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Abstract

The development of trade globalization has led to the expansion of market interactions between countries,
specifically for Crude Palm Oil (CPO) commodities. This study aims to determine the volatility of CPO prices
between the Medan spot market and the futures market consisting of the Jakarta futures market, Malaysia futures
market, and the Rotterdam forward market. The daily data on CPO prices in each market from January 2016 to
December 2020. The data analysis method uses the GARCH model (1.1). The results showed a volatility
transmission from the entire futures market to the Medan spot market. Thus, the CPO commodity futures market
influences price volatility and the price formation process in the Medan spot market. Therefore, CPO commodity
market players must be alert to the information occurring in the futures market to determine investment strategies.

Keywords: Crude Palm Oil, Spillover, GARCH, Indonesia Futures Market.
1. Introduction

As the largest palm oil producer, Indonesia has exported the commodity to supply the global
market demand. As a result, Indonesia's palm oil export volume has shown a positive trend. In
2020, the CPO production reached 47,18 million tons, or 58% of the global palm production.
The total export of palm oil was 37.39 million tons in 2019 (BPS, 2020). Palm products are
exported in Crude Palm Oil (CPO), Palm Kernel Oil, Biodiesel, oleochemicals, and other
derivative products.

Sellers and buyers can conduct CPO transactions in two types of markets: the physical market
(spot) and the futures market. The spot market is where CPO commodity transactions are
carried out in cash or directly. The futures market is a financial market that provides a spot for
sellers and buyers to conduct futures contract transactions for CPO commodities with an
agreement to deliver the CPO commodities in the future. The initial purpose of forming the
futures market was to form price formation and hedging for the commodity market participants.

Information obtained by market participants can affect price fluctuations in commodity
markets. The market is categorized as efficient if the adjustment of decisions to information is
carried out quickly so that the prices are formed to reflect the latest information. Market
participants cannot obtain anomalous rewards from their movement when adjustments are
made. On the contrary, the market is declared inefficient if the adjustments are not made
immediately so that the prices formed do not reflect the latest information that comes in (Sy et
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al., 2015). Therefore, the process of adjusting to information causes price fluctuations. The
movement of CPO prices on the Medan Spot market, Jakarta Futures market, Malaysia Futures
Market, and Rotterdam forward market can be seen in Figure 1.

CPO Price Movementsin the Spot, Forward and
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Figures 1. CPO Price Movement in Indonesian Market and International Market
(references: BAPEBBTI and MPOB. (processed)

From Figure 1, it can be seen that CPO prices for all markets fluctuated over time from January
2019 to December 2020. There were high price fluctuations from January 2016 to January 2017
and July 2012 to January 2013, with a downward trend in CPO prices. Meanwhile, from July
2010 to January 2011 and July 2019 to December 2019, the price relatively fluctuated, followed
by an upward price trend. Prices occurring for all markets have different patterns over time.
There was a period when the price on the Medan spot market was more remarkable than on the
Rotterdam forward market and the Malaysian Futures market, namely in November 2020.
Meanwhile, during the period when the Indonesian spot price was lower than the Malaysian
forward price. Meanwhile, the Indonesian spot price was lower than the Malaysian forward
price, Malaysian futures prices and Indonesian futures prices occurred from June to November
2019.

The condition of price inconstancy in CPO commodities can be obtained by measuring price
volatility. Price volatility is a value showing price fluctuations over a certain period. Volatility
indicates the risk and uncertainty faced by market participants. Therefore, awareness of CPO
price volatility is vital for policymakers to mitigate uncertainty and price volatility. Information
about price volatility is also essential for producers and consumers of CPOs to minimize the
risks they face (Gandhy et al., 2022). The increase in price volatility in CPO commodities is a
concern for all parties in the food commodity marketing chain, especially producers and the
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government. Producers are interested in determining the volume of production under certain
price conditions. Meanwhile, the government plays a critical role in determining the appropriate
policies to protect the parties involved in producing and marketing CPO commodities.

2. Literature Review

The development of globalization has led to the development of market synergy between
countries, one of which is the market for CPO commodities. The inter-dependent market
relations between countries are getting closer from time to time. This condition exhibits that
market integration has become more dynamic than previous periods. This condition enables
market participants to react rapidly to new information obtained from international or other
major CPO (Lestano & Sucito, 2010). Price volatility in one commodity market can also be
transmitted to other markets. This condition causes shocks occurring in one market can generate
consternation in other markets. So that unfavorable conditions of one commodity market in one
particular country can spread quickly to other countries' markets and, eventually, can lead to an
expansion in volatility price (Pradhan et al., 2021). The expertise in the transmission of
volatility is necessary since it can assist market participants and lawmakers in identifying the
process of absorption and transmission of information occurring from one market to another.
Thus, market participants can arrange better risk management strategies.

The results of research conducted by (Sy et al., 2015), (Kumar Mahalik et al., 2014), (Ameur
et al., 2021) stated that the volatility of the futures market affected the volatility of the spot
market. Meanwhile, other research conducted by (Bohl et al., 2020), (Mallikarjunappa & Afsal,
2010), (Rastogi & Agarwal, 2020), (Zhang & Jaffry, 2015) stated that futures market volatility
did not affect the volatility of spot market volatility. However, the current research results still
have not revealed any acceptable conclusion. Therefore, further research is required to
determine the effect of futures market volatility on the spot market since CPO is one of the
essential commodities for Indonesia. Thus, when price volatility is extravagant, it will affect
state revenues and ultimately alter Indonesia's economic performance. Hence, a study of
volatility is vital so that market participants and the government can mitigate the adverse effects
of high price volatility.

3. Research Method

This study discusses the volatility of CPO commodity prices between the spot market and the
futures market consisting of the Medan spot market, Jakarta futures market, Malaysia futures
market, and Rotterdam forward market. In addition, this study also discusses the relationship
between price volatility transitions between CPO commodity futures markets. The data used in
this study were daily data of CPO prices in each market, starting from January 1, 2016, to
December 31, 2020. The type of data used, the amount, and the source can be seen in table 1.
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Table 1. Types of Data, Amount and Data Sources Used

No | Data Unit Data Period Source

1 Medan CPO Spot Prices US $/Ton | 2016-2020 BAPPEBTI

2 Indonesian CPO Futures Price US $/Ton | 2016-2020 ICDX

3 Malaysian CPO Futures Price US $/Ton | 2016-2020 MOB

4 Rotterdam Forward Prices US $/Ton | 2016-2020 BAPPEBTI

5 Rupiah exchange rate Rp 2016-2020 Bank Indonesia
6 Ringgit Exchange Rate ringgit 2016-2020 investing

The data analysis model was used to determine the transmission of CPO price volatility in the
Medan spot market, Indonesian futures market, Malaysian futures market, and Rotterdam
futures market using the GARCH model (1.1). The GARCH model was popularized by
Bollerslev (Engle & Bollerslev, 1986). The residual variance equation in the GARCH model is
expressed in the following equation:

O-tz = :80 + Zile ’810-1:2_1' + 2§'=1 ajetz_j ........................................... (1)

Data analysis commences from a data stationarity test. Data are stationary if they have a
constant mean and variance. In addition, the data also do not have any specific movement
pattern or contain any element of a trend. Therefore, a data stationarity test is required to prevent
spurious regression in the model. Augmented Dicky Fuller (ADF) unit root test can be used to
determine the stationarity of the data used in the study. The general equation model for the ADF
Test is as follows:

AP, = g+ YPrg + X1 BidProq + € v, (2)
Description :

Pt = Price in t-period

Pt-1 = Price 1 month before

0 =Pt-Pt-1

€ = Error / error

ao, Y, Bi = Parameter Coefficient

The following test stage is to identify the presence of ARCH/GARChH in the residual mean
model. The mean equation model between the futures market and the spot market in this study
is as follows:

SMt = Qg + 2?21 a; F]t—i + Z;cl:l (047 FMk—i + Z?:l a; FRt—l T, (3)

Tests are carried out to determine the ARCH effect in the mean equation model using the
Lagrange Multiplier test (ARCH — LM). If the p-value is less than 0.05, it can be stated that
there is an ARCH error in the equation model. Thus, the test phase can be continued using
GARCH (1,1) on the variance model. The model used to determine the condition of the
volatility transmission between the spot market, and futures market is as follows:

FMI = B | 454

Training
FORUM MANAJEMEN & Research
INDONESIA Institute -
JERAMBA ILMU SUKSES

Published by:



International Conference of I COI

Olrganizaltiomal Innovation 2024 2024
Proceedings i;[qsi,sg;uzfﬁ‘}-wzo

23-25 July 2024

atz = BO + Zgzl Aoo-tz—o + Zg=16pet2—p + Z?:l ei F]t—i + ZZ:l Hk FMk—i +
2711=1 91 FRt—l + Et ..... (4)

Description:

SM = CPO price on the Medan spot market

FJ = CPO price on Jakarta futures market

FM = CPO price on Malaysian futures market

FR = CPO price on the Rotterdam forward market
o, = ARCH Effect

etz_p = GARCH Effect

09,80 = Constant

Aoss»s Opaiaa; 0;,, 0,8, = Coefficient

& = Residual

4. Finding and Discussion

The data in Table 2 show the average price, standard deviation, and coefficient of variation in
each market. The immense average price occurs in the Rotterdam market, at approximately
$672. Meanwhile, the lowest average price is in the Medan Spot market at around $618.43. In
addition, the average price in the Jakarta futures market is $635.28. Thus, the average price on
the spot market is flatter than the average price in the futures market of Indonesia. However,
the most significant coefficient of variation also occurs in the Medan spot market, with a value
of 17.68%. This demonstrates that the price fluctuations in the Medan spot market are the
highest compared to other CPO futures markets.

Table 2. Descriptive Statistics of CPO Prices in the Period Before and During the Covid-19
Pandemic

Description Average Standard Deviation Coe.fﬁ'ment of
Variation

Malaysia Futures 619.27 90.01 14.53%

Futures Jakarta 635.28 97.72 15.38%

Forward Rotterdam 672.81 99.50 14.79%

Medan Spot 618.43 109.31 17.68%

The high risk of price changes challenged by market participants in the spot market compared
to the futures market indicates the urgency for activities that can minimalize the risk potential
encountered. One alternative strategy that is possible to do is hedging.(Zavadska et al., 2018)
stated that hedging carried out by market participants could reduce the risks confronted by
market participants due to price fluctuations developed in the future. Hedging is also
recommended to be carried out during crisis periods considering the risk of change faced by
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market participants is more remarkable than during regular periods(Tadesse et al., 2014).

Table 3. Stationarity Test Results at Level

Description Level P-Value Conclusion

Malaysia Futures Level 0.8339 Not Stationary
Futures Jakarta Level 0.7095 Not Stationary
Forward Rotterdam Level 0.7969 Not Stationary
Medan Spot Level 0.6415 Not Stationary

The analysis of price volatility transmission between the spot market and CPO commodity
futures begins with a price static test in each market. Static data have an average value and
constant variance during the analysis (Das & Nason, 2016). Static data are indicated when the
p-value is lesser than 0.05. For instance, based on the data in table 4, the p-value of the Medan
spot market, Jakarta Futures market, Malaysia futures market, and Rotterdam forward market
is more significant than 0.05. Thus, the price of CPO in all markets is not stationary at the level.
Therefore, it is necessary to assess the stationarity of prices at the level of the first derivative
(first difference).

Table 4. Stationarity Test Results at the First Difference. Level

Description Level P-Value Conclusion
Malaysia Futures First Difference 0.0000 Stationary
Futures Jakarta First Difference 0.0000 Stationary
Forward Rotterdam First Difference 0.0000 Stationary
Medan Spot First Difference 0.0000 Stationary

Table 4 shows the results of the stationarity test of CPO prices at the first difference level.
Repeatedly, the p-value obtained in all markets is lower than 0.05. Consequently, it can be stated
that the price of CPO in all markets is stationary at the first difference level, and data analysis
can be continued at the ARCH effect test stage on the mean equation.

The ARCH-LM test is used to determine the ARCH effect on the mean equation of the volatility
transmission relationship between the spot and futures markets. The mean equation's
probability value of less than 0.05 indicates an ARCH effect. Based on the results of the ARCH-
LM test on the mean equation, the probability value is lesser than the value of 0.05. Thus, it can
be stated that there is an ARCH effect on the mean equation, and an analysis of the transmission
of CPO price volatility between markets using the variance equation can be carried out.
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Table 5. Volatility Transmission Test Results in the Medan Spot Market

Variable Coefficient | Probability | Description
ARCH 0.124144 0.0000 Significant
GARCH 0.864692 0.0000 Significant
Jakarta Futures Market 3.676553 0.0000 Significant
Malaysia Futures Market 3.213536 0.0000 Significant
Rotterdam Forward Market | -5.668985 0.0000 Significant

Table 5 shows the GARCH model (1,1) of volatility transmission test outcomes between the
CPO commodity futures market and the Medan spot market, consisting of the Malaysia futures
market, the Rotterdam forward market, and the Jakarta futures market. The probability value
smaller than 0.05 for all futures market variables indicates transmission of price volatility from
the futures market to the spot market for CPO commodities. The results of this study are aligned
with the research supervised by (Manogna & Mishra, 2019), which researched the analysis of
the volatility transmission between the spot and futures markets of agricultural commodities in
India. The study results indicate that price volatility in the futures market is transmitted to the
spot market. The results also reveal that the relationship between the futures market and the
spot market for agricultural commodities in India is efficient. (Mahalik et al., 2009) analyzed
the volatility transmission in the futures and spot markets on Multi Commodities Exchange
(MCX) India. The sectors studied are agriculture, energy, and metals. The study results indicate
the volatility transmission between India's futures and spot markets for metals and energy
commodities.

The result of (Wulandari et al., 2019) demonstrates that the futures market’s volatility influences
the spot market’s volatility, affirming the superiority of the futures market beyond the spot
market. Additionally, this approves how decisive the futures price data is to the spot market,
mainly for producers in general and exclusively for farmers. The admissible shareholders and
market contributors might have equal access to the source of information in prices of spot and
futures market. The entire coffee supply chain associations, particularly farmers, should be
provided with price information. Moreover, the farmers will have a selling price preference
which provides them some advantages, having a definitive position on bargaining with collector
traders. Thus, they can trade their commodity to the closest spot market, mainly while the
futures price plays a price discovery role of the spot prices. As a result, this will benefit farmers
in enhancing the profit by appointing which market they prefer to auction.

Volatility transmission indicates a risk transmission mechanism between markets. Some
previous researchers have researched the transmission of futures market volatility to the spot
market for agricultural commodities. (Malhotra & Sharma, 2016) conducted research about the
volatility relationship of five vegetable oils on the spot and futures markets. The study results
affirm that information on the futures market plays more substantial domination on the spot
market. Additionally, the research outcomes are also supported by the findings of research
conducted by(Srinivasan, 2015). The study results imply that futures market volatility is
conveyed to the spot market. Thus, traders in the futures market must be alert, observing the
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volatility in the futures market. Research conducted by(Kasman & Kasman, 2008) stated that
the volatility of the Istanbul futures market is transmitted to the spot market. The positive effect
obtained by the existence of the futures market is the decline in volatility occurring in the spot
market.

Futures market developed in the early eighteenth century in Chicago, the United States of
America. This happened since Chicago was located in the center of agriculture and animal
husbandry in western America. Issues caused the early emergence of the futures market during
the harvest period where agricultural commodity yields were abundant or during a famine
period causing a reduction in the supply of agricultural commodities. Consequently, high price
fluctuations were formed in the market. Moreover, this is the basis for the formation of the
futures market. In 1848, the first futures exchange, called the Chicago Board of Trade, was
formed. The trading activity was still a forward contract for corn on March 13, 1851, since the
standardization of forwarding contracts began in 1865. Meanwhile,(ICDX-Group, 2021). By
making transactions through contracts, the farmers will agree with the buyer of the corn
commodity at the agreed price and time. The agreed time generates a futures contract, which is
a hedging tool. The contract will benefit both the seller and the buyer because they conduct
transactions on future harvests. Nevertheless, the price has been agreed upon through a signed
contract.(Putri, 2020).

Initially, the purpose of the futures market was to protect the price of agricultural products. This
price protection can be declared as a contract, where an agreement is made on the current price,
and sending and transferring of funds is carried out at a future date to reduce the opportunity of
price changes that can be detrimental. Accordingly, this agreement becomes a futures contract.

The role of the futures market is as a hedging instrument for CPO commodity market
participants. Hedging is a hedge carried out to diminish the risk in futures trading. Hedging
works by minimizing exposure by taking over or transferring it to a party who can administer
it. Hedging on futures contracts allows sellers, investors, and speculators to minimize the risk
in sales due to price fluctuations. This mechanism, of course, allows producers to sell
commodities that will only be harvested in the following few months but at a predetermined
price. This guarantee benefits producers since they are not disturbed by the price variation.
Other parties, such as raw material processing companies, may also benefit from the certainty
of goods at stable prices.

Additionally, the futures market can also be used to establish transparent and fair prices of
commodities (Pokrivcak & Rajcaniova, 2014). Therefore, futures trading is an alternative to
price formation. Regarding CPO commodities, (Zavadska et al., 2018) stated that the CPO
futures market played a role in forming CPO prices in the Indonesian CPO spot market. As the
markets collaborate, the price discovery and spillover effects are significant gauges in futures
markets. Moreover, the prices movement is revealed in the spot market. Obtaining valuable
sources about futures prices can assist producers and consumers in price formulation strategy
and investment approaches (Dahl, 2019). Thus, lawmakers and legislators should assert the
competence of futures markets and develop market assistance by enforcing appropriate trading
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designs to facilitate farmers and traders to exploit and derive the benefit of sufficient
information (Sinha & Mathur, 2016).

Moreover, producers with adequate liquidity may contemplate the futures market as a hedging
instrument, analyzing the futures market’s function. It is fundamental for the legislator to
determine if futures markets or stock markets control the price-setting mechanism. Based on
research conducted by(Arnade & Hoffman, 2015), agrarian policy-making authorities generally
concentrate on cash markets, while several financial experts contend that futures markets
become convertible can assimilate advanced input rapidly. Hence, this condition may have also
played a part in price discovery than cash markets, indicating that producers and policymakers
should be more alert to futures markets as they analyze and estimate monetary outcomes in
agribusiness. Furthermore, this research supplies factual admission to traders, hedgers, and
regulators that the futures market holds control over the spot market may be collided by
deliberation that will disarrange the cash market.(Wulandari et al., 2019)

The advancement of sophisticated technology and pace of development in obtaining
information has driven the market participants to implement online transactions on the futures
market, especially for CPO commodities. Moreover, the transaction has turned more accessible
and affordable. This condition allows market participants to adjust the information on price
fluctuations in each CPO market. Eventually, the transmission of price volatility between the
CPO markets and the futures markets in Indonesia and the international market has become
more accelerated in affecting the price volatility in the Indonesian spot market. In addition, the
increasing flow of globalization causes a rise in risk through shocks in specific markets (Kim
& Lim, 2019).

Volatility in the futures market will influence volatility in the spot market, confirming the
futures market dominance beyond the spot market. This affirms the significance of futures price
information to the spot market, notably for producers or farmers. The market players and other
shareholders obtain equal access to the price disclosure, spot, and futures. Additionally, the
coffee supply chain alliances, especially farmers, should be equipped with reliable price
sources. Farmers will have a selling privilege of not directly selling their commodities to
collector traders. Having said that, they can sell their commodities to the most accessible spot
market, mainly as the futures price plays the price discovery function of the spot prices.
Consequently, farmers will gain some interest in gaining their income by appointing the market
they prefer to trade. Furthermore, producers with sufficient cash resources may examine the
futures market as a hedging instrument, contemplating the role of the futures market.

Policymakers require to recognize if futures or cash markets lead the price framework.
Agricultural policymakers often focus on cash markets, whereas many economists argue that
futures markets are more liquid, absorb new information more immediately, and thus contribute
more to price discovery than cash markets. This is provided as an indication that producers and
policymakers should be more attentive to futures markets when evaluating and forecasting
economic outcomes in agriculture. In addition, this research provides empirical evidence to
regulators, hedgers, and traders that the futures market's dominance over the spot market may

FMI = ho | 459

Training
FORUM MANAJEMEN & Research
INDONESIA Institute -
JERAMBA ILMU SUKSES

Published by:



International Conference of I COI

Olrganizaltiomal Innovation 2024 2024

® e-ISSN: 3064-6030
Proceedings FMI, Vol 1
23-25 July 2024

be impacted by speculation that it might disarrange the cash market.
5. Conclusion

Price volatility in the futures market, consisting of the Jakarta futures market, the Malaysian
futures market, and the Rotterdam forward market, affects price volatility in the Medan spot
market. Consequently, the local futures market and international futures market affect price
fluctuations and the arrangement of CPO prices in the Indonesian spot market. Therefore, CPO
commodity market players are required to be alert to any information occurring in the futures
market to determine investment strategies.
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