmitted between
market levels as well. Price
volatility spill over is also known

as volatility transmission within
the vertical and horizontal supply
chains. It is an important
phenomenon in agriculture
commodities, representing the risk
to economic agents.

The short-term fluctuations and
long-term trends in palm oil
product prices are the key
determinants of developments in
the Malaysian palm oil industry.
On the supply side of palm oil, all
players rely heavily on movement
in the palm oil price and their costs
of operation for their earnings or
revenues to ensure their
sustainability in this industry. On
the demand side, movement in
prices of palm oil products has
become key indicator of their
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competitiveness in the world
market as compared to other
substitute products.

Malaysian palm oil product
prices are observed to move closely
together with one another. This is
likely due to the price of one
product influencing other product
prices along the product chain. As
shown in Figure 1, the prices of
selected prices of palm oil products
(crude palm oil, RBD palm olein,
RBD palm oil, RBD palm stearin
and palm kernel oil) moved more
or less in tandem over time. The
five palm oil product prices
exhibited an upward trend during
the late 1990s with RBD palm olein
and crude palm kernel oil
frequently higher than the other
products, and RBD palm stearin
frequently always lower.

Meanwhile, production,
exports and stocks of palm oil have
become significant components
influencing the prices of Malaysian
palm oil products. In a normal
scenario, when palm oil
production shows an increasing
trend in a year, this would indicate
increased stocks, resulting in
falling prices during the year, even
with an upsurge in exports. In
Figure 2, 1998 saw a decrease in
stock of palm oil to 0.82 million
tonnes from 0.96 million tonnes in
1997 resulting in the price of crude
palm oil increasing from RM 1358/t
to RM 2378/t.

Another factor that influences
Malaysian palm oil product prices
is the availability of substitutes.
Factors such as the prices of
soyabean, rapeseed and sunflower
oils have become important
influencers on Malaysian palm oil
product prices because of their
similar uses in the food industry.

In view of what discussed
earlier, it  can be seen that the price
volatility spill  over in Malaysian
palm oil product prices is an
important issue. The various
industry members are interlinked
with one another in their

production of their final products
and the palm oil price volatility is
a major uncertainty generally to
the palm oil industry itself, and
specifically to the producers and
users.

OBJECTIVES

The study was aimed at examining
the price volatility and price
volatility spill over between the
price of selected palm oil products
and also at identifying the main
causative factors to the volatility in
the prices. The study will also

determine the price leader among
Malaysian palm oil products, and
finally propose a model for price
forecasting.

METHODOLOGY

This study uses time series data
(daily prices) as evidence for price
volatility and price volatility spill
over in domestic palm oil product
prices. The data used were from 1
January  2002 to 31 December
2005, compiled from various issues
of the Malaysian palm oil weekly
report published by MPOB. The
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Figure 1. Prices of crude palm oil, crude palm kernel oil, RBD palm oil, RBD
palm olein and RBD palm stearin (1990-2006).
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Figure 2. Relationship between production of crude palm oil (CPO), stock of palm
oil (PO) and  price of crude palm oil (CPO).
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following prices were taken:
• crude palm oil (CPO);
• fresh fruit bunches (FFB);
• palm kernel (PK);
• crude palm kernel oil

(CPKO);
• RBD palm oil (RBDPO);
• RBD palm olein (RBDPOL);

and
• RBD palm stearin

(RBDPSN).

Quarterly data were also used
to identify the main causative
factors of volatility. The data span
from first quarter 1989 until first
quarter 2006. Data were compiled
from various issues of the
Malaysian Oil Palm Statistics by
MPOB and Oil World. The
following data were gathered:

• price of crude palm oil
(CPO);

• price of RBD palm olein
(RBDPOL);

• price of RBD stearin
(RBDPSN);

• price of soyabean oil (SBO);
• price of rapeseed oil (RSO);
• price of sunflower oil (SFO);
• stock of palm oil (STOPO);
• production of palm oil

(PDOPO);
• exports of palm oil

(EXPPO);
• export of soyabean oil

(EXPSBO);
• production of soyabean

(PDOSBO);
• stock of soyabean oil

(STOSBO);
• world production of oils and

fats (W-PDO); and
• world stock of oils and fats

(W-STO).

This study used various models
such as the autoregressive
conditional heteroskedasticity
(ARCH), Generalized ARCH
(GARCH), and Vector Error
Correction Model (VECM). The
ARCH and GARCH models were
used to examine the price volatility
in Malaysian palm oil product

chains. The VECM model was used
to examine price volatility spill
over in the Malaysian palm oil
product chains. This study also
applied the VECM approach to
examine the short-term and long-
term relationship as well as to
determine the price leader among
Malaysian palm oil products.

RESULTS AND DISCUSSIONS

The models were determined to be
best fits by ARCH(1) and
GARCH(1) in terms of price
volatility domestically and
internationally in selected palm oil
products and other oils and fats.
The empirical analysis will be
discussed in the following section.

Domestic Price Volatility of Palm
Oil Products in Malaysia:
Empirical Analysis

The estimates by the models are
presented in Table 1. The volatility
[as measured by sum (p+q)] was
statistically significant and gave
estimated values close to 1. The
volatility is greater with higher
(p+q). Based on the domestic daily
prices of selected palm oil
products, CPO prices are more
volatile than those of other palm
oil products with an estimate
volatility of 0.9884. This is
followed by volatility in the prices
of RBD PSN (0.9632), PO
(0.9628), PK (0.9170), FFB
(0.9130), POL (0.8936) and CPKO

(0.8547). Overall, the domestic
prices for the selected palm oil
products were quite volatile with
volatility values > 0.80.

Volatilities in Domestic and World
Palm Oil Product Prices and
Those of Other Oils: Empirical
Analysis

The volatilities for domestic and
world palm oil product prices and
those of prices of other oils were
estimated based on their monthly
prices data. The other oils included
were coconut, fish, tallow, linseed,
sunflower, corn, groundnut,
rapeseed, castor, cotton and
soyabean. The results are presented
in Table 2. The volatilities for
coconut, fish and tallow were
extremely high with degrees of
volatility > 1.

The result for world prices of
linseed, sunflower, corn,
groundnut, rapeseed, castor, world
prices of CPO, RBD PO, RBD POL
and RBD PSN were moderately
volatile as also the domestic prices
of CPO, PK, and CPKO. While the
domestic prices of RBD PO and
RBD PSN and world prices of
CPKO, cotton and soyabean had
low volatility estimated values of
0.7923, 0.7608, 0.7434, 0.7330
and 0.5175, respectively.

These results showed that the
domestic and world prices of
selected palm oil products had
moderate volatilities. It is expected
that in the short-term there is

TABLE 1. ESTIMATE OF VOLATILITY FOR THE DOMESTIC PRICES
OF SELECTED PALM OIL PRODUCT PRICES (daily prices)

Variable ARCH(p) GARCH(q) (p + q)

CPO 0.0413 0.9471 0.9884

RBD PSN 0.1208 0.8424 0.9632

RBD PO 0.0651 0.8977 0.9628

PK 0.0938 0.8232 0.9170

FFB 0.1168 0.7962 0.9130

RBD POL 0.1425 0.7511 0.8936

CPKO 0.1286 0.7261 0.8547
Note: All coefficients are statistically significant at the 99% level.
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volatility spill over between the
domestic and world prices of palm
oil products. It is also expected that
there is volatility spill over from the
prices of other oils in the world
market to the domestic prices of
palm oil products.

Price Volatility Spill Over:
Empirical Analysis

The price volatility spill over
can provide information for
unidirectional and bidirectional
volatility spill over between the
variables used in the study.
Unidirectional volatility spill over
can be defined as shock occurring
in the price of an oil spilling over
and causing volatility to the price
of another. Bidirectional volatility
spill over means a shock occurring
to the prices of two oils inter-
transmitting volatility to each
other. The VECM was used to
assess the persistence of volatility
spill over between the domestic
and world prices of palm oil
products as well as between the
prices of other oils. This is
explained in the following section.

Price Volatility Spill Over of
Domestic Palm Oil Product Prices:
Empirical Analysis

Table 3 shows the results from
the VECM analysis for the
domestic prices of palm oil
products. The price volatility of
CPO had unidirectional volatility,
spilling over to all the prices of the
other selected palm oil products
(PK, FFB, RBD PO, RBD PSN, RBD
POL and CPKO) in the short run.
The price volatility of palm kernel
also had unidirectional spill over
with the prices of CPO, CPKO,
FFB, and RBD PSN and the price
volatility of FFB with the prices of
CPO and RBD POL. The price
volatility of RBD PO had
unidirectional spill over with the
prices of CPO, FFB and RBD POL.
Lastly, the price volatilities of
CPKO, RBD POL and RBD PSN

had unidirectional spill over with
the prices of PK, CPO and CPKO,
respectively.

Table 3 also shows that domestic
price volatility of CPO had
bidirectional volatility spill over

with the domestic prices of FFB,
PK, RBD PO and RBD POL in the
short-term and long-term period.
Meanwhile, domestic price
volatility of palm kernel had
bidirectional volatility spill over

TABLE 3. RESULTS OF VECM ANALYSIS FOR THE DOMESTIC
PRICES OF SELECTED PALM OIL PRODUCTS

Oil/fat Unidirectional Bidirectional
volatility spill over volatility spill over

D-CPO FFB, D-PK, D-CPKO, FFB, D-PK, D-RBD
D-RBD PO, D-RBD POL, PO, D-RBD POL,

D-RBD PSN

D-PK D-CPO, D-CPKO, FFB, D-CPO, D-CPKO,

D-RBD PSN D-RBD PSN

FFB D-CPO, D-RBD POL D-CPO

D-RBD PO D-CPO, FFB, D-RBD POL D-CPO

D-CPKO D-PK D-PK

D-RBD POL D-CPO D-CPO

D-RBD PSN D-CPKO -

TABLE 2. ESTIMATE VOLATILITIES FOR DOMESTIC AND WORLD
PRICES OF SELECTED PALM OIL PRODUCTS AND FOR WORLD

PRICES OF OTHER OILS AND FATS

Oil/fat ARCH(p) GARCH(q) (p + q)

W-CNO 0.0853 1.0378 1.1231

W-FSH 0.7199 0.3537 1.0736

W-TLW 0.2359 0.7970 1.0329

W-LIN 0.1812 0.8168 0.9880

W-SFO 0.0108 0.9617 0.9725

W-CORN 0.0869 0.8583 0.9452

W-RBD PO 0.1180 0.8012 0.9192

W-RBD POL 0.0875 0.8289 0.9164

W-GNO 0.2339 0.6813 0.9152

W-CPO 0.2121 0.7014 0.9135

W-RSO 0.1555 0.7477 0.9032
D-CPO 0.1586 0.7347 0.8933

W-CSR 0.2092 0.6808 0.8900

D-PK 0.1929 0.6917 0.8846

D-RBD POL 0.1131 0.7651 0.8782

W-RBD PSN 0.2936 0.5438 0.8374

D-CPKO 0.1138 0.7089 0.8227

D-RBD PO 0.1810 0.6113 0.7923

D-RBD PSN 0.0162 0.7446 0.7608

W-CPKO 0.1588 0.5846 0.7434

W-CTN 0.6034 0.1296 0.7330

W-SBO 0.2895 0.2280 0.5175
Note: All coefficients are statistically significant at the  99%  level; W = World and D = domestic.
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the domestic price of CPO and
world price of SBO. Lastly, the
world price volatility of SBO had
unidirectional spill over with the
domestic prices of CPO, RBD PO,
RBD POL and world prices of CPO
and RBD PO.

The results indicated that the
domestic price volatility of CPO
had bidirectional spill over with the
world prices of CPO, RBD POL,
SBO and domestic price of RBD
PO. Meanwhile, the world price
volatility of RBD PO had
bidirectional volatility spill over
with the domestic price RBD POL
while the world price volatility of
SBO had bidirectional volatility
spill over with domestic world
CPO prices. The result also
indicated that CPO has become a
price leader to the selected palm
oil products used in this study as
well as to RSO and SBO oils on the
world market.

Major Causative Factors of
Volatility in the Prices of Selected
Palm Oil Products

The simultaneous equations in
the VECM were used to determine

the major causative of volatility in
the domestic palm oil product
prices. Several factors were found
to be important, as summarized in
Table 5. The factors that influence
volatility in the prices of CPO, RBD
PO and RBD POL are world prices
of CPO, domestic production of
CPO, domestic stock level of palm
oil, domestic stock level of CPO,
export volume of domestic palm
oil, export volume of domestic
CPO and world price of soyabean
oil.

All the coefficients of the
dependent variables in Table 5 are
> 1, indicating their very elastic
effects in influencing the volatility
of their respective prices. Domestic
production and the stocks of palm
oil and CPO had negative
relationships with the prices of
CPO, RBD PO and RBD POL. With
other variables having positive
effects, changes in all these
variables will affect the price
volatility as well as spill over
volatility in either negative or
positive directions. For example,
when domestic stocks increase the
domestic prices of palm oil
products will decline.

with the domestic prices of CPO,
CPKO and RBD PSN, and the
domestic price volatility of CPKO
with the domestic price of PK.
Lastly, the domestic price
volatilities of FFB, RBD PO and
RBD POL had bidirectional
volatility spill over with the
domestic price of CPO.

A criterion for being the price
leader among several products is
that the price of the ‘leader’ must
be independent and not influenced
by the prices of the other products.
Another criterion is that the price
of the leader is able to influence the
prices of other similar products in
both the short- and long-terms.
From the analysis, it is obvious that
CPO is the price leader among the
other selected palm oil products in
the local market.

Price Volatility Spill Over
Between the Domestic and World
Prices of Selected Palm Oil
Products and Prices of Other
Selected Vegetable Oils: Empirical
Analysis

Table 4 shows the results from
the VECM analysis on the domestic
and world of selected palm oil
products prices and the global
prices of other selected oils. The
domestic and world price volatility
of CPO had unidirectional spill
over with all the domestic and
world prices of the other selected
palm oil products as well as with
the global prices of the other
selected vegetable oils in the short
run. Meanwhile, the domestic price
volatility of RBD PO had
unidirectional spill over with the
domestic prices of CPO, RBD POL
and world price of RBD POL.

On the other hand, the
domestic price volatility of RBD
POL had unidirectional spill over
with the world prices of RBD PO,
RBD POL, RSO and the world price
volatility of RBD PO with the
domestic price of RBD PO. The
world price volatility of RBD POL
had unidirectional spill over with

TABLE 4. RESULT OF VECM ANALYSIS FOR THE DOMESTIC
AND WORLD PRICES OF SELECTED PALM OIL PRODUCTS

AND OTHER OILS

Oil/fat Unidirectional Bidirectional
volatility spill over volatility spill over

D-CPO D-RBD PO, D-RBD POL, W-CPO, D-RBD PO,
W-CPO, W-RBD PO, W-RBD W-RBD POL, W-SBO

POL, W-RSO, W-SBO

D-RBD PO D-CPO, D-RBD POL, -
W-RBD POL,

D-RBD POL W-RBD PO, W-RBD POL, W-RBD PO
W-RSO

W-CPO D-CPO, D-RBD PO, D-RBD D-CPO, W-SBO
POL, W-RBD PO, W-RBD

 POL, W-RSO, W-SBO

W-RBD PO D-RBD PO D-RBD POL

W-RBD POL D-CPO, W-SBO D-CPO

W-SBO D-CPO, W-CPO, D-RBD PO, D-CPO, W-CPO
D-RBD POL, W-RBD PO

W-RSO - -
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TABLE 5. MAJOR CAUSATIVE FACTORS OF VOLATILITY IN THE
DOMESTIC PRICES OF SELECTED PALM OIL PRODUCTS

Independent
Dependent variable

variable (Equation: 1) (Equation: 2) (Equation: 3)
D-CPO D-RBD POL D-RBD PO

W-CPO 2.046996*** 2.959559*** 2.841064***
(11.3008) (8.93592) (9.49989)

W-SBO 1.059862*** 1.791874*** 1.646479***
(6.49693) (5.92301) (5.90487)

D-EXPTPO 4.457222***       7.644011*** 7.316689***
(6.81006) (6.43864) (6.71642)

D-PDOCPO -5.319749*** -8.559797*** -8.133828***
(-7.62849) (-6.10292) (-6.37581)

D-STOPO -2.559341***     -1.315698*** -1.246942***
(-8.44315) (-4.91882) (-5.22550)

D-EXPCPO 1.106083 - -
(2.35435)**

D-STOCPO -1.320784 - -
(-6.16969)***

Note: *** and ** indicates the levels of significance at 99%, and 95% respectively; numbers of
in parenthesis are t-statistics and all other numbers are coefficients.

Figure 3. Relationships between Malaysia export of palm oil (PO), stock of palm
oil (PO) and domestic price of crude palm oil (CPO).
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The relationship between
export of Malaysian palm oil and
the domestic price of CPO is
positive. Thus, the CPO price will
rise with increasing export and vice
versa. Figure 3 shows that an
increase in the export palm oil from
10.62 million tonnes in 2001 to
12.58 million tonnes in 2004
resulted in an increase in the
domestic CPO price from RM 894/

t to RM 1610/t.
Generally, the analysis on price

spill over showed bidirectional
price volatility spill over between
the world prices of CPO and
soyabean oil (SBO) to the domestic
CPO price. As shown in Figure 4,
the world CPO, SBO and domestic
CPO prices move more or less in
tandem. Thus, they show positive
relationships with each other. This

empirical finding suggests, that
there is a positive relationship
between the world CPO and SBO
prices and domestic CPO price.

POLICY IMPLICATIONS

With the price volatility spill over
and the major causative factors
identified, the variables can be used
as elements to forecast the
domestic and world prices of the
selected palm oil products. This
forecast value is useful to the
industry when two criteria are used
as guides to detect accuracy of
price forecast. The first criterion is
the correct direction of the forecast
values. This is to ensure an
accurate future policy implication
and benefit the palm oil traders
who are involved in futures
trading. The second is that the
forecast error should be less than
5%. This is to ensure that the
industry can use this forecast figure
safely to guide future businesses.

Forecast Prices of Selected
Domestic Palm Oil Products

Based on the results of price
volatility spill over and the
causative factors, a model was
developed to forecast the domestic
prices of selected palm oil product.
The result from the volatility spill
over analysis shows that CPO is the
price leader among the other
selected domestic palm oil
products. Therefore, its price was
used as an independent variable in
the model to forecast the domestic
RBD POL price. The other
independent variables used were
the world price of CPO, domestic
production of CPO, domestic stock
of palm oil, export of domestic
palm oil and world price of SBO,
because they significantly
influenced domestic CPO and RBD
POL prices as observed earlier.
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Figure 4. Relationship between world price of crude palm oil (CPO) and soyabean
oil (SBO) with domestic price of crude palm oil (CPO).
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TABLE 6. PERFORMANCE OF QUARTERLY FORECAST PRICES FOR SELECTED DOMESTIC
PALM OIL PRODUCTS

Year Forecast value Real value Forecast error Forecast error (%) Direction

Price of CPO

1st Qtr 2005 1 376.92 1 375 1.92 0.14 Right

2nd Qtr 2005 1 400.15 1 417 -16.85  -1.18 Right

3rd Qtr 2005 1 357.00 1 383 -26.00 -1.87 Right

4th Qtr 2005 1 415.71 1 423 -7.29 -0.51 Right

1st Qtr 2006 1 427.06 1 429 -1.94 -0.13 Right

2nd Qtr 2006 1 414.30 1 410 4.30 0.30 Right

3rd Qtr 2006 1 535.00 1 526 9.00  0.58 Right

4th Qtr 2006 1 710.00 1 683 27.00   1.60 Right

1st Qtr 2007 1 920.40 - - - -

2nd Qtr 2007 2 219.80 - - - -

3rd Qtr 2007 2 176.65 - - - -

4th Qtr 2007 2 312.25 - - - -

Price of RBD POL

1st Qtr 2005 1 498.86 1 477 21.86 1.48 Right

2nd Qtr 2005 1 541.89 1 517 24.89 1.64 Right

3rd Qtr 2005 1 515.49 1 503 12.49 0.83 Right

4th Qtr 2005 1 450.77 1 423 27.77 1.95 Right

1st Qtr 2006 1 505.68 1 535 13.68  0.91 Right

2nd Qtr 2006 1 521.43 1 551 -29.57 -1.91 Right

3rd Qtr 2006 1 695.50 1 690  5.50 0.33 Right

4th Qtr 2006 1 890.00 1 866 24.00  1.29 Right

1st Qtr 2007 2 040.90 - - - -

2nd Qtr 2007 2 349.10 - - - -

3rd Qtr 2007 2 301.50 - - - -

4th Qtr 2007 2 447.20 - - - -

Table 6 shows the forecast prices
for domestic CPO and RBD POL
from first-quarter 2005 to fourth
quarter 2007. The forecast errors
for CPO and RBD POL are < 2%.
The directions of the forecasts are
all correct. The performance of the
forecast prices for CPO and RBD
POL was good with errors of < 3%
and all directions (negative and
positive signs) for the prices are
correct. This indicates that all the
information from this study (both
domestic and world price volatility
spill over and major causative
factors of volatility in the domestic
prices of palm oil products) is
useful for generating good forecasts
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for the domestic prices of CPO and
RBD POL.

CONCLUSION

The domestic prices of palm oil
products are the key arbiters of
performance for the Malaysian
palm oil industry. The efficiency of
the domestic palm oil price
depends on whether its volatility
and price volatility spill over to the
domestic prices of other palm oil
products prices are expectedly to

be high or low and whether the
effects are expected to be in the
short-term or long-term. The
empirical findings are that price
volatility is moderate and that the
effect is large. Thus, the domestic
prices of palm oil products are still
efficient.

However, to further strengthen
the palm oil industry, volatility in
the domestic price of CPO should
be minimized. This study shows
that CPO is the leader among the
selected palm oil products in the

domestic market. Therefore, the
CPO price should be stabilized. It
is believed that, if an the alliance
can be formed by Indonesia and
Malaysia, they can boost their
bargaining power in setting the
CPO price by controlling
production so as to reduce
volatility in the prices of all palm
oil products. With this situation
the palm oil industry will be more
profitable and be able to contribute
more to the country.
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