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INTRODUCTION

In a free market economy, market 
price is  determined by the 
interaction between supply and 
demand curves for a product. In 
the case of the palm oil industry, 
the crude palm oil (CPO) price 
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ABSTRACT

Both the La Niña and El Niño events are deemed as being strong market 
sentiments issues that supported crude palm oil (CPO) prices in an 
upward trend. An analysis carried out was shown that both events have 
a positive relationship with CPO price movements in the market. This 
study also reveals that the effect of the La Niña event on CPO prices is 
greater than that of the El Niño event. Production will normally decline 
as heavy rainfall usually brings floods that could disrupt harvesting 
and the collection of fruits in low lying oil palm areas. Palm oil stock 
levels could also decline due to lower supply availability. In contrast, 
the effect of the El Niño event is seen on a long-term basis. Hot weather 
conditions during El Niño could result in less rainfall and have a 
stress effect on oil palm. This could bring down the yield of fresh fruit 
bunch (FFB) production in the future. The study revealed that past El 
Niño events (at lagged 8 to 22 months) can also affect current CPO 
production. With the incorporation of these two phenomena into the 
model (La Niña and El Niño events) developed for this study, it was 
found that the CPO price can be forecast more accurately. By using the 
model, the direct and indirect impact of La Niña and El Niño events on 
CPO prices can be determined. The results also showed that when La 
Niña and El Niño events occur, CPO production in a year will decline 
by 3.37%, palm oil stock level will decline by 2.5%, while the CPO 
price is likely to be higher by 10.2% as compared to a situation when 
the phenomenon did not occur.    

movement relies on many factors 
that vary according to time. 
Normally, it is determined by 
market forces, i.e. both supply 
and demand factors. On the 
supply perspective, it is directly 
influenced by palm oil supply 
components, which comprise CPO 
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production, palm oil (PO) stock 
and PO import. However, on the 
demand perspective, strong oil 
palm export products will lead to 
an increase in the market price of 
CPO. Between these two supply 
and demand factors, if the growth 
of PO supply is much faster than 
that of its demand, the CPO price 
will be negatively affected.

Traditionally, it has been shown 
that the price of substitute products 
for PO, such as soyabean and 
rapeseed oils can be an influencing 
factor for CPO price in the market. 
However, in the latest price 
development scenario, it is of 
utmost importance to include the 
price of Brent crude oil to be an 
additional influencing factor. Other 
significant factors for example 
include market sentiments. Some of 
the examples of market sentiments 
are the occurrence of extreme 
weather phenomenon including La 
Niña and El Niño events, political 
crises, and the introduction of new 
policies. 

The occurrence of extreme 
weather conditions will affect the 
supply from producing countries 
and thus, can lead to an increase 
in prices. Political crises could 
contribute to an economic crisis, 
which will then put pressure on 
CPO prices to decline due to 
low PO demand. New policies 
introduced by importing countries 
that are unfavourable to PO will 
result in less demand and will lead 
to a decline in CPO prices. All 
these market sentiment variables 
are not quantifiable. Nevertheless, 
they can be represented by dummy 
variables and be included in a 
forecasting model to examine their 
impact on CPO price.

El Niño happens during the 
south-west monsoon season 
and it usually refers to sustained 
differences in the Pacific Ocean 
surface temperatures  when 
compared to the average value 
(Wikipedia) .  The accepted 
definition is a warming or cooling 

of at least 0.5°C (0.9°F) averaged 
over the east-central tropical 
Pacific Ocean. When this happens 
for less than five months, it is 
classified as El Niño. In Spanish, 
El Niño means ‘the little boy’. 
However, if it continues for seven 
to nine months, it is classified as La 
Niña. La Niña which is also Spanish, 
means ‘the Little Girl’. According 
to the Malaysian Meteorological 
Department (2010), La Niña is 
caused by the cooling of the Pacific 
Ocean which causes higher rainfall 
than during normal weather 
condition. 

Malaysian CPO production 
is also influenced by weather 
conditions. According to the study 
entitled The Economic Impact of La 
Niña on Oil Palm Production (Ayat, 
2012), La Niña had caused flooding 
in some oil palm planted areas. The 
study found that in 2010/2011,   
402 oil palm estates with an area 
of 428 912 ha were affected by 
flooding. The floods disrupted 
harvesting and collecting activities 
and caused the fresh fruit bunch 
(FFB) to overripe or become rotten 
on the trees. The potential losses 
of FFB in oil palm (OP) estates 
during La Niña in 2010 amounted 
to 239 181 t or RM 180.9 million 
while in 2011 it was 224 776 t or 
RM 194.7 million. 

Ta b l e  1  s h o w s  y e a r s  o f 
occurrences of the La Niña and 
El Niño phenomenon and their 
relationship with FFB received 
by the palm oil mills. According 
to the Malaysian Meteorology 
Department, the two strongest 
El Niño events occurred in 1982-
1983 and 1997-1998. It was 
observed that the frequency of 
the occurrence of La Niña is much 
less as compared to the El Niño 
event. There is a possibility that 
FFB received by palm oil mills 
would decline during the La Niña 
years because FFB production 
would be negatively affected due 
to the disruption of harvesting and 
collecting activities. For example, 

FFB received by the mills declined 
by 7.9% in the 1998 La Niña year. 
However, during El Niño, oil palm 
would be stressed out due to 
the hot weather conditions and 
less rainfall and this will lead 
to low yield of FFB production 
in the future. More declines in 
supply will be observed if both the 
phenomena occur as in 1998 when 
FFB received by mills had declined 
by 7.99% as compared to 1997. In 
2009 and 2010, the decline in FFB 
received by mills were 2.20% and 
3.08% respectively.       

Figure 1 shows the monthly 
seasonal trend for CPO production 
from 2009 to 2012. Low of season 
CPO production usually lasts 
from November until February; 
the moderate season is usually 
from March until August and 
the peak season is either in 
September or October every year. 
CPO production starts to decline 
between November and February 
the following year, mainly due to 
the effect of monsoon rains. 

As a result of the high volatility 
in CPO prices, forecasting can be 
a very challenging task. Therefore, 
in order to ensure the accuracy 
of forecasting CPO price, it is 
deemed important to include all 
of its possible significant factors 
(directly or indirectly) in a model. 
As mentioned earlier, the supply 
of PO is one of them and consists 
of CPO production, PO stock and 
PO import. Common influencing 
factors for CPO production are 
areas, yields, replanting and OER. 
However, due to global climate 
change, it is important to include 
the weather phenomenon in 
determining the production of 
CPO. 

The weather phenomenon 
includes La Niña and El Niño. 
The former means heavy rain, 
while the latter  means dry 
season that occurs every 4 to 
12 years. Drought can affect the 
reproductive growth of oil palm 
and its developmental component, 
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and the frequency of appearance 
of female inflorescences. This will 
contribute to the reduction in the 
number of bunches formed, which 
is estimated at lag 29 months 
before harvest (Legros et al.,  2009). 
According to Mohd Haniff et al. 
(2010), the most critical effect of 
moisture stress for oil palm occurs 
at 24 months, 18 months, and five 
months following the drought. 

Therefore, when the La Niña 
and El Niño phenomenon occur, 
supply of PO will be affected 
negatively and consequently, 
causes CPO price to be on an 
upward trend (based on economic 
theory). However, there was no 
comprehensive econometric study 
that was carried out in the past to 
examine or to prove that La Niña 
and El Niño phenomenon could 

TABLE 1. THE RELATIONSHIP BETWEEN La Niña AND El Niño YEARS WITH 
FRESH FRUIT BUNCH (FFB) RECEIVED BY MILLS

Year La Niña
event

El Niño
event

FFB received by 
Mills 

(million tonnes)
% Change

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

No
No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No

No
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No

30.83
31.45
33.22
39.54
38.61
42.07
44.76
47.68
43.87
56.59
57.48
61.54
59.79
67.60
69.77
74.27
79.66
79.01
88.53
86.58
83.91
93.81
93.27

-
2.01
5.63
19.02
-2.35
8.96
6.39
6.52
-7.99
28.99
1.57
7.06
-2.84
13.06
3.21
6.45
7.26
-0.82
12.05
-2.20
-3.08
11.80
-0.58

    
                         Source: Malaysian Meteorology Department (2012); MPOB (2012).

have a positive effect on CPO 
prices. 

In a study conducted by Mohd 
Haniff et al. (2010), entitled Impact 
of El Niño Occurrence on Oil Palm 
Yield in Malaysia, it was found 
that OP yield potential is reduced 
when palms are exposed to stress 
conditions. Low moisture is the 
most common stress condition 
that OP experience. The most 
critical moisture stress periods for 
OP are 24 months, 18 months, 
and five months prior to the 
maturation of the fruit bunches. 
Sex determination of the flowers 
occurs during 24 months before 
fruit ripening. According to the 
study, if palms are subjected 
to water stress at this critical 
time, a higher proportion of the 
inflorescences become male, and 

do not develop into fruit bunches 
takes place 18 months before fruit 
maturity. If OP are subjected to 
stress at this critical time, fewer 
female inflorescence develop 
resulting in a smaller number of 
fruit bunches that are produced. 
Pollination occurs five months 
before fruit maturity.   

The objective of Ubilava and 
Holt (2009)’s study entitled 
Nonlinearities in the World Vegetable 
Oil Price System: El Niño Effects was 
to estimate the effect of El Niño 
Southern Oscillation (ENSO) 
over time on market dynamics for 
eight major vegetable oil prices. 
They found that most vegetable 
oil prices and an ENSO shock 
have a permanent effect and prices 
advance to a new equilibrium 
level. A positive ENSO shock 
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of his study was to examine the 
historical effects of the El Niño on 
world prices and economic activity. 
This study based on quarterly 
data covered the period from first 
quarter of 1963 to fourth quarter of 
1998. It also used VAR and Impulse 
Response Functions (IRF) for the 
analysis. The variables included 
in the model were SOI, CPI 
inflation rate, average GDP growth 
rate and real commodity prices 
(foods, beverages, agricultural raw 
materials, metals and rubbers). 
His study found that El Niño is 
economically important and has 
statistically significant effects on 
world real commodity prices which 
account for about 10% to 20% of 
movements.   

Mad Nasir Shamsudin and 
Fatimah Mohd Arshad (1999), 
used econometric and ARIMA 
models to forecast the price of 
palm oil. Their model states that 
the price of palm oil depends on 
the stock of palm oil, consumption 
of palm oil, and price of palm oil at 
lagged 1 and 2. According to their 
study, the price of PO has a positive 
relationship with consumption 
and a one-period lagged price and 
has a negative relationship with 
stock and a two-period lagged 
price. There exists an inverse 
relationship between CPO prices 
and stock levels, i.e prices tend to 
peak during low levels of stocks 

and vice versa. 
According to Fatimah Mohd 

Arshad and Zainal Abidin Mohamad 
(1994), the price of CPO depends 
on the ending stock of PO, total 
consumption of PO, price of CPO 
lagged 1 and a dummy variable of 
price fluctuation over the period 
to capture the seasonality factor. 
The model postulates that CPO 
prices are significantly related to 
the three variables considered, i.e 
stock levels, total consumption 
and lagged price. In particular, 
the model shows that price is 
highly sensitive to changes in 
stock level. According to them, 
unlike univariate forecasting, 
their econometric model took 
into account other major macro-
economic variables into its system. 
It renders the method as more 
realistic, as it is able to capture the 
dynamics of the structural changes 
in the market.

OBJECTIVES

The objectives of this article are 
to examine the impact of La Niña 
and El Niño events on CPO prices 
and to develop a forecasting model 
for CPO prices, which include 
elements of La Niña and El Niño 
events.  

METHODOLOGY

This study utilised multiple 
regression analysis. The data used 
spanned monthly from January 
1990 to December 2012 (276 
observations). The multiple 
regression models for CPO price 
were developed by including all 
factors that could influence CPO 
prices in the market as well as 
dummy weather variables for 
La Niña and El Niño events. Two 
dummy weather variables namely 
DL for La Niña and DE for El Niño 
had been used. If conditions are 
present then La Niña and El Niño, 
the values of DL and DE are 1, 
however, if none, then the values 
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Source: MPOB (2012). 

Figure 1. Seasonal trend in crude palm oil (CPO)  production.
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results in increased prices, and the 
opposite is true for the negative 
ENSO shock. The magnitude of 
the price change is largest for the 
coconut oil and palm kernel oil, 
and is the smallest for ground 
nut oil. Furthermore, it takes 
approximately two years for prices 
to stabilise at a new equilibrium 
level after the shock.

The objective of another study 
conducted by Ubilava (2011) 
entitled El Niño, La Niña and 
World Coffee Price Dynamics was to 
assess the dynamics of coffee prices 
in response to weather shocks 
related to the El Niño and La Niña 
events. His study used monthly 
data spanning from March 1989 
to December 2010. This study 
used econometric techniques 
based on vector autoregression 
(VAR), vector error correction 
model (VECM) and impulse 
response functions (IRF). The 
variables included in the model 
were coffee prices, production, El 
Niño Southern Oscillation Index 
(SOI), sea surface temperature, 
dummy variable, and export of 
coffee.  The results of his study 
showed that, both La Niña and 
El Niño have short-term positive 
impact on coffee price.  

Brunner (2000) conducted a 
study entitled ‘El Niño and World 
Primary Commodity Prices: Warm 
Water or Hot Air?’. The objective 
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for DL and DE are 0 respectively. 
Based on the multiple regression 
technique, the model for CPO 
prices can be developed as follows:

General CPO price model;
Equation (1):
CPO

t
 =  a

0
 + a

1
DL

t
 + a

2
DE

t
 – a

3
PDO

t
 – 

a
4
STO

t
 + a

5
EXPO

t
 + a

6
SBO

t-1
 + 

a
7
CO

t
 +  a

8
CPO

t-1

      
where:
CPO 	 =	price of CPO (RM/t) 
DL   	 =	dummy La Niña (1 = if La 

Niña month and 0 = no 
La Niña month) 

DE 	 =	dummy El Niño (1 = if El 
Niño month and 0 = no El 
Niño month) 

PDO 	 =	production of CPO (t)
STO 	 =	stock of PO (t)
EXPO	=	export of PO (t)
SBO 	 =	price of SBO (USD/t)
CO 	 =	price of Brent crude oil 	

(USD barrel)	
 

To forecast CPO prices in 2013, 
each independent variable in the 
CPO price models needs to be 
forecasted. Therefore, the model 
for each independent variable, 
i.e. CPO production, PO stock, 
soyabean oil (SBO) price and Brent 
crude oil price, will be developed. 

The CPO production model 
has been developed based on the 
multiple regression technique. 
Equation (2) shows that CPO 
production depends on dummy 
weather for La Niña and El Niño 
events, OER and CPO production 
at lagged 1. The impact of El Niño 
on FFB production can be seen in 
24 months (Mohd Haniff, 2010) 
therefore, the lagged effect for 
dummy El Niño (DE

t-i
) will be 

tested from lag 1 to 24 month. A 
negative relationship is expected 
between CPO production with the 
dummy weather variables for the 
La Niña and El Niño events and the 
general model is as follows: 

Equation (2):
PDO

t
 =  b

1
 – b

2
DL

t
 – b

3
DE

t-i 
+ b

4
OER

t
 

+ b
5
PDO

t-1      

PO stock depends mainly on the movement in CPO production and 
PO export. Therefore, to forecast PO stock level (STO) in 2013, the 
multiple regression model was developed as follows:

Equation (3):
STO

t
 = c

1
 + c

2
PDO

t
 + c

3
STO

t-1
 –  c

4
EXPO

t-1
  

Equation (3) states that PO stock depends on CPO production, PO 
stock at lagged 1 and PO export at lagged 1. Meanwhile, the multiple 
regression technique was also used to develop PO export products model. 
Equation (4) stated that PO export products depends on CPO production, 
PO stock, SBO price, PO export at lagged 1, CPO price at lagged 1 and 
linear trend as follows:

Equation (4):
EXPO

t
 =d

1
+d

2
PDO

t
 + d

3
STO

t
 + d

4 
SBO

t
 + d

5 
EXPO

t-1
 - d

6 
CPO

t-1
 + d

7  
TREND 

Unlike CPO production, PO stock and PO export models, the SBO 
price model has been developed based on ARIMA technique due to the 
monthly data constraint on soyabean. Based on the Box-Jenkins technique 
AR(1) model can be represented as follows:

Equation (5):
SBO

t
 = e

1
 + e

2
AR

1
  

The Brent crude oil price (BCO) model was developed based on 
ARIMA technique. The BCO model in AR(1) notation can be represented 
as follows:

Equation (6):
BCO

t
 = f

1
 + f

2
AR

1
  

For the purpose of econometric analysis, the hypothesis to be 
examined in this study is a null hypothesis: price of CPO does not increase 
during La Niña or El Niño events and alternative hypothesis: price of CPO 
increases during La Niña or El Niño events. 

RESULTS AND DISCUSSION

Based on the results of the regression analysis (t-statistics and F-statistics), 
it shows that CPO price significantly depends on all of these independent 
variables as follows:  

Equation (7):
CPO

t
 =    4.1709   +  0.0249DL

t
  +  0.0166DE

t
  -  0.1050PDO

t
  -   0.2611STO

t
 

           (6.3785)***    (1.8112)*       (1.7383)*     (-2.1835)**     (-6.1632)***         
           +0.0868EXPO

t-1
 +  0.4627SBO

t
  +  0.0377CO

t
  +  0.5483CPO

t-1

               (1.9921)**         (7.7327)***      (1.6551)*      (11.0752)***

Note: 	***, ** and * indicates t-statistics are significant at 1%, 5% and 10% 	
	 respectively 
	 R2 = 0.9802;  F-stat = 979 (significant at 1%) 	     

The analysis shows that the price of soyabean oil and CPO at lagged 
1 is an important factor in influencing the CPO price movement. This 
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is because when CPO price at lagged 1 and SBO price increase by 1%, 
the CPO price is expected to increase by 0.55% and 0.46% respectively. 
On the other hand, if PO stock and PO export products increase by 1%, 
then the CPO price is expected to decrease by 0.26% and increase 0.09% 
respectively. Besides that, the CPO price is expected to increase by 0.04% 
if the CO price increases by 1%. Dummy variables for the La Niña and 
El Niño events indicate that they have a positive relationship with CPO 
prices. This means that, if there are the La Niña and El Niño events, the 
CPO price is expected to increase by 0.03% and 0.02% respectively. 

As a result of the existence of dummy variables for the La Niña and 
El Niño events in the CPO price model, four possible equations can be 
produced. In the absence of the La Niña and El Niño events, values for 
both dummy variables are zero. Therefore, coefficients for both dummy 
variables need to be multiplied by zero and the final equation is as follows:

Equation (8):
CPO

t
 =  	4.1709 - 0.1050PDO

t
 -  0.2611STO

t
  +0.0868EXPO

t-1
 +   0.4627SBO

t
 + 

0.0377CO
t
 + 0.5483CPO

t-1

When there is La Niña and without the El Niño events, the value for 
dummy variable for La Niña event is one and for El Niño event is zero and 
the final equation as follows:   

Equation (9):
CPO

t
 = 	4.1958 - 0.1050PDO

t
 -  0.2611STO

t
  +0.0868EXPO

t-1
 +   0.4627SBO

t
 + 

0.0377CO
t
 + 0.5483CPO

t-1

When there is no La Niña, but with the El Niño event, the value for 
dummy variables for La Niña event is zero  and for the El Niño event is 
one, the final equation is as follows:

 
Equation (10):
CPO

t
 = 4.1875 - 0.1050PDO

t
 - 0.2611STO

t
 + 0.0868EXPO

t-1
 + 0.4627SBO

t
 + 

0.0377CO
t
 + 0.5483CPO

t-1

Lastly, when there are La Niña 
and El Niño events, the values for 
both dummy variables for La Niña 
and El Niño events are 1. Therefore, 
coefficients for dummy variable of 
La Niña and El Niño events need 
to be multiplied by 1 in the final 
equation as follows: 

Equation (11):
CPO

t
 = 4.2124 - 0.1050PDO

t
 - 

0.2611STO
t
  +0.0868EXPO

t-1
 

+  0.4627SBO
t
 + 0.0377CO

t
 

+ 0.5483CPO
t-1

Figure 2 shows the performance 
of CPO price forecast [(based on 
Equations (8) to (11)] for each 
scenario in 2012 as compared to 
the actual CPO prices in 2012. 
The results showed that all CPO 
price forecasts followed the same 
direction with actual CPO price 
movement in 2012. Based on 
Equation (8) (if without La Niña 
and El Niño events) the average 
CPO price forecast  is at RM 2842/t 
in 2012 or a difference by 0.46% 
as compared to actual CPO price 
at RM 2855/t.  However, based 
on Equation (9) (with La Niña 
and without El Niño events) CPO 
price forecast is at RM 2914/t or 
a difference by about 2.05% as 
compared to the actual. Without 
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Figure 2. Crude palm oil (CPO) price movement: actual vs. forecast in 2012.
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La Niña and with El Niño events, 
the price forecast is RM 2890/t and 
with La Niña and El Niño events, it 
is at RM 2962/t. 

In 2012, there were no La 
Niña and El Niño events, therefore 
Equation (8) for CPO price model 
was used to forecast CPO prices 
in 2012, and this model produced 
a small forecast error of 0.46%. 
This gives an indication that, if all 
independent variables in the CPO 
price model can be forecast close to 
the actual, this model will be able 
to produce good forecast result.  
Therefore, to forecast CPO prices 
in 2013, each independent variable 
in the CPO price model needs to 
be forecasted. As a result of this, 
a model for each independent 
variable (CPO production, PO 
stock, PO export, SBO and Brent 
crude oil prices) in the CPO price 
model will be developed.

The CPO production model 
has been developed based on the 
multiple regression technique 
that includes dummy La Niña 
event, dummy El Niño event at 
lagged i, oil extraction rate (OER) 
and CPO production at lagged 1. 
The impact of La Niña event on 
CPO production is immediate, 
therefore, there is no need to add 
a lagged effect for dummy La Niña. 
However, the impact of El Niño 
event on CPO production is more 
on the medium- and long-term 
basis and thus their lag effects need 
to be tested. The criteria to choose 
the best lagged effect for the El 
Nino event in the CPO production 
model is based on the smallest 
estimation error produced by the 
model for periods of January to 
June 2013. 

Table 2 shows six possible 
lagged effects for dummy El Nino 
in the CPO production model. 
The analysis found that dummy 
variables for El Nino in the CPO 
production models are significant 
at lagged 8, 9, 10, 20, 21 and 22 
months. Besides that, all models 
indicate that there is a negative 

relationship between El Nino event on CPO production. This means that, 
whenever El Niño occurred in the past, CPO production in the current 
year will be affected negatively. 

Table 3 shows performance of the CPO production models for the 
period of January to December 2013. The result showed that the average 
errors for CPO production in 2013 produced by Model 1 to 6 are around 
0.46% to 3.31%. Based on the analysis, it was found that the smallest 
forecast error was produced by Model 1 with an average forecast error 
of 0.46%. Model 1 stated that CPO production depends on dummy La 
Niña, dummy El Niño at lagged 8, OER and CPO production lagged 1. 

Equation (12) shows the CPO production model based on Model 1 
as stated earlier. This model stated that CPO production is a function of 
dummy weather for La Niña (DL

t
), dummy weather for El Niño at lagged 

8 (DE
t-8

), oil extraction rate (OER
t
) and CPO production at lagged 1. 

Equation (12):
PDO

t
 =    -0.2507 - 0.0910DL

 t
  -   0.0206DE

 t-8
 +   0.9052OER

 t
  +   0.8286PDO

t-1

            (-0.3197)(-6.4084)***     (-1.7699)*     (2.4852)**      (17.9226)***   

Note; ***, ** and * indicate t-statistics are significance at 1%, 5% and 10% 
respectively.  R2 = 0.8599; 	F-stat = 237 (significant at 1%); DW = 2.1648

Based on this model, it shows that CPO production is very much 
influenced by the OER. The model shows that when OER increased by 
1%, CPO production is expected to increase by 0.91%. On the other 
hand, the La Niña and El Niño events indicate negative relationship with 
the CPO production as expected. The results show that when there are 
La Niña and El Niño events, CPO production is expected to decrease by 
0.09% and 0.02% respectively. 

Four possible equations for CPO production model can be determined 
as follows: 

Equation (13):
i) Without La Niña and El Niño events,
PDO

t
 = -0.2507 + 0.9052OER

 t
 + 0.8286PDO

t-1

Equation (14):
ii) With La Niña and without El Niño events
PDO

t
 = -0.3417 + 0.9052OER

 t
 + 0.8286PDO

t-1

Equation (15):
iii) Without  La Niña, but with El Niño event
PDO

t
 = -0.2713 + 1.1154OER

 t
 + 0.8130PDO

t-1

Equation (16):
iv) With La Niña and El Niño events
PDO

t
 = -0.3623 + 1.1154OER

 t
 + 0.8130PDO

t-1

Based on Equations (13) to (16), CPO production in 2013 can be 
forecast according to each scenario as shown in Table 4. In the absence of 
La Niña and El Niño events, CPO production is forecast at 19.30 million 
tonnes in 2013. However, with La Niña, but without El Niño events, CPO 
production is at 18.89 million tonnes (or a decrease of about 2.12% as 
compared to without La Niña and El Niño events). CPO production is 
forecast at 19.06 million tonnes without La Niña, but with El Niño events. 
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Lastly, CPO production is at 18.65 
million tonnes with La Niña and El 
Niño events (or a decline of about 
3.37% as compared to without La 
Niña and El Niño events).

The developed PO stock model 
states that PO stock depends 
on CPO production (PDO

t
), PO 

stock at lagged 1 (STO
t-1

) and 
PO export at lagged 1 (EXPO

t-1
). 

The result shows that when CPO 
production increases by 1%, PO 
stock is expected to increase by 
0.34%. Besides that, if PO stock at 
lagged 1 increase by 1%, PO stock 
in the current month is expected 
to increase by 0.83%. On the other 
hand, if PO exports at lagged 1 
increases by 1%, then PO stock 
is expected to decrease by 0.14% 
[Equation (17)]. 

Therefore, based on CPO 
production forecast in 2013, PO 
stock in 2013 can be forecast as 
shown in Table 5. The average PO 
stock forecast without La Niña 
and El Niño events is 2.07 million 
tonnes in 2013. However, with La 
Niña, but without El Niño event, 
it is at 2.03 million tonnes. The 
average PO stock forecast is at 2.06 
million tonnes when no La Niña 
occurred and with El Niño. Lastly, 
the average PO stock was forecast 
at 2.02 million tonnes when there 
are La Niña and El Niño events.

technique. Based on the analysis, 
it was found that the best model 
obtained for SBO price model is 
AR(1) as follows: 

Equation (19):
SBO

t
 =    7.4523    +   0.9952AR

1
 

           (3.3048)**     (98.0446)**     

Note: ** indicate t-statistics are 
significant at 1%; R2 = 0.9831;

Table 7 shows comparison 
between SBO price forecast based 
on AR(1) model versus actual SBO 
prices in 2013. The average SBO 
price in 2013 was at USD 1059/t as 
compared to forecast value at USD 
1065/t or different by 0.6%.   

The ARIMA technique has 
also been used to develop Brent 
crude oil (BCO) price model. The 
analysis found that the best model 
for BCO price based on AR(1) is 
as follows: 

Equation (20):
BCO

t
 =      4.2654     +    0.9689AR

1
  

               (11.3861)**    (64.1055)**     

Note: ** indicates t-statistics are 
significant at 1% ; R2 = 0.9614

Based on this model, monthly 
BCO prices in 2013 can be forecast 
as shown in Table 8. The average 
BCO price is forecast at USD 104/t 
in 2013 as compared to actual BSO 
prices at USD 109/t or different by 
4.6%. 

Table 9 shows CPO price forecast 
in 2013 based on the forecast 
figures for all their independent 
variables in the model as stated 
earlier. The average CPO price 
forecast without La Niña and El 
Niño events is RM 2345/t in 2013. 
Meanwhile, if there is La Niña, but 
without El Niño events, the CPO 
price is expected to be RM 2492/t 
(or an increase of about 6.3% 
as compared to without La Niña 
and El Niño events). CPO price is 

The Impact of La Niña and El Niño Events on Crude Palm Oil Prices: An Econometric Analysis

Equation (17):
STO

t
 =    -0.5008   +  0.3434PDO

t
 +  0.8338STO

t-1
   –  0.1403EXPO

t-1 

                     
(-1.5382)*    (8.2899)***     (27.2184)***       (-3.3179)***

Note: *** and * indicate t-statistics are significance at 1% and 10%.
R2 = 0.9348; 	 F-stat = 779 (significant at 1%) 

Equation (18):
EXPO

t
 = 7.2576  +  0.5645PDO

t
 –  0.1658STO

t
 + 0.2044SBO

t
 + 0.1130EXPO

t-1
     

         (6.9260)*** (10.8299)***   (-3.7405)***   (2.6968)***    (1.8157)*
          – 0.2725CPO

t-1
 + 0.0027TREND

t  
  

             (-4.1493)***      (6.0929)***       

Note: *** and * indicate t-statistics are significant at 1% and 10% respectively. 
R2 = 0.9041; F-stat = 251 (significant at 1%) 	

The  mul t ip le  regress ion 
technique for PO export model 
has been developed to forecast PO 
export products in 2013 [Equation 
(18)]. The result shows that CPO 
production, SBO price, PO export 
at lagged 1, and linear trend have 
positive relationships with PO 
export. When CPO production 
and SBO price increases by 1%, 
PO export is expected to increase 
by 0.57% and 0.20% respectively. 
PO export on the other hand has 
a negative relationship with PO 
stock, and CPO price at lagged 
one. When PO stock and CPO 
price at lagged 1 increases by 1%, 
PO export is expected to decline 
by 0.17% and 0.27% respectively.

Table 6  shows PO export 
products forecast in 2013 based 
on Equation (18). Total PO export 
products without La Niña and El 
Niño events are forecast at 19.79 
million tonnes in 2013. Meanwhile, 
with La Niña and without El Niño 
events, it is at 19.26 million tonnes. 
Besides that, the export of PO 
product is expected to amount to 
19.46 million tonnes when no La 
Niña occurred, but with El Nino. 
Lastly, PO export is expected to be 
18.94 million tonnes if there were 
La Niña and El Niño events.

The SBO price model has been 
developed based on the ARIMA 
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TABLE 3. PERFORMANCE OF THE CRUDE PALM OIL (CPO) PRODUCTION MODEL IN 
JANUARY TO DECEMBER 2013

Month Actual Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

January
1 602 493    1 566 538  1 575 340 1 583 326 1 565 866 1 559 273 1 551 589 

     (-2.24) (-1.69) (-1.20) (-2.29) (-2.70) (-3.18)

February
 1 296 824 1 387 305 1 400 783 1 410 015 1 389 899 1 378 076 1 361 188 

   (6.98) (8.02) (8.73) (7.18) (6.27) (4.96) 

March
1 325 101   1 419 719 1 431 171 1 437 329 1 417 625 1 400 208 1 382 750 

  (7.14) (8.00) (8.47) (6.98) (5.67) (4.35) 

April
1 366 544 1 467 084 1 477 097 1 484 718 1 458 425  1 437 708 1 424 340 

  (7.36) (8.09) (8.65) (6.72)   (5.21) (4.23) 

May
1 384 330 1 497 287 1 506 161 1 512 647 1 483 813 1 459 313 1 446 870 

  (8.16) (8.80) (9.27)  (7.19) (5.42) (4.52) 

June
1 416 826    1 563 697 1 572 015 1 586 230 1 540 854 1 516 104 1 514 115 

  (10.37) (10.95) (11.96)  (8.75) (7.01) (6.87) 

July
1 674 852  1 647 488 1 655 790 1 682 616  1 612 435 1 589 245 1 602 833 

    (-1.63) (-1.14) (0.46) (-3.73)    (-5.11) (-4.30)

August
1 735 284    1 726 291 1 735 006 1 774 332 1 678 890 1 657 254 1 685 973 

  (-0.52)    (-0.02) (2.25) (-3.25)  (-4.50) (-2.84)

September
1 912 175 1 795 990 1 805 449 1 856 041 1 736 864   1 716 437 1 758 607 

    (-6.08) (-5.58) (-2.94) (-9.17) (-10.24) (-8.03)

October
1 972 278   1 859 080 1 869 550 1 930 616 1 788 729 1 769 361  1 823 838 

  (-5.74) (-5.21) (-2.11) (-9.31)  (-10.29) (-7.53)

November
1 861 084   1 735 269 1 753 755 1 834 875 1 667 462 1 655 806 1 717 279 

  (-6.76) (-5.77) (-1.41) (-10.40) (-11.03) (-7.73)

December
1 667 003 1 638 240 1 662 060    1 758 232 1 573 409 1 567 780 1 634 380 

  (-1.73) (-0.30) (5.47)   (-5.61) (-5.95) (-1.96)

Total
19 214 794 19 303 988 19 444 177 19 850 980 18 914 271 18 706 564 18 903 762 

  (0.46) (1.19) (3.31) (-1.56)  (-2.64) (-1.62)

Note: Number in parenthesis is % different between forecast vs. actual values.

TABLE 2. CRUDE PALM OIL (CPO) PRODUCTION MODELS AT DIFFERENT LAGGED 
EFFECT FOR DUMMY El Niño

Models Equations R2 Durbin-Watson 
statistics

1 -0.2507 - 0.0910DL - 0.02062DE(-8) + 
0.9052OER + 0.8286PDOt-1

0.8599 2.1647

2 -0.3190 - 0.0865DL - 0.0258DE(-9) + 
0.9069OER + 0.8331PDOt-1

0.8606 2.2172

3 -0.8153 - 0.0756DL - 0.0472DE(-10) + 
1.0945OER + 0.8285PDOt-1

0.8661 2.1323

4 0.1486 - 0.0886DL - 0.0100DE(-20) + 
0.8038OER + 0.8215PDOt-1

0.8253 2.1490

5 -0.0437 - 0.0848DL - 0.0075DE(-21) + 
0.8873OER + 0.8171PDOt-1

0.8264 2.1756

6 -0.6671 - 0.0818DL - 0.0188DE(-22) + 
1.1154OER + 0.8130PDOt-1

0.8308 2.1891
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TABLE 5. PALM OIL STOCK FORECAST IN 2013 (t)

Month Without La Niña & 
El Niño events

With La Niña but 
without El Niño 

events

Without La Niña 
but with El Niño 

events

With La Niña & 
El Niño events

January      2 457 671      2 457 671     2 457 671       2 457 671 
February      2 231 315      2 231 315     2 231 315       2 231 315 
March      2 098 515      2 035 880     2 099 845       2 037 170 
April      2 019 547      1 924 056     2 022 771       1 927 128 
May      1 965 348      1 905 374     1 970 540       1 910 407 
June      1 946 843      1 903 390     1 940 142       1 896 838 
July      1 951 732      1 920 112     1 938 130       1 906 730 
August      1 979 076      1 957 095     1 959 959       1 938 191 
September      2 020 252      2 006 477     1 996 312       1 982 700 
October      2 070 944      2 000 739     2 042 672       1 973 425 
November      2 062 761      2 022 273     2 031 542       1 991 667 
December      2 020 735      1 994 348     1 987 690       1 961 735 
Total 2 068 728 2 029 894 2 056 549 2 017 915

TABLE 4. CRUDE PALM OIL (CPO) PRODUCTION FORECAST IN 2013 (t)

Month Without La Niña & El 
Niño events

With La Niña but 
without El Niño 

events

Without La Niña 
but with El Niño 

events

With La Niña & El 
Niño events

January
February
March
April 
May
June
July
August
September
October
November
December

1 566 538
1 387 305
1 419 719
1 467 084
1 497 287
1 563 697
1 647 488
1 726 291
1 795 990
1 859 080
1 735 269
1 638 240

1 566 538
1 387 305
1 296 200
1 339 444
1 497 287
1 563 697
1 647 488
1 726 291
1 795 990
1 697 336
1 735 269
1 638 240

1 566 538
1 387 305
1 419 719
1 467 084
1 497 287
1 531 787
1 613 868
1 691 063
1 759 339
1 821 142
1 699 858
1 604 808

1 566 538
1 387 305
1 296 200
1 339 444
1 497 287
1 531 787
1 613 868
1 691 063
1 759 339
1 662 699
1 699 858
1 604 808

Total 19 303 988 18 891 085 19 059 798 18 650 196

The Impact of La Niña and El Niño Events on Crude Palm Oil Prices: An Econometric Analysis
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TABLE 6. PALM OIL (PO) EXPORT PRODUCTS FORECAST IN 2013 (t)

Month Without La Niña & El 
Niño events

With La Niña but 
without El Niño 

events

Without La Niña 
but with El Niño 

events

With La Niña & 
El Niño events

January 1 640 148 1 640 148 1 640 148 1 640 148
February 1 513 434 1 503 197 1 506 613 1 496 423
March 1 496 906 1 413 073 1 485 559 1 402 361
April 1 520 759 1 422 191 1 506 645 1 408 992
May 1 539 066 1 503 607 1 523 431 1 488 332
June 1 623 920 1 595 359 1 589 996 1 562 032
July 1 673 544 1 644 552 1 635 738 1 607 401
August 1 729 344 1 699 140 1 689 699 1 660 188
September 1 782 466 1 751 337 1 741 343 1 710 932
October 1 794 695 1 683 933 1 753 069 1 644 876
November 1 763 309 1 721 256 1 722 210 1 681 138
December 1 708 989 1 677 951 1 668 981 1 638 669
Total 19 786 579 19 255 744 19 463 432 18 941 491

TABLE 7. SOYABEAN PRICES FORECAST IN 2013 (USD/t)
Month Forecast Actual % Error

January 1 166 1 217 (4.2)
February 1 112 1 175 (5.4)
March 1 045 1 116 (6.4)
April 1 031 1 095 (5.8)
May 1 023 1 074 (4.7)
June 1 032 1 043 (1.1)
July 1 025 995 3.0
August 1 049 997 5.2
September 1 087 1 024 6.2
October 1 031 987 4.5
November 1 085 996 8.9
December 1 097 989 10.9
Average 1 065 1 059 0.6
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TABLE 8. BRENT CRUDE OIL PRICE FORECAST IN 2013 
(USD per barrel)

Month Forecast Actual % Error
January 111 113 (1.8)
February 109 116 (6.0)
March 108 108 0.0
April 107 102 4.9
May 106 103 2.9
June 104 103 1.0
July 103 108 (4.6)
August 102 111 (8.1)
September 101 112 (9.8)
October 100 109 (8.3)
November 99 108 (8.3)
December 99 111 (10.8)
Average 104 109 (4.6)

TABLE 9. CRUDE PALM OIL PRICE FORECAST IN 2013 (RM/t)

Month Without La Niña & 
El Niño events

With La Niña but 
without El Niño 

events

Without La Niña 
but with El Niño 

events

With La Niña & 
El Niño events

January 2 210 2 266 2 247 2 303
February 2 336 2 428 2 397 2 491
March 2 354 2 507 2 426 2 584
April 2 332 2 518 2 408 2 600
May 2 277 2 440 2 352 2 520
June 2 330 2 491 2 417 2 584
July 2 348 2 504 2 441 2 603
August 2 369 2 519 2 467 2 623
September 2 402 2 548 2 506 2 658
October 2 344 2 525 2 448 2 637
November 2 389 2 550 2 498 2 666
December 2 450 2 606 2 563 2 727
Average 2 345 2 492 2 431 2 583

The Impact of La Niña and El Niño Events on Crude Palm Oil Prices: An Econometric Analysis
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TABLE 10. FORECAST OF CRUDE PALM OIL PRICES IN 2013 (RM/t)

Month Without La Niña & El 
Niño events Actual Difference % difference

January 2 210 2 221 (11) (0.5)
February 2 336 2 391 (55) (2.3)
March 2 354 2 332 22 1.0
April 2 332 2 295 38 1.7
May 2 277 2 270 7 0.3
June 2 330 2 387 (56) (2.4)
July 2 348 2 325 23 1.0
August 2 369 2 334 35 1.5
September 2 402 2 355 47 2.0
October 2 344 2 356 (12) (0.5)
November 2 389 2 570 (181) (7.0)
December 2 450 2 575 (125) (4.9)
Average 2 345 2 371 (26) (1.1)

forecast to reach RM 2431/t if no 
La Niña, but with El Niño events in 
2013. Finally, the CPO price for 
2013 is expected to be RM 2583/t 
with La Niña and El Niño events 
(or an increase of about 10.2% as 
compared to without La Niña and 
El Niño events).

Table 10 shows the performance 
of CPO price forecast if without La 
Nina and El Nino events in 2013. 
For period January to December, 
this model produces forecast error 
ranged between ±0.5% to ±7.0%. 
The average CPO price forecast 
for 12 months in 2013 is at RM 
2345/t  as compared to the actual 
price registered at RM 2371/t or a 
forecast error of only 1.1%.  

CONCLUSION

This study attempts to show that 
we are able to prove that besides 

the direct effect factors (supply of 
PO, demand of PO, price of SBO 
and price of CO) the indirect effect 
factors like La Niña and El Niño 
events can also play a significant 
role in influencing CPO prices 
in the market. The La Niña and 
El Niño events can become strong 
sentiment issues that support CPO 
prices in an upward trend. This is 
because traders believe that when 
both La Niña and El Niño happen, 
the CPO production is expected 
to decline and this in turn would 
increase CPO prices. 

The study also reveals that the 
effect of the La Niña event on CPO 
prices is greater than that of the El 
Niño event. This is because when La 
Niña occurs, FFB production will 
decline due to the disruption of 
harvesting and collecting activities 
affected by flood, especially in low 
lying areas. In contrast, the effect of 

El Niño event is more of a long-term 
basis. The oil palm will be stressed 
out due to hot weather and less 
rainfall, and this in turn will lead 
to lower yields of FFB production 
in the future.   

The significant achievement 
from this study is that CPO 
price forecast can be done more 
accurately, especially with the 
incorporation of La Niña and El 
Niño events into the model. This 
provides a significant contribution 
to the forecaster in terms of 
estimating the direction of CPO 
price movement in the future; 
especially during extreme weather 
conditions when La Niña and El 
Niño occur. Thus, a wrong direction 
and high error of forecasting CPO 
prices can be avoided.        
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