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A B S T R A C T 

Objective: International trade plays a major role in increasing the output of each country. 

Crude Palm Oil (CPO) is one of Indonesia’s major export commodities. Facts show over 

the past two decades, CPO has become a fast-growing product. However, there are ob-

stacles from one of Indonesia’s CPO importers, namely the European Union. The aim of 

this study is to explore the nexus between the exchange rate and the world price of CPOs. 

Research Design & Methods: This study uses both the exchange rate of Indonesia and 

the price data of the world CPO from 1981-2017 as secondary. Granger Causality was 

used to explain the nexus between the exchange rate and the world price of CPOs. 

Findings: The results of the Granger Causality showed there was no causality be-

tween the exchange rate and the price of the world CPO. The lack of causality be-

tween the two variables suggests the trade balance’s position is stronger and able 

to explain the exchange rate. 

Contribution & Value Added: This study indicated that the IDR exchange rate is more 

sensitive to trade balance rather than the world CPO price. Moreover, It is necessary to 

refined palm oil products to increase the contribution of the non-oil sector in Indonesia. 

In addition, the Indonesian government needs to be aware of the European Union’s 

raised barriers to world trade. It means that Indonesia can make a positive campaign 

about the advantages of palm oil production. 
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INTRODUCTION 

Crude palm oil (CPO) is one of the oils with the highest production and consumption in the 

world (Aprina, 2014; Ashfahany & Priyatna, 2015; Buyung, Syechalad, Masbar, & Nasir, 

2017). In Asia, Africa, and South America, the majority of crude palm oil is produced. In-

donesia and Malaysia dominate the global production of crude palm oil (Indonesia 

Investments, 2017). These two countries contribute about 85 to 90% of the total global 

production of palm oil. It can be recalled that 2018 was the year when Indonesia’s national 

crude palm oil production rose to 42 million tons, while Malaysia crude palm oil production 

as 19.5 million tons (The Star, 2019). As we know that China, the European Union, Africa, 

India, the Middle East, and Pakistan are historically the major markets for Indonesian 

crude palm oil (The Palm Scribe, 2019). 

In addition, CPO is one of the major export products from the plantation industry in 

Indonesia. As a major resource, CPO can also contribute to Indonesia’s overall gross do-

mestic product from 1.5 percent to 2.5 percent (Indonesia Investments, 2017). CPO also 

accounts for 30% of the total export revenue generated by the non-oil sector in its contri-

bution to export revenue (Ashfahany & Priyatna, 2015). It can be understood that the ex-

port value is associated with the price of the CPO. World CPO price would impact other 

countries’ markets for exports of CPOs. As the largest palm oil producer and exporter of 

palm oil, Indonesia must be able to make changes to the world CPO price level. 

As a country with a floating exchange rate system, Indonesia hands over the determina-

tion of the IDR (Indonesian Rupiah) exchange rate to the market (e.g., demand and supply of 

IDR). Therefore, many factors can influence exchange rate movements and one of them is 

the condition of international trade. International trade will be represented by exports or 

imports. As one of Indonesia’s export commodities, CPO will be an important part of inter-

national trade and will also have an impact on the IDR exchange rate as a transaction tool 

(Aprina, 2014). The previous study indicated that world CPO price will affect the exchange 

rate of a country (Amano & Van Norden, 1998; Ashfahany & Priyatna, 2015; Aziz & Appla-

naidu, 2017; Buyung et al., 2017; Edwards, 1986; Huda & Widodo, 2017; Iqbal, Hameed, & 

Devi, 2012; Kohlscheen, Avalos, & Schrimpf, 2016). Conversely, the previous study showed 

Granger Causality tests do not find any evidence that commodity prices Granger-cause ex-

change rates (Chen, Rogoff, & Rossi, 2010). Furthermore, the exchange rate does not have 

causality with some commodities (Saiti, Ali, Abdullah, & Sajilan, 2014). In addition, Chan, Tse, 

and Williams (2011) stated that commodity returns do not share with currency returns 

causal relationships. Commodity prices and exchange rates are closely linked, but within one 

day the lead-lag relationship disappears. Based on the above-mentioned arguments, we can 

see the fluctuation of the world CPO price from 1967-2017. 

Based on the above-mentioned arguments, this study has identified the nexus be-

tween Indonesia’s exchange rate and the world crude palm oil price. The time-series 

analysis is used to apply the model to various testing procedures such as stationary 

test, cointegration test, lag length test, and Granger Causality test. The observation 

period starts from 1981-2017, which includes the policy related to national private es-

tate credit & people’s core-transmigration plantation, Indonesia’s financial crisis in 

1998, the global financial crisis in 2007-2008, and the non-tariff barriers imposed by 

the European Union since 2011 until the present. 
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The rest of the article is arranged according to the following sections. In the next 

section, we present a literature review and theory development. Next, we present ma-

terials and methods. Then, we present findings of the analysis results. Afterwards, we 

discuss the findings and in the last section we provide a conclusion and as well as present 

the implications for government policy and future research. 

LITERATURE REVIEW 

Several studies were done related to the nexus between the exchange rate and crude 

palm oil price. Buyung et al. (2017) using Vector Autoregression (VAR) proved that world 

CPO prices (Rotterdam) affect the exchange rate of IDR/US$ and world soybean oil 

prices which are CPO substitution items (Amano & Van Norden, 1998; Aprina, 2014; Aziz 

& Applanaidu, 2017; Bodart, Candelon, & Carpantier, 2015; Cashin, Cespedes, & Sahay, 

2004; Edwards, 1986; Kiatmanaroch & Sriboonchitta, 2014; Kohlscheen et al., 2016). The 

increase in the IDR exchange rate will affect the price of some commodities and affect 

the CPO export prices in Indonesia. However, Ashfahany and Priyatna (2015) using the 

Error Correction Model (ECM) proved a long-term negative and significant relationship 

from CPO prices to Indonesian (IDR) and Malaysian (RM) exchange rates. In addition, 

Zou, Zheng, and Li (2017) also proved commodity prices in Australia and New Zealand 

have the ability to predict future exchange rates. 

In countries that adhere to the floating exchange rate system (e.g. Australia, Canada, 

New Zealand, South Africa, and Chile), the previous study was also conducted. The floating 

exchange rate shocks the country’s commodity prices (Chen et al., 2010). Malaysia also 

experienced unusual things related to palm oil commodity prices and the exchange rate, 

according to Saiti et al. (2014). There was no lag-lead relationship between the 1990-2012 

period that could affect one factor with another variable between the exchange rate and 

the palm oil price (Chan et al., 2011; Chen et al., 2010; Saiti et al., 2014). The findings of 

the wavelet cross-correlation study will explain it. The different levels did not demonstrate 

the causality between the exchange rate and the oil palm commodities price. 

In this article, we refer to the Balassa-Samuelson model. The model of Balassa-Samuel-

son is important to explain the relationship between the exchange rate and a commodity’s 

relative value. This model identifies important factors that explain the relationship between 

exchange rates and relative prices (e.g., productivity growth) (Asea & Corden, 1994). Thus, 

prices have risen in the non-traded goods sector. So it has an indirect impact on a commod-

ity’s price. Nevertheless, when prices increase in the non-traded sector, they will not be re-

sponded directly to the consumer. The sticky cost and wage model works in this situation. 

Therefore, commodity prices will rise that can be exchanged and trigger exchange rate ap-

preciation (Chan et al., 2011). An increase in the productivity of CPO, especially in Indonesia, 

will be able to increase the price of CPO itself. The CPO price that tends to rise will increase 

the IDR exchange rate as demand for the IDR will also rise (Cashin et al., 2004). 

Shiozawa (2017) also stated that the distinction between tradable and non-tradable 

products is relevant in the arguments concerning the Balassa-Samuelson model. There 

are no intrinsic properties but the difference between tradable and non-tradable prod-

ucts. The cost of transportation that makes certain goods tradable and some non-trad-

able. Indeed, if the cost of transporting goods between countries is always above the 

minimum difference in the cost of production, then such a good is will not be traded. On 
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the other hand, when the transportation costs (including transaction costs and tariffs) 

are minimal, there are small differences in price particularly the good that will be traded 

between countries. Therefore, when the cost of transportation falls to a small propor-

tion of the original cost, most previously non-tradable goods become tradable and 

would be exchanged in turn (Shiozawa & Fujimoto, 2018). 

International trade will certainly be close to the activities of exports and imports. A 

nation can trade with another country if there are variations in the cost of production and 

relative prices in exporting the products of the country with other countries (Shiozawa, 

2015). In addition, if the opportunity cost of the country is lower in producing goods and 

if vice versa, a country will export (Pugel, 2016). Primary goods or goods that are the main 

commodities in a country (such as CPO in Indonesia) will be emphasized for export. Ac-

cording to Kahn (1984), the price of a commodity can be formed from the intersection 

between aggregate demand and aggregate supply (long term and short term). Every coun-

try must have a reliable commodity. Mainstay commodities will be used to show the ex-

istence of countries in international trade. According to Delle Chiaie, Ferrara, and 

Giannone (2017), global commodity exchange and involving many parties requires strong 

institutions and regulations. This is necessary to maintain the price of each commodity 

traded on the international market. Many factors can influence the movement of the de-

mand and supply side of a commodity. One factor that is capable of influencing commodity 

price is global factors (Delle Chiaie et al., 2017). Global factor in terms of global demand 

side is able to vary prices and is strongly related to current economic conditions. In addi-

tion, Arango-Thomas, Arias-Rodríguez, and Flórez (2008) stated real interest rates also 

play an important role and are able to influence commodity prices in a country. 

Moreover, the real exchange rate is one country’s relative price level against another 

country and is a marginal exchange rate shift. The exchange rate structure also varies from 

every country (Zuhroh & Kaluge, 2007). There are two types of exchange systems, the float-

ing exchange rate, and the fixed exchange rate. A floating exchange rate is a system of ex-

change rates that do not have any party’s interference and its price is left entirely to the 

foreign money market. On the other hand, the exchange rate remains closely linked to inter-

nal party (state) interventions (Pugel, 2016). Various factors can also affect a country’s cur-

rency exchange rate. Exchange rates can be influenced by internal monetary variables such 

as real interest rates and production differentials (Kakkar & Yan, 2014; Pugel, 2016). How-

ever, Kakkar and Yan (2014) reported that exchange rates can also be affected by external 

factors such as real gold prices representing the shock state of the global economic system. 

MATERIAL AND METHODS 

Figure 1 showed fluctuations in world CPO prices always occur every year. However, it 

is more likely to increase (e.g., positive trends began to occur in the 1980s). This condi-

tion occurs because of policies to facilitate the production of CPO in the form of National 

Private Estate Credit (PBSN: Perkebunanan Besar Swasta Nasional) and the People’s 

Core-Transmigration Plantation (PIR-Trans: Perkebunan Inti Rakyat-Transmigrasi). On 

the other hand, the IDR exchange rate against the US$ tends to weaken or depreciate. 

In 1998 there was a very significant change in both variables due to the monetary crisis 

that hit Indonesia. After the monetary crisis, Indonesia faced a number of obstacles 

which finally suppressed demand for CPO exports from Indonesia. When there was an 
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appreciation of the IDR exchange rate, the European Union (as an Indonesian CPO im-

porter) suddenly issued non-tariff barriers (e.g., 2011 until present). The non-tariff bar-

riers imposed by the European Union are noted in the EU Directive policy. The applica-

tion of CPO standardization entering the European Union due to the issue of Indonesian 

CPO which is not environmentally friendly (Sally, 2016). Certainly, the phenomena will 

affect the decline in demand from CPO exports and the IDR, which will lead to a fall in 

CPO price. According to Edwards (1986), the changes in the price of an export commod-

ity will have an important effect on the country’s exchange rate. 

 

 

Figure 1. The World CPO Price from 1967-2017 

Source: The World Bank (2018a). 

Time-Series Analysis 

Annual time-series data were obtained from the World Bank from 1981-2017. The two 

variables include the exchange rate of IDR to US$ and the world CPO price. Statistical 

testing in this study begins with a stationarity test (Winarno, 2015). 

�� = α1 + α2 +  	
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+ 	
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�−1

+ 
� (1) 

where:  

H0: 	 = 0 (series has not stationary); 

Ha: 	 ≠ 0 (series has stationary). 

In addition to the stationary test, the Cointegration test can be carried out through 

the Johansen Cointegration test (Rosadi, 2012). 
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Furthermore, a lag length test is needed to find the optimal lag (Lütkepohl, 2005). 

The modification of the sequential likelihood ratio (LR) experiment is done as follows. 
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Starting from the maximum lag, use the x2 statistics to test the hypothesis that the lag 

l coefficients are jointly zero. 

�� =  �� − ���log|∑ ∈, � − 1| − log|∑ ∈, �| ~"2�#2�  (4) 

Equation 4 revealed that m is the number of parameters per equation under the 

alternative. Remember that we use the small sample modification of Sims (1980) which 

uses (T – m) instead of T. 

While the Granger Causality test can be developed after the optimal lag length test 

is determined (Rosadi, 2012). The Granger Causality test is a statistical test of inference 

to determine if a one-time series is useful for forecasting. The Granger Causality test is 

such a technique to check the path of the nexus between the exchange rate of Indone-

sia and the world price of crude palm oil. Granger Causality’s model can be seen in 

Equation 5 and 6 below. 

�$ =  %& +  ∑ 
'�$(' +  ∑ )*�$(* ++
*,& -$

.
',&   (5) 

�$ =  %/ +  ∑ 0'�$(' +  ∑ 1*�$(* +
2
*,& 3$

4
',&   (6) 

There are four hypotheses to explain the causality between the IDR exchange rate and 

the world CPO value based on Models 5 and 6. 

H1: Unidirectional Granger Causality from world CPO price to the IDR exchange rate 

∑ )*
+
*,& ≠ 0 and ∑ 1*

2
*,& = 0. 

H2: Unidirectional Granger Causality from the IDR exchange rate to world CPO price 

∑ )*
+
*,& = 0 and ∑ 1*

2
*,& ≠ 0. 

H3: Bidirectional Granger Causality from the IDR exchange rate to world CPO price 

and vice versa ∑ )*
+
*,& ≠ 0 and ∑ 1*

2
*,& ≠ 0. 

H4: Independence between IDR exchange rate and world CPO price ∑ )*
+
*,& = 0 

and ∑ 1*
2
*,& = 0. 

The model was tested by F-tests particularly the probability values for F statistics 

on lagged values of the exchange rate in Indonesia and with lagged values for such the 

world crude palm oil prices. While the calculations in this study were made with the 

software of the EViews 10 version. 

FINDINGS 

We provide results of analysis such as stationary testing, testing for cointegration, testing 

for the lag length, and causality of Granger. Table 1 below shows the stationary test results. 

Table 1 showed the exchange rate series having the ADF-test statistic (-0.575422) 

smaller than the critical value (-2.943427). It indicated the series has no stationary. How-

ever, when the series is transformed into the first difference order, the value of the ADF-

test statistic (-7.158927) becomes larger than the critical value of 2.945842). Therefore, it 

can be indicated that the series is stationary at the first difference order (D(ER)). Similarly, 

the world CPO price has an ADF-test statistic (-0.555129) lower than the critical value (-

2.943427). It indicated the series also have no stationary. However, when the series is 

transformed into the first difference order, the value of the ADF-test statistic (-7.151087) 
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becomes larger than the critical value (-2.945842). Therefore, it can be indicated that the 

series is stationary at the first difference order (D(CPO)). 

Table 1. Stationary test results 

Variable α ADF-test statistic Critical value Conclusion 

ER 

5% 

-0.575422 -2.943427 Series has no stationary 

D(ER) -7.158927 -2.945842 Series has stationary 

CPO -0.555129 -2.943427 Series has no stationary 

D(CPO) -7.151087 -2.945842 Series has stationary 

Noted: ER implies the exchange rate; D(ER) implies the exchange rate at the first difference order; CPO implies 

the world CPO price; D(CPO) implies the world CPO price at the first difference order. 

Source: own study. 

Table 2. Cointegration test results 

Hypothesized Trace Statistic 0.05 Critical value  Conclusion 

None 27.25539 15.49471 Cointegrated 

At Most 1 4.454253 3.841466 Cointegrated 

Source: own study. 

Table 2 showed that a long-term relationship existed between the exchange rate and 

the price of the world CPO. Trace statistical value on hypothesis none as 27.25539 and 

hypothesis at most 1 as 4.454253 which is larger than the hypothesis critical value none 

(15.49471) and hypothesis at most 1 (3.841466). 

Table 3. Lag Length test results 

Lag LogL LR FPE AIC SC HQ 

0 -616.2567 NA  2.07e+14 38.64104 38.73265 38.67141 

1 -604.6103 21.10919* 1.29e+14* 38.16314* 38.43797* 38.25424* 

2 -603.3801 2.075961 1.54e+14 38.33625 38.79430 38.48808 

3 -602.3122 1.668485 1.86e+14 38.51951 39.16077 38.73207 

4 -601.6602 0.937269 2.33e+14 38.72876 39.55324 39.00205 

5 -600.5848 1.411447 2.88e+14 38.91155 39.91925 39.24557 

* Indicates the optimal lag. 

Source: own study. 

Table 3 showed that the best lag to explain a variable’s effect on the past of this 

variable and other endogenous variables is lag 1. Therefore, to run the Granger Causal-

ity, lag 1 is sufficient. 

Table 4. Granger Causality test results 

Null Hypothesis: Obs F-Statistic Prob. 

D(ER) Does not Granger Cause D(CPO) 36 0.39820 0.5324* 

D(CPO) Does not Granger Cause D(ER) 0.37542 0.5443* 

* Accepted Null Hypothesis 

Source: own study. 
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Table 4 showed that the exchange rate (D(ER)) and the world CPO price (D(CPO)) are 

not causal. The results of Granger Causality are understood to have accepted the null hy-

pothesis (independence between the exchange rate of IDR and the world CPO price). Ac-

ceptance of the null hypothesis is based on values of probability as 0.5324 and 0.5443 

which are larger than critical values (5%). 

DISCUSSION 

The results of Granger Causality test support hypothesis 4 that the IDR exchange rate and 

the world CPO price are independent (there was no causality between Indonesia’s ex-

change rate and the world crude palm oil price). Our findings supported by Chen et al. 

(2010) and Chan et al. (2011) that there was no causality between exchange rate with 

commodity price. However, the commodity price fluctuations are typically more sensitive 

to short-term demand imbalance. There was similar research that works in Indonesia 

such as Saiti et al. (2014) that proved there was no causality between commodity price 

and exchange rate. However, they revealed the exchange rate is more sensitive to stock 

price (Pandya, 2016) rather than the commodity price. Still in Indonesia, Aprina (2014) 

argued that the CPO’s global value directly and indirectly through the financial market 

influences the exchange rate. It can be understood that the higher price of CPOs results 

in an appreciation of the real rate of Rupiah. Therefore, the higher world price of CPO will 

increase domestic inflation, which will also increase the rate of Rupiah. In addition, there 

was a significant effect on the money supply (Nwosa, 2017; Omolade & Mukolu, 2018) 

and with a positive sign of the domestic value of the CPO (Edwards, 1986). It means that 

the rising in domestic CPO prices would raise nominal money demand from the public. 

The current account improvement would increase the foreign exchange, which essen-

tially increases the number of money supply in the country (Nwosa, 2017; Omolade & 

Mukolu, 2018). The existing gap revealed that the exchange rate more sensitive to short-

term demand imbalance (Chan et al., 2011; Chen et al., 2010), the stock price (Saiti et al., 

2014), and money supply (Aprina, 2014). 

Further, our findings were not supported by the Balassa-Samuelson model 

(Shiozawa, 2017; Shiozawa & Fujimoto, 2018). When the prices have risen in the non-

traded goods sector, there was no impact on commodity prices to Indonesia’s exchange 

rate. According to Ahmad (2014), although it has a long-term impact, the world CPO 

price has not been able to cause an exchange rate. It can be understood that there has 

been a larger influence on international trade from other factors compared to one of 

the key products of the world. The trade balance is one of the variables that the ex-

change rate can affect (Dogru, Isik, & Sirakaya-Turk, 2019; Doukas & Lifland, 1994; 

Ghosh, 2010; McKinnon, 1990; Zuhroh & Kaluge, 2007). 

The trade balance is an overview of the conditions of a country’s export and import 

activities. The trade balance is determined by the difference in the price of the exports 

and imports of a nation (e.g., Indonesia) (Zuhroh & Kaluge, 2007). It can be noted that 

exports from Indonesia outweigh imports and vice versa when the trade balance has a 

surplus. As Indonesia’s trade balance rises, it reflects an increase in exports from Indone-

sia at the same time. The rise in Indonesian exports will boost the exchange rate in Indo-

nesia. Empirically, the results of this study could not explain the direction of a definite 

relationship between the two variables (the exchange rate and the price of the world 
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CPO). Nonetheless, the strengthening of the conditions of the exchange rate can ulti-

mately determine the status of Indonesia’s trade balance (Zuhroh & Kaluge, 2007). 

Figure 2 showed the IDR exchange rate fluctuates with the trade balance trend. When 

the trade balance experienced a larger surplus, it was also followed by a stronger exchange 

rate (Zuhroh & Kaluge, 2007). The situation tends to occur between 1981 to 2017. However, 

it is more clearly seen after the monetary crisis (1998). In 1998 Indonesia used a floating 

exchange rate system from previously using a fixed exchange rate system. Differences in 

trends only occurred from 1997 to 1998 during the monetary crisis (Aprina, 2014; Zuhroh 

& Kaluge, 2007). The exchange rate weakened drastically. However, at the same time, the 

trade balance experienced a surplus. It can be understood that the prices of Indonesia’s 

exported goods tend to be cheaper (Aprina, 2014). This condition is more supportive of how 

the IDR exchange rate actually works. The price of one commodity is not enough to affect 

Indonesia’s exchange rate. However, the export and import positions in the aggregate are 

able to explain the condition of the IDR exchange rate and vice versa (Dogru et al., 2019; 

Doukas & Lifland, 1994; Ghosh, 2010; McKinnon, 1990; Zuhroh & Kaluge, 2007). 

 

 

Figure 2. Exchange Rate dan Indonesia’s Trade Balance from 1981-2017 

Source: The World Bank (2018b). 

CONCLUSIONS 

Palm oil is one of the world’s most widely produced and consumed oils. Indonesia is the 

largest producer and exporter of palm oil in the world, but it is also the largest green-

house gas emitter after China and the United States. Nevertheless, palm oil is a major 

pillar of the economy of Indonesia. Based on the Granger Causality test we have proved 

that there is independence (no causality) between IDR exchange rate and the world CPO 

price. The absence of causality between the two variables indicates the influence of in-

ternational trade (the trade balance) which is stronger and able to explain the exchange 

rate (Dogru et al., 2019; Doukas & Lifland, 1994; Ghosh, 2010; McKinnon, 1990; Zuhroh 

& Kaluge, 2007). Therefore, it is necessary to increase the value-added (Pandya, 2016) 

in Indonesia’s processing of CPOs. It is aimed to increase the contribution of the non-oil 
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sector. In addition, the Indonesian government needs to be aware of the European Un-

ion’s raised barriers to world trade. In order words, Indonesia can make a positive cam-

paign about the advantages of palm oil production. 

Our findings become important for the Indonesian government as the world's largest 

palm oil producer. It also contributes to the literature on crude palm oil’s development in 

Indonesia. We are reinforcing the previous research by Zuhroh and Kaluge (2007) related 

to the relationship between exchange rate and trade balance rather than Saiti et al. (2014) 

(the stock price) and Aprina (2014) (money supply). 

Due to the current limitations, the Granger Causality was unable to clarify both the ex-

change rate and the world CPO price in the form of a specific relationship. Several models 

like Panel Data, Vector Autoregression (VAR) and Structural Vector Autoregression are ap-

propriate to explain the causality between the exchange rate and the world CPO price. In 

addition, future research may consider the multivariate causality between trade balance, 

money supply, and stock price to explain the fluctuations in the exchange rate in Indonesia. 
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