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Abstract

Palm-cooking oil is considered to be one of thenary commodity for the Indonesians. In the worldtlod
palm-oil products, Indonesia has currently esthklisits contribution to the production of palm-gibods
globally. However, in the local market, Indonesis lexperienced the volatility on the price of ofithe most
popular palm-products’: the palm-cooking oil. Extditerature suggest various factors affecting gam-
cooking price in Indonesia. The objective of thisdy is to analyze the influence of the volume alinp-cooking
oil production, the Gross Domestic Product (GDRg, tonsumer price index, the export tax of CrudenFail
(CPO), the Indonesian Rupiah (IDR) exchange rateyblume of CPO production, the price of soy-berthe
size of plantations area, and interest rate oheagptice of palm-cooking oil in Indonesia. In adait by using
SEM on the 204 samples covering the period duri@@61- 2012, this study expands the analysis byhéurt
investigating the effect of these nine factors ébedmine the international price of CPO and thein@ export
of CPO. Generally, the main findings indicate ttte nine factors as mentioned influence the pricpatm-
cooking oil, the international price of CPO and #edume export of CPO individually. More specifilgalas the
substitution product to the soy-bean oil, the paboking oil have underlined the greater elastiditye to the
various utilities that can be further produced utfilf the local and international demands that haseased
progressively.

Keywords. Palm-cooking oil, the price of palm-cooking ohgtinternational price of CPO, the volume export
of CPO, SEM.

1. Introduction and Literature Review

Palm oil is a kind of vegetable oil produced frdme fruit of the palm tree. Nowadays, the demandpfdm oil
has increased significantly due to its versatiiézation that is beyond for food-consumption ecgoking oil
and margarine. According to several reports (seeXample Abdullah and Wabhid, 2010; World Growt812;
Goenardi, 2008; Thoenes, 2006), the palm oil atswiges numerous values for non-food consumptigntgo-
fuel and medicine emphasizing its substitution gahgainst other existing materials such as fossil-&nd
chemical extract. Other points highlighting the achage of the palm oil include the long-term avaiity and
health issues. More specifically, the palm oil lits® now considered as the best option to sulistittie use of
trans-fat oil with a relatively lower cost thus cpromote a healthier life-style, as well as to coeene the
availability of fossil-fuel in the long term. As éhdemand for the palm oil increases, many produaacs
exporters in tropical countries e.g. Indonesia, ayisla, Thailand and Nigeria have tried to optimthe
production of palm oil by a massive opening of m@aim plantations in order to produce tons of painit$ for
further production of palm oil (World Growth, 2011)

Indonesia in particular, has now become the higbestributor for the world palm-oil products andyébher
with Malaysia, have covered more than 85 percenwarid total of palm-oil production (Arifin, 2013/Vorld
Growth, 2011). Accordingly, the report also highligd the condition mentioned earlier on that thenpsing
economic value of palm-oil products motivates thdonesian local producers to open new fields fergalm
plantations substantially. More specifically, Anif(2013) highlight the issue on variety of Indoaesi palm-
tree producers, from smallholders to major playensling large-scale plantations, which contributgaaticular
challenge on the palm-oil industry in Indonesiae Tduthor further acknowledge that some major palm-o
business actors in Indonesia have become the iparits in the Roundtable Sustainable Palm Oil (RSRO
major certifying body of palm oil trade system, wdigy the Indonesian Palm Oil Association (IPOA) has
withdrawn its membership from the RSPO. The authmpects this condition as one of the significactdr
affecting the stability of the palm-oil price indanesia.

According to World Growth (2011), an average ofgcent of the palm oil production worldwide is dider
food purposes such as cooking oil and in margarifies report also predicts that the demand foiptie oil is
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growing following an increasing awareness from diegeloping nations to the use of palm oil in theetst of

food manufacturing industries e.g. fast food, bgkamd snack. The hydrogenation process of unsatlfats is
needless as palm oil is very much adaptive to ihle heat compared with other kinds of vegetabls eifj. soy
oil, sunflower oil and olive oil thus establishitite competitiveness of palm oil against other vagletoils. The
other point worth highlighting that many developsalntries (see for example the United States, thitet
Kingdom, Canada, Denmark and Switzerland) have waged efforts to minimize the use of trans-fatimtib

their food industries. Consequently, the commenegdilie of palm oil raises significantly due to stsbstitution
for the trans-fat cooking oil, (World Growth, 2014hdullah and Wahid, undated).

As the major producer of palm oil, Indonesia alsgpegiences a huge number of palm oil consumption.
Indonesians in majority has now massively usedctieking oil extracted from palm oil and yet affectithe
rapid growth on the local consumption of palm &ifin, 2010a, b; Obado et al., 2009; Goenardi, 2008e
authors report that the use of palm oil for cookoiin Indonesia reached 75.85 percent in 2003 aad
expected to be at 77 percent in 2008. Consideringessential utilization for public consumptiong th
government of Indonesia sets cooking oil as ongtagble food commodities. Therefore, the governrhastthe
right to control the price of cooking oil. The gormment sets the relevant policies by releasing $fiipi of
Finance Decree No. 09/PMK.011/2008 and revised éaeinber 2008 with the issue of Ministry of Finance
Decree No 223/PMK.011/2008 which impose higher expax rate when the international price of palrh oi
increase. Accordingly, the issue of this decreexpected to maintain the availability of palm ailr fthe
domestic market for the further production of cagkoil (Rifin, 2010a, b).

Beside several factors as briefly introduced argtudised above: the size of plantation area, théuption
volume of the palm-cooking oil and other inherendduct of palm oil e.g. CPO, and the export taxtaek
literature have underlined other factors that iafice the price of palm-cooking oil. Abdullah andhida(2010),
Talib and Darawi (2002), and Carrere (2001) empeaslie positive effect of the price of soybeanoailto the
price of palm-cooking oil due to the closest sub#di of soybean oil for palm oil and cross pricasttity.
Frankel (2008) and Kohn (2008) argue the impacthef real interest rate on real price of mineral and
agricultural commodities, including the palm-coakinil. The authors suggest “a carry-trade” effextulted
from the extent of interest rate on to the avaligbof stock of product. It is claimed that, thggher the interest
rate offered by the banking sector, the lower thedpctivity of the producer due to the increasesa¥ings.
Thus, it decreases the availability of stock of@dpict and increases its price subsequently.

The other factor worth highlighted is the exchargfe. A decrease of the exchange rate of a locatioey e.g.
Indonesian Rupiah (IDR) against the foreign curyeag. the United States (US) Dollar or Euro infice the
export and import activities. Adiningsih et al. (&), Husman (2005) and Onafowora (2003) arguetheateal
exchange rate of IDR influence the trade baland¢ed®n Indonesia and its trading partner such agapuore,
Japan, China and the US. The authors indicate ahaihcrease of IDR will increase the price of dotiges
product, including the palm-cooking oil, due toreaer volume of the particular product for the@xgpurpose,
and likewise. Subsequently, Prastowo (2008) pabiéé the movement of a real local exchange rate als
determine the consumer price index, including tldmpcooking oil as one of the primary commodity in
Indonesia. Based on the findings from the ordirlapst square analysis, Prastowo (2008) indicatad ttre
decrease of the IDR exchange rate increases th&uwcan price index and further raises the price afnp
cooking oil in Indonesia. The Government of the R#jg of Indonesia has been imposing the free-itwat
exchange rate policy since ™ August 1997 that is much affected by the occurenicAsian Crisis in 1997.
Therefore, the real exchange rate of IDR is culyetépending by the market system that further ltedhe
volatility of the IDR exchange rate.

Furthermore, Hubbard et al. (2012) implied that ghess domestic product (GDP) of a country affaetdrive

of a product price. The authors suggest that theement of the GDP is more likely influence the oice

variety of products in general and palm-cookingpoite in particular as there is a positive relagioip between
the GDP and the purchasing power parity (PRR) efrtation. A higher GDP indicates a higher demanithén
fulfilment of the primary of needs for the palm-&aw, and yet increasing the price of the commaodity

Hence, based on the literature review as prior riest, this study aims to analyze the influenceesav
independent variables namely: the volume of palokiw oil production, the GDP, the consumer pricaeix,
the export tax of CPO, the IDR exchange rate, tieme of CPO production, the price of soy-beantbi, size
of plantations area, and interest rate on to theepof palm-cooking oil in Indonesia. In additiathjs study
expands the analysis by further investigating fifeceof these nine factors in determining theiiné&ional price
of CPO and the volume export of CPO. The analysis eonducted under the Structural Equation ModeM)5
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to further examine the inter-relationship among dbhserved variables following rationales develofredh the
review of relevant literature in the topic of thedy, as well as to explain the research objediwvestablished
previously.
The remainder of this paper presents a brief dssonon the research method and design, followeithdyesult
of data analysis. The final section discusses ¢inelasion and further implications for the fututedies.
2. Research Method and Design
This study uses thsecondary data consisting seventeen years of observatiomgdrom 1996 to 2012. The
time series data is then detailed into monthly ©assulting the total of 204 samples (17 years xnbaths =
204 samples) that are further deemed for lineadtyd normality tests. Table 1.1 summarizes the
operationalization of the observed variables aed thheasures.

Table 1. Operationalization of Variables

Sour ces of Data Unit of Name of Variable Symbol | Sign
M easur ement
1.Indonesian Bureau of Statisticg
- . IDR/Kilogram Palm-Cooking Oil Price HMG Y1

2.Ministry of Trade of Republic of g g !

Indonesia
Oil World Metric ton/US$ International Price of CPO | HCP; Y2
Indonesian Bureau of Statistics | Metric ton Export Volume of CPO VEC, Y3
Indonesian Bureau of Statistics | Metric ton PrOdL.]Ctlon. Volume of Palmy VPM, X1

Cooking Oil
Asian Development Bank (ADB) IDR/ year on year | Gross Domestic Product GDP; X2
100 base years .

ADB (1978,1996,2001) Consumer Price Index IHK X3
1. Ministry of Finance of Republi¢

of Indonesia

0,
2. Ministry of Trade of Republig Aver_age rate (% / Export Tax of CPO PEC, X4
. metric ton)

of Indonesia
3. ADB
ADB Units end of period IDR Exchange Rate to USD KRS, X5
Indonesian Bureau of Statistics | Metric ton Production Volume of CPO| VPC; X6
il World Metric ton Internat_lonal Price of Soy-l_”vIKt X7

bean QOil

M'mStrY of Agn_culture of Acre Size of Palm Plantations LLK 4 | X8
Republic of Indonesia
ADB Average rate (%) Interest Rate TSB; X9

Subsequently, the collected data is analyzed ugiegStructural Equation Modelling (SEM) that estiesaa
series of separate, but interdependent, multigleession equations simultaneously by specifyingsthectural
model (Hair et al, 2010; Ghazali, 2008). The awhbighlight that the structural model can presém& t
relationships among independent and dependentblesif®oth in the same model of the relationshiplving
these variables and when dependent variables tesatthe independent variables in the other model of
relationships. The use of SEM provides two majoraathhges for the study. First, it provides a dimeethod
when dealing with multiple relationships simultansly emphasizing the statistical efficiency. Sedpnthe
SEM is more powerful than any other statisticalltom examining the relationships comprehensivaig a
further becomes a confirmatory analysis insteath®fexploratory analysis. In sum, the use of SEkt i®st the
research hypothesis whethaslume of palm-cooking oil production, the GDP, tt@ensumer price index, the
export tax of CPO, the IDR exchange rate, the velwihCPO production, the price of soy-bean oil, gtz of
plantations area, and interest rate; influencehbeprice of palm-cooking oil in Indonesia; theeimational price
of CPO and the volume export of CPO, simultaneoasty individually.

In fulfilling the objective of the research as dissed earlier on, this research employs indepengeiatbles (Y)
and dependent variables (X) (see Table 1.1). Tihependent variables are termed as the latent VesiabhSEM
that requires the inter-related examinations wiih ebserved variables or the dependent variablethdt, the
latent variables are determined in terms of obskmagiables. Thus, the latent variables in SEMtezated as
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the properties of the observed variables. Figutedisplays the SEM employed within the researchehotithe
study.
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Figure 1. The SEM in Analyzing the Factors Influencing the Palm-Cooking Ol Price and Their
Effects on the Indonesia*s Export Volume of CPO and the Intermational Price of CPO

3. Discussion and Analysis

Prior to proceed the SEM in the fulfiiment of thiejective of this research, Hair et al. (2010) swgdbat it is
pivotal to conduct linearity and normality teststok data. The test of analysis of variance (ANOV¥gs
conducted to examine the continuous linearly relagriables in this study. The result of ANOVA iodie that
except for the linearity between Y1 and X3 (HMG*IlHKhe linearity among all related variables arWwethe
0.5 threshold and significant at 0.000 (see Appetdli The value of the test of linearity between afid X3 is
0.418 that is below the 0.5 threshold, thus it @nés a low concern of the linearity between thesevariables.

Further, the normality test was conducted to ddtegrthe normally distribution of the samples. Thetistical
results from the Kolmogorov-Smirnov and Shapirofifiésts of normality show a normal distributiontbé
samples for each independent variables. The datawtére free from the linearity and normality camseare
further tested to determine the simultaneous ieleted dependence relationship among latent andnadas
variables using AMOS statistical software versi®n0l

Following the SEM-based research model as showhigure 1, this study estimated the free paramdters
the observed data using the maximum likelihoodhestion (MLE) (see Table 2). The findings from the i1
test results indicate that, except for the relaivm between the production volumes of palm-cookiih@gX1) to
the international price of CPO (Y2), as well as thltionship between the international price of-bean oil

(X7) and the export volume of CPO (Y3), all relasbips among related latent and observed variabies
significant.
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Table 2. Maximum Likelihood Estimation

sig. | P CR. S.E. ESt'mat

Yes |= 20.14944 | ,00119 |,02392 eyl |<— |yl
Yes |= 4.67475 |,09452 |-.44187 X1 |<— |yl
Yes |= 345929 |,07811 |,27020 X2 |<— |yl
Yes |= 644113 |,01827 |-11771 X3 |<— |yl
Yes |= 6,80295 |,07281 |,49533 xa < |y1
Yes |= 15,50836 |,05728 |,88837 X5 |<— |yl
Yes |= 447093 | 47017 |2,10208 | x6 |<— |y1
Yes |= 3,84030 |28401 |1,09068 | x7 |<— |yl
Yes |= 6,24132 |,15046 |-.93906 X8 |<— |yl
Yes |,00295 |-2,97315 |,06728 |-,20003 X9 |<— |yl
Yes |= 20,14944 | 00017 |,00339 ey3 |<— |y3
Yes |.01196 |251332 |,00883 |,02218 yI  |<— |y3
Yes |,01371 |-2.46486 |,01038 |-,02560 xa  |<—|y3
Yes |= 8,95298 |,01040 |,09308 X5 |<— |y3
Yes |= 460759 |,06651 |,30643 X6 |<— |y3
Yes |= 691892 |,01941 | 13431 X8 |<— |y3
Yes |= 4.65028 |,00713 |-.03317 X9 |<—|y3
No |.91997 |-10047 |,03709 |-00373 X7 |<— |y3
Yes |= 3.41153 |,01405 |-,04793 X1 |<— |y3
Yes |= 420289 |,03557 |.14949 X5 |<— |y2
Yes |= 20,14944 | 00043 |,00865 ey2 |<— |y2
Yes |,02491 |-2.24283 |,18853 |-42285 X6 |<— |y2
Yes |= %6,13821 |,02565 |-.15742 i <= |y2
Yes |= 10,32881 |,10645 |1,09952 | x7  |<— |y2
Yes |.00323 |2,94510 |,18033 |,53108 V3 |<— |y2
No |,09320 |1,67874 |,03709 |,06227 X1 |<— |y2
Yes |= 26,39334 |,00728 |-,04652 X3 |<— |y2
Yes |.06354 |-1,85536 |,02918 |-,05414 2 < |y2
Yes |= 11,57204 |,06336 |.73321 X8 |<— |y2
Yes |.,00206 | 3,08125 |,02956 |,09108 xa  |<— |y2
Yes | =+ -3,40839 |,02603 |-,08871 X9 |<— |y2

These exceptions on the relationships between X&NPX7-Y3 underline the inelasticity of the extesit palm
oil also known as CPO. It shows a contrast feapfirtne local production volume of palm-cooking bt has
no effect on the international price of CPO. In iidd, the CPO and palm oil have remarked their
competitiveness as the valuable alternative ofstifestitution good emphasizing the versatility af tBPO in
further generating variety of products. Thus tharéase of international price of soy-bean oil doasinfluence
the export volume since there has been a greatrtewfaCPO to be further used by the various produce
internationally.

Subsequently, the evaluation of the model fit wassdeicted and resulted a SEM of the factors inflirpthe
palm-cooking oil price and their effects on thedndsia’s export volume of CPO and the internatigmeade of
CPO. The study evaluate the goodness-of-fit categsulted from the statistical software of AMOSsi@n 19.0
as depicted in Figure 2. Various criteria emplotedetermine the goodness-of-fit on the impliedrinatielded
an acceptable goodness of fit of the SEM for thialgsis. The implications of the results indicatattthe
observed variables consist of nine measures froRXX1influence the palm-cooking oil price, the intational
price of CPO, and the export volume of CPO. Acaaghyi, individual factors in determining the palme&ing

oil price, the palm-cooking oil price and the imational price of CPO have a direct effect on tkgoet volume
of CPO.
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Figure 2. The Full Structural Equation Model foe thnalysis on Factors Influencing the Palm-Cookiyg
Price and Their Effects on the Indonesia’s Expartuvhe of CPO and the International Price of CPO

4. Conclusion and Implications

Agriculture sector in general, and the palm oilustly in particular, has played a pivot role in thdonesian
economy. It is claimed that palm oil is considetede a strategic sector since it is the raw matémi further
producing the cooking oil consumed by Indonesidifir(, 2010a,b; Obado et al., 2009; Goenardi, 2008}
also claimed that Indonesia has become the lapgedticer of palm oil, overtaking Malaysia since 08nd the
total export of palm oil from both countries cohtried 91 per cent of the total world palm oil expgar2007
(based on the report by United States Departmermigsfculture in 2008, quoted in Obado et al., 2009)
Accordingly, the increasing demand of the palmpodducts (consisting of CPO and refined palm aibally
and internationally influences the price of palnokiong oil as well as both of the international priof CPO and
the export volume of CPO.

The main findings indicate that the volume of palavking oil production, the GDP, the consumer phiciex,

the export tax of CPO, the IDR exchange rate, tilerme of CPO production, the price of soy-beantbi, size
of plantations area, and interest rate influenae phice of palm-cooking oil in Indonesia, as wed the

international price of CPO and the Indonesian’sogixgolume of CPO. More specifically, the local guation

volume of palm-cooking oil has no effect on theemfitional price of CPO. It can be argued thatpitiee of

local palm-cooking oil is determined following tikbange of the international price of CPO. Thusadiqular

tax policy by the Government of Indonesia in impgsa high rate of export tax provide might presegreater
impact on to the government’s income instead ofeksing the palm-cooking oil price and the inteome

price of CPO, consistent with Rifin (2010b). Furthere, in comparison with the soy-bean oil, the C&d

palm oil have underlined the greater elasticity thu¢ghe various utilities that can be further proeid using the
main palm oil products as mentioned above.
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The findings of the study provides a significargigint especially to the local regulator for furtimanaging the
concern on the change of palm-cooking oil pricatdad of imposing the high export tax towards maaiitg
the availability of palm-cooking oil for the locaharket, the regulator can integrate the differezgds from
various local palm-oil business players. Given fidet that the actors of palm-oil industry in Indsi@evaried
from the smallholders of palm plantation to the onggroducers; the initiative can bring more positoutcomes
to the local industry towards the stability of t@mpetitive palm-oil price that beneficial to bgtfoducers and
consumers in Indonesia. The current role of theAR® the co-promoter in developing the certificatgystem
for the Indonesian Sustainable Palm Oil (ISPO) banfurther maximized when all parties are incorpeta
within this scheme. Thus, it will create more pesitcontributions to both of local producers ane th
government, especially in term of strengtheninglibegaining position as well as the production gatd the
Indonesians’ palm-oil products in the global palinbosiness.
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APPENDIX 1.The Result of test of Linearity: Anova.

Results | Sig F Mean df Sum of | Linearity Beween
Square Squares
linear ,000 158,768 7,094 1 7,094 yl*y2 (HMG*HCP)
linear ,000 613,304 9,429 1 9,429 yl*y3 (HMG*VEC)
linear ,000 613,304 9,429 1 9,429 y1*x1 (HMG*VPM)
linear ,000 5921,441 11,894 1 11,894 y1*x2 (HMG*GDP)
linear 418 ,669 ,028 1 ,028 y1*x3 (HMG*IHK)
linear ,000 28,645 1,732 1 1,732 y1*x4 (HMG*PEC)
linear ,000 3474,342 15,325 1 15,325 y1*x5 (HMG*KRS)
linear ,000 44823,122 | 12,888 1 12,888 y1*x6 (HMG*VPC)
linear ,000 162,833 9,077 1 9,077 y1*x7 (HMG*HMK)
linear ,000 3165,122 8,477 1 8,477 y1*x8 (HMG*LLK)
linear ,000 199,969 3,779 1 3,779 y1*x9 (HMG*TSB)
linear ,000 1561,863 1,490 1 1,490 y2*x1 (HCP*VPM)
linear ,000 53641,514 | 1,578 1 1,578 y2*x2 (HCP*GDP)
linear ,000 70,817 ,326 1 ,326 y2*x3 (HCP*IHK)
linear ,000 989,598 1,315 1 1,315 y2*x4 (HCP*PEC)
linear ,000 63,686 ,320 1 ,320 y2*x5 (HCP*KRS)
linear ,000 31260,568 | 1,480 1 1,480 y2*x6 (HCP*VPC)
linear ,000 8814,973 1,698 1 1,698 y2*x7 (HCP*HMK)
linear ,000 34964,480 | 1,758 1 1,758 y2*x8 (HCP*LLK)
linear ,000 3028,100 1,549 1 1,549 y2*x9 (HCP*TSB)
linear ,000 37873,474 | ,449 1 449 y3*yl (VEC*HMG)
linear ,000 1700,296 ,393 1 ,393 y3*x1 (VEC *VPM)
linear ,000 127,908 ,161 1 ,161 y3*x4 (VEC *PEC)
linear ,000 735,464 ,348 1 ,348 y3*x5 (VEC *KRS)
linear ,000 56463,906 | ,470 1 470 y3*x6 (VEC *VPC)
linear ,000 549,740 ,394 1 ,394 y3*x7 (VEC *HMK)
linear ,000 3534,880 ,386 1 ,386 y3*x8 (VEC *LLK)
linear ,000 715,792 241 1 241 y3*x9 (VEC *TSB)
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