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ABSTRACT

Despite the vast research on the exchange rate and trade, little is known 
about the perspective of Malaysia, especially on export of agricultural 
commodities. In the current situation, Malaysia is experiencing a 
depreciation of the ringgit over a short-term period. Therefore, the demand 
for trade is likely to change correspondingly. Theoretically, several major 
factors affect the movement of export volumes; one of them is a country’s 
exchange rate. Hence, the objective of this study is to investigate the effect 
of exchange rate on the export of palm oil from Malaysia to its major 
trading partners. The gravity model was estimated using a panel data set 
for the bilateral export of palm oil, where empirical findings revealed a 
negative and significant effect of the exchange rate on the export of palm 
oil. It means that any depreciation in the Malaysian Ringgit will lead to 
lower exports of this commodity.

Keywords: palm oil, export, exchange rate, gravity model.

INTRODUCTION

agriculture is one of the few areas where Malaysia’s trade balance remains 
positive, which shows that the value of our exports exceeds our imports. 
according to Chang (2009), the economy of a country is sensitive to 
changes in exports price and imports prices due to the dependency on 
international trade. Moreover, with the fluctuation in exchange rate, the 
demands for exports and imports may also change. 
 Malaysia is an open economy, where the country depends on 
international trade to achieve economic growth. In 2018, the agriculture 
sector contributed 7.3% towards GdP, of which palm oil accounted 
for about 37.9% of the agriculture sector. The total exports value of 
agriculture sector was slightly decreased in 2018 with rM114 451 million 
as compared to rM126 492 million in 2017. Palm oil was among the top 
ten products that contributed to Malaysian exports, accounting for about 
3.9% of Malaysia’s total exports in 2019.       
 Currently, palm oil is well known as a vital commodity in Malaysia and 
has contributed 28% of the world’s palm oil production, which become 
part of the country’s source of earnings. The total production of crude 
palm oil was 19.86 million tonnes in 2019, significantly increased from 
10.84 million tonnes in 2000 (MPOB, 2000). 
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 Besides crude palm oil, 
Malaysia also produces several 
other oil palm products, such as 
palm kernel, crude palm kernel oil 
and palm kernel cake. The main 
importers of Malaysian palm oil 
are India, China, Pakistan and The 
netherlands. as the second largest 
producer of palm oil, export of 
Malaysian palm oil is subjected to a 
number of risks (Sidek et al., 2011). 
Thus, this paper aims to investigate 
the effect of exchange rate on palm 
oil exports between Malaysia and 
its trading partners.
 The exchange rate has a 
significant negative effect on 
trade, which reduces the volume 
of agriculture exports (Fang and 
Miller, 2007; Bahmani-Oskooee 
et al., 2014). However, Clark 
et al. (2004) argued that while 
exchange rate volatility has a 
negative impact on trade, it is 
small and not robust. as the value 
of the ringgit changes in relation 
to other currencies, our products 
will become relatively more or 
less expensive to other countries’ 
consumers. Consequently, the 
importing countries can choose 
to import more or lesser of a 
given commodity, or they can also 
make their purchases from other 
exporters. 
 The common belief is that a 
strong ringgit makes Malaysian 
goods less competitive in the 
world market, as our goods 
become relatively more expensive. 
Malaysian farm groups often 
argue that a weaker currency is 
not necessarily bad for agriculture 
because it would boost exports. 
This concern has been addressed 
in past research papers, especially 
with regard to how the exchange 
rate affects exports.
 The Malaysian ringgit 
experienced depreciation against 
the US dollar in 2015, where at 
one point it was trading at rM3.80 
per USd (Quadry et al., 2017). 
However, exports of Malaysian 
palm oil decreased from 1.48 

million tonnes to 1.27 million 
tonnes between 2015 and 2016. 
This situation shows that the 
export of palm oil decreased when 
the Malaysian ringgit depreciated. 
Thus, the objective of the study 
is to investigate the effect of 
the exchange rate on Malaysia’s 
bilateral exports of palm oil from 
1986 to 2014. Furthermore, this 
study used the data on bilateral 
export of palm oil from Malaysia 
to its 20 major trading partners, 
including aSEan countries. 
 This paper is organised as 
follows: The next section reviews 
the past literature. The second 
section describes the model and 
method used in the study, followed 
by the results and discussion. 
Finally, the last section concludes 
the study.

LITERATURE REVIEW

Standard models of trade 
have predicted that currency 
depreciation will diminish the 
prices of exports in foreign 
currencies and boost the prices of 
imports in the domestic currency, 
which will lead to increased exports 
and reduced imports (International 
Monetary Fund, 2015). according 
to the Marshall-lerner condition, 
depreciation brings a positive effect 
on trade when the sum of the 
demand elasticity for exports and 
imports exceeds unity (alemu and 
lee, 2014). 
 The study conducted by 
Schuh (1974) argued that the 
overvaluation of the dollar causes 
the agricultural export to decline, 
due to the relative expense in other 
countries. When this situation 
occurs, it will exert pressure on 
the farm price, and consequently, 
the farm profit will decrease. 
Thus, producers will miss out on 
fully capitalising the technological 
advances made during the time 
period (Schuh, 1974, 1984). On 
the other hand, Kristinek and 
anderson (2002) believed that the 

time during the depreciation of 
the dollar is suitable for revising 
the price support policy to make it 
strong. Hence, when depreciation 
occurs, exports will increase and 
excess stocks will decrease.
 Since the introduction of 
the Marshall-lerner condition, 
several studies have provided 
empirical evidence that suggests 
currency depreciation, in general, 
does improve the trade balance 
(Bahmani-Oskoee and ratha, 
2004; Baharumshah, 2001; 
Suresh, 2012). However, the study 
conducted by Bahmani-Oskooee 
et al. (2014) on the United States 
(US) trade balance with Chile 
empirically found that currency 
depreciation had a negative effect 
on 9 out of 40 industries. They also 
found that agricultural products 
and raw materials responded less 
to currency movements than other 
commodities. In another study, 
Fang and Miller (2007) found 
that currency depreciation did not 
exert any effect on the exports of 
Singapore.
 Previously, most of the studies 
tended to focus on the US trade 
(aristotelous, 2001; Choudhry, 
2005; Sukar and Hassan, 2001; 
Bahmani-Oskooee et al., 2014), 
but some other studies investigated 
the bilateral trade of countries 
other than the US. For example, 
Bahmani-Oskooee and ratha 
(2004) investigated the trade 
elasticity between Japan and its 
nine largest trading partners, 
Chang (2009) investigated the 
bilateral trade balances for Korea 
with her 13 major trading partners, 
Bakhromov (2011) studied the 
exchange rate and trade balance 
for the case of Uzbekistan, Genc 
and artar (2014) investigated the 
relationship between exchange rate 
and exports-imports in emerging 
countries and almohaisen (2015) 
focused on Jordanian international 
trade.
 Some studies investigated the 
effect of exchange rates on exports, 
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where the exports can be from 
service, agricultural, manufacturing 
or other sectors. yanikkaya et al. 
(2013) conducted a study on the 
effect of the exchange rate and its 
volatility on selected agricultural 
commodity exports in Turkey.
 He found that the exchange 
rate is an important determinant 
of Turkey’s agricultural exports for 
almost all agricultural commodities. 
He also argued that the sensitivity 
of agricultural commodity exports 
towards the exchange rate varies 
across the region. In addition, 
Smith (2004) found that different 
sectors responded differently to 
the exchange rate. Moreover, in the 
study by Cheng et al. (2013) on the 
trade balance in US tourism, they 
found that currency depreciation 
improved the US tourism export 
revenue, but had no impact on 
import spending. 
 Some studies have investigated 
the relationship between the 
exchange rate and agricultural 
commodities in Malaysia. For 
example, Soleymani and Chua 
(2013) used disaggregated bilateral 
trade data on industry trade flows 
between Malaysia and China from 
1985 to 2010 and found overall 
positive impacts on all industries. 
Meanwhile, yusoff (2007) used 
an error correction model to 
investigate the performance of 
Malaysian bilateral exports to its 
major importing countries, such 
as the US, Japan, and Singapore. 
He reported that the exports to 
the US and Singapore were highly 
significant to the changes in the 
exchange rates, thus concluding 
that currency depreciation can 
make Malaysian exports more 
competitive. Moreover, alias et al. 
(2012) conducted a study on an 
individual agricultural commodity. 
In their report regarding the 
impact of the exchange rate on 
the tomato trade in Malaysia, 
they found a significant long-
run relationship between the real 
effective exchange rate and the 

export-import of tomatoes by using 
the autoregressive distributed lag 
bound test.
 a previous study conducted 
by McKenzie (1999) on the 
impact of the exchange rate on 
exports, imports, or both found 
mixed results, which were due 
to several factors including the 
measurement of volatility, the 
use of aggregated data, and the 
underlying assumptions of the 
econometric model. These mixed 
results were also influenced by the 
differences among the countries 
investigated, the differences in the 
time periods under study, and the 
different methods applied to the 
investigation.
 Several models can be used to 
investigate the effect of the exchange 
rate on trade, and one of them is the 
gravity model. The gravity models 
of trade are well known for their 
effectiveness in explaining bilateral 
flows (Bergstrand, 1985; Matyas, 
1997). Binh et al. (2011) applied 
the gravity model on the trade 
between Vietnam and 60 countries 
from 2000-2010. He used the 
augmented gravity model with the 
addition of population, exchange 
rate, culture, and strategic partner, 
and found that bilateral trade 
flows among the countries were 
highly influenced by economic 
size, market size, distance, and 
culture. Egger and Pfaffermayr 
(2003), arvas (2008), and Sheldon 
et al. (2013) are examples of other 
studies that also applied the gravity 
model in their studies.

THE GRAVITY MODEL

The gravity model is commonly 
used to explain the volume of trade 

where

(1)

between two countries. The gravity 
equation explains that the bilateral 
trade between an exporting country, 
i, and an importing country, j, is 
directly proportional to the product 
of both countries’ economic mass 
but indirectly proportional to 
their geographical distance (dIST) 
(Sheldon et al., 2013).
 The economic mass of the 
countries is proxied by the income 
of those countries (GdP). distance 
is a proxy for the transportation 
cost. The sum of the countries’ 
GdP is said to have a positive 
relationship with trade, while 
distance has a negative effect. 
Other variables that may affect 
the volume of trade between two 
countries, such as common border, 
common language, customs union, 
and free trade agreement, can be 
incorporated into the standard 
gravity model. Other than that, the 
exchange rate can also be included 
because it influences the level of 
trade between two countries. The 
expected sign is negative, which 
means higher levels of fluctuation 
will dampen trade. 
 Following the previous 
literature, this study applies the 
basic gravity model to examine the 
impact of the exchange rate on the 
palm oil export of Malaysia to its 
trading partners. The basic log-
linearised equation is as follows.
 The dependent variable is 
the annual exports of Malaysian 
palm oil to its trading partners, 
which are aSEan, the US, Japan, 
China, republic of Korea, India, 
new Zealand, Brazil, the United 
Kingdom (UK), Pakistan, australia, 
and Germany. The data for this 
variable were obtained from the 
United nation’s Commodity 
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Trade (COMTradE) for the 
period of 1986 to 2014 and were 
disaggregated as per SITC rev. 2.
 The GdP for Malaysia and its 
partner countries is used as a proxy 
of the size of the economy. as the 
size of the economy increases, a 
country will also tend to trade 
more. The combined income 
of both trade partners reflects 
a bigger market size and thus a 
bigger opportunity for trade to be 
realised between the two countries. 
In this study, the summation of 
GdP (SUMGdP) between Malaysia 
and its trading partner is used as a 
proxy for market size.
 Besides the variables mentioned 
before, ENDOWijt is also included 
in this gravity model to represent 
the difference in per capita GdP 
between countries i and j, expressed 
in absolute terms. We use these 
variables following the study done 
by Martínez-Zarzoso and nowak-
lehmann (2003), Ismail (2008), 
and Ismail et al. (2009). a negative 
coefficient represents that a higher 
bilateral trade flow when the 
two countries are more similar in 
term of factor endowment which 
support the linder hypothesis. 
linder theory has explained that 
the two countries will trade more 
if both countries have similar 
level of development because 
they share the same preferences 
but differentiated in products. 

However, the sign of this variable 
can also be positive, indicating that 
if the two countries differ more in 
terms of factor endowment, the 
two countries’ trade volume will 
be greater. Hence, such situation 
will support the Hecksher-Ohlin 
theory. This variable has become 
a concern among researchers to 
justify the trade occurrence based 
on the dissimilarity of relative 
endowment. 
 according to Bergstrand 
(1985), the exchange rate could 
help to explain the trade variation 
among participating countries by 
incorporating it into the gravity 
model. Thus, in this study, we 
include the bilateral exchange rate 
between Malaysia and its trading 
partners (rEEr) as an explanatory 
variable. 
 a positive sign for rEEr is 
expected, which means that a 
depreciation of ringgit Malaysia 
relative to other currencies should 
result in more exports and less 
imports for Malaysia. The annual 
exchange rate data were obtained 
from the World Bank database. 
When the Malaysia’s currency 
devalues, exports will be cheaper 
or in other words, the volume of 
exports will be high. It is expected 
that the bilateral exchange rate 
variable will have a positive effect 
on exports.
 distance is used as a proxy 
for the transportation cost in 

international trade, which is 
calculated based on the great 
circle formula using latitudes and 
longitudes of the most important 
city (in terms of population) or 
the official capital of the country. a 
negative coefficient is expected from 
this variable, as when the distance 
between countries increases, trade 
decreases. Other control variables 
that can be used as proxies for trade 
costs are a common language  and 
border  between the two countries. 
Two countries that have a common 
language is said to have a lower 
cost for obtaining information 
and hence, less transaction cost is 
involved. a common border is used 
to identify if countries are sharing a 
border, which can increase trade. 
The coefficients for border and 
language are expected to show a 
positive sign. all data on distance, 
language, and border were obtained 
from CEPII database.

ESTIMATION TECHNIQUE

Based on the above augmented 
gravity model, this study will 
estimate the model using cross-
section and panel data analysis. 
Generally, cross-section data are 
preferred for the classical gravity 
model in order to estimate the 
trade pattern for a given year. 
Some empirical literature that used 
cross-section data in the gravity 
model includes Westerlund and 
Wilhelmsson (2011) and Egger 
(2005). Previously, cross-section 
data were commonly used to 
estimate the gravity equation. 
Unfortunately, this technique does 
not solve the heterogeneity problem 
that exists among countries. 
Thus, results may differ from one 
research to another, depending on 
the countries selected. The results 
may also create an estimation bias. 
To solve this problem, researchers 
have been using panel data instead 
of cross-section in gravity models 
for several years (Matyas, 1997; 
Egger, 2000).

denotes as exports of palm oil between Malaysia and 
country j,
is a measure of bilateral exchange rate between Malaysia 
and country j at time t,
is gross domestic products in dollars for Malaysia

is gross domestic products in dollars for importing      
countries 
is per capita GDP in dollars for Malaysia

is per capita GDP in dollars for importing countries 

measures the distance between Malaysia and country j,

is the error term which vary with time and independent 
from other explanatory variables.
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 Some researchers believe 
that the use of panel data might 
capture the relationship between 
variables in time. The individual 
effects formed between trading 
partners can also be observed. 
another advantage of using the 
panel data framework is that the 
behaviour that evolves through 
time for the relevant variables can 
be recognised, which represents 
the country effects. Besides, cross-
section analysis tends to face the 
problem of multicollinearity, which 
can be prevented by adapting panel 
data to the gravity model. due to all 
these reasons, this study employs 
panel regression. according to 
Egger (2000), when estimating 
the trade flow, it is better to use 
the random-effects model (rEM) 
because the sample is randomly 
drawn from a larger population. 
However, it is better to use the 
fixed-effects model (FEM) rather 
than the rEM if a selected nation 
has been identified. The Hausman 
test will be conducted in this study 
to check which estimation is more 
efficient between the rEM and 
the FEM. The null and alternative 
hypothesis are set in order to 
conduct the Hausman test.
 If observable and panel-specific 
error terms do not correlate, then 
the random effect approach is 
preferred. However, if a correlation 
exists between the individual 
effects and explanatory variables, 
it implies that the fixed effect is 
efficient and also consistent. 
 Zero flow problems commonly 
occur in panel data analysis. 
The log-linearisation on export 
data which value is zero could 
be problematic. Zero trade data 
cannot be easily dropped from the 
sample because zero trade might 
refer to other information. In the 
literature, several methods have 
been distinguished to deal with zero 
trade problems. literature works 
show that elimination or censoring 
methods have been widely used 
by researchers. However, there is 

no strong theoretical support to 
prove that these methods produce 
consistent estimates. Instead, 
alternative solutions have been 
used, for example, Tobit estimation, 
Poisson Pseudo Maximum 
likelihood (PPMl) estimation, 
nonlinear least Square (nlS), 
and Feasible General least Squares 
(FGlS). Therefore, to avoid losing 
observations of the sample, this 
study employs the method used 
by Eichengreen and Irwin (1995), 
yeyati et al. (2003), and Ismail 
et al. (2009), where the dependent 
variable is log (1 + export) instead 
of the log of export.

RESULTS AND DISCUSSION

Table 1 below shows the estimation 
results for the augmented versions 
of the FEM and rEM for palm 
oil. For space consideration, the 
country-pair individual effects 
are omitted from the estimation 
results. In identifying between the 
FEM and rEM, the Hausman test 
is used to test the null hypothesis, 
where it shows that the explanatory 
variables and the individual effects 
are uncorrelated. results show 
that the fixed effects estimates are 
preferred in the export of palm oil. 
 Columns (1), (2), and (3) show 
the fixed effect results of palm oil 
where lnSUMGdPijt is statistically 
significant and has a positive effect 
on the export of palm oil. The 
results for all these three columns 
are almost consistent, which means 
that a 10% increase in the market 
size will improve the export of 
palm oil by 38.57%, 28.84%, and 
31.76%, respectively. 
 In column (2) for the palm 
oil export, lnrErj is found to be 
statistically significant and has a 
positive relationship with palm oil 
export. It means that the palm oil 
export is sensitive to the importer’s 
exchange rate. This is because 
an appreciation in the importing 
country’s currency makes the price 
of exports from a foreign country 
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cheaper compared to the domestic 
price. Thus, in this case, importers 
of Malaysian palm oil will import 
more due to the appreciation in 
their currencies. If we test the effect 
of the bilateral exchange rate on 
the palm oil export, there is also 
a significant effect but the sign is 
different from expected. Based on 
our findings, 10% depreciation in 
the ringgit led to a 8.06% decrease 
in exports. The regression of palm 
oil exports also includes country 
fixed effects, which are highly 
significant. 
 This study also obtains a 
significantly negative effect of ln 
ENDOWijt on the export of palm 
oil. It indicates that the more 
similar an importing country’s per 
capita income is from Malaysia’s 
per capita income, the higher the 
trade. This discovery implies that 
a smaller difference in the relative 
endowment encourages more trade 
between the two countries. Such 
an implication supports the linder 
hypothesis. In terms of sensitivity 
to the exchange rate, the export 
of palm oil is positively related to 
the importer’s exchange rate and 
adversely related to the bilateral 
exchange rate. Thus, ringgit 
Malaysia depreciation does not 
improve the export of palm oil. 

CONCLUSION

The main focus of this study is 
to analyse the effects of bilateral 
exchange rates on the export of 
palm oil between Malaysia and 
its major trading partners. an 
augmented gravity equation has 
been employed on panel data for 
the period of 1986 to 2014. The 
gravity estimations indicate that 
market size and relative endowment 
are important determinants of 
Malaysia’s palm oil exports. In 
addition, palm oil exports are 
sensitive to the depreciation of 
ringgit Malaysia and also the 
importer’s exchange rate. However, 
proxies for the geographical 
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variables in this study reported no 
significant results in determining 
the effect of bilateral exchange rate 
on the export of palm oil.
 as a suggestion for future 
research, the results of this study can 
be improved by studying another 
type of agricultural commodity, for 
example, paddy, local fruits, meat, 
and chicken. Hence, a variation of 
the results and an accurate view at 
the individual level can be proven 
empirically. Besides that, the 
scope of the investigation can be 
broadened by considering imports 
as well, which is a potential area for 
future productive research.
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