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Abstract

The purpose of this paper is lo anahze the impacts of global trade reform an the
world vegetable oil markel. For this purpose, this study developed a world spatial
equilibrium model for vegetable oil that incorporafes paln oil and soybean oil. The
maodel contained major palm and soybean oil imporiing and exporting countriey and
regions. The resulis show that free and fair agreement trade leads 10 an increase m
vegetable oil wrade. Malaysian producers and China conswmners are the biggest
beneficiaries. Trade liberalization improves the overall world welfare as world
producer and conswner supluses increase. This implies the importance of moving

towards free and fair agreenent rrade in the global vegetable oll market.

1- Introduction

Vegetable oils are some of the mo:l heavily traded agricuftural commoditics ia the
world. Major vegetable oil produced in the world includes soyhean oil, palm oil,
rapesced oil and coconut oil. The trade patierns n the vegetzble oil industry are
primarily dominated by the globul import and export of palm und soybean oil.
Countries such as Malaysia, Indonesia and Nigeriu have been playing major roles m
the production of palm oil. Prior 1o 1964, Nigeria was the largest producer with
44.3% world share, Indonesta was second with 13,09, and Malaysis was thivd with
12.5% (FAS Online, 2009). In the ealy sixtics, particulady in the period of
prolonged depression i Lhe price of rubber, the govermpent of Malaysio saw the need
for diversification and chose oil palm as the promising crop. As a statt, it introduced

incentive schemes for oil palm plantations. Within six years, Mualaysia overtpok
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Indonesia and Nigeria in tesmy of palm oil production. In 1970 Malaysia became the
largest prodicer of this particular vesetable ol For instance. Malaysia sccounted for
55% of warld's palm ol production i 19805 in 2006 Malaysia produced 415 and
Indonesia 45% of the world production. On the contrary. the production of the same
il inNigeria dechined steadily, and for the Fast 10 years, it has been & net importer of
paln oil. The production of palm oil at 37.02 million won is the highest among the
waorld’s vegetable ofl and fat prodoction in 2009 followed by soybean oil ar 36.25
million ton. Soybean oil is the second fastest growing vegetable oil, after palm ol
The production o soybean ol has only been concentrated in few countries. The four
largest producers of soybean arc the USA, Argentina. China and. Brazil with 25.6%.
V77%, 17.5% and 162% of the toml production of soyvbean O, respectively

Argenting exports 56% of the total world's expant of sovbean oil. In the nternational
trade, soybean generally secounts for of Jeast 225 of the tolal vegetable ol export (FAS
Onlime, 2009). The three leading world exporiers of soybean oil are Argenting, Brazil
and United States.

2. Literature review

In the following. we reviewed some relevant literature on palm and soybean oil export
supply and import demand studies.  These studies are useful in understanding the
structure of vegetabie oil trade industry. In addition, literutures on spatial equilibriom
model are also reviewed. There studies are useful in understanding the technique and

applicability of this model o trade analysis

Palm and Sovbean oil export supply and import demand Studies

Empirical estimations of the import demand and export supply clasticities were
predicated based on specifications from standurd vade models. A number of
different model specifications have appeared in the Jiterature. and some of these were
reported by Sarris (1983) and Thompson (1993). Many stindard trade egquations.
linking the volume of imports of exports to relative prices and to the levels of
coonomic activitics, and have been estimated over the 1ast two decades with good
cmpirical success finding  The success of the standird trade moded dock not.
however, rule out the existence of academic disagreements.  To some extent, such
arguments bave focused more on the mignitude snd the importunce of specific
parameters and variables than on the underlying empirical approach. The import
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demand and cxport supply functions have treditionally iachided a rclative price
variahle and real incomic, 0 account for the unusnal periods such as devalustion or
palicy changes. The relative price measurc is often the ratio of the import price to the
domestic price index of the commodity adjusted to exchange rate. which gives a
measure of the real exchange rate. The estimation method used for the smporl
demand and export supply. in the international trade in general and m agricultural
trade in particular, rémains an issue for discussions.  Most economisis arc
confortable with the assumption that (he eiasticity of sunply is infinitely efastic, and
therefore prices are exogenous, 1.6, the small country assumption.  This assumption
allows for the utilization of a single cquation in deciding import demand clusticities.
Although the majority of the empirical trade literature reports single estimasting
equations, the procedure has been criticized by 2 number 0f economists who 1nsist on
using simultancous equations for this purposc. For example. Riedel (1988) refuted
the low demand elasticity estimates as dominant in the economic litcrature, on the
basis that they suffercd from a simultancity bias. He further argued (hat resesrchers
usually incorrectly assumed that the elasticity of the expoit supply was inlinity,
making the price exogenous and leading them (o estimate the demand equation
independently of the supply. Nguyen (1989) was rather unconvinced by this
anaivsis; he offered a detailed critique of Riedel's work and discussed several points

in his eritique and concluded that they were wrong, misleading or irelevant,

Spatial equilibrium model studies

Spatial equilibrium mode] (SEM) can be defined us & model which solves the
simultancous equilibrium of plural regional markets, under the assumption of positive
transportation cost between regions. Interest in the SEM was initiated by Lnke { 1951)
in his paper on equilibrium among the spatially separsied markets and the solution by
using an analogue on the transmission of electricity, Samuelson (1932) demonstrated
that equilibrium solution conld be found by maximizing the total arca under the
excess demand curve but above the excess supply curve in each region. less the totsl
transportation costs of all shipment. He terned the function as the *social payoff
function’. Some cxamples of SEM studies in agricultwe internuuional trade are

Gujardo und Llizondo (2003), where they employed a SEM to sty the North

American tomalo market in a world market perspective; Spreen et al. (2003) focused
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on the world orange juice market. Gomez and Devadoss (2004) used SEM 10 analyze

the implications of trade liberalization om the world whest market.

3- The Model

To jormulate the SEM, the mixicl need import demand and expart supply functions
for palm and soybean oil. The impont demand and export supply functions are
specified as 1oilows:

QIS = SIS B ) (1

X!, = FOXBL.TLXY ) 2)

ra’
where { and / denote importing and exporting countries respectively, Q7 s the
quantity of umports demanded of palm oil (p) and soybean ol (5) while QX 18 the
quantity expart supply of palm oif and soybean oil. 7P, is the import demand price

of palm oil and soybean oil and XP%, is the export supply price of palm ol and

pr

suybean oil.  /° s the personal income while 77 is the techuology. X' s the

exchange rute of importing countries, and X’ is the exchange rate of exporting

countries. These two functions were ostimated by applying ARDL procedure using

Microfit

The spatial equilibrium model

After estinting the export supply and import demund functions, non-price variables
have collapsed nio the intereepts.  Following Takayama and Judge (1971), the
objective function of the SEM in this study was constructed i the form of quast-
wellare function delermined by the import demands end export supplies.  The
objective fanction 1s maximized subject to the transportation cost, price and gquuntity

constramits. The abjective function has the following algebraic form:

NN B8, - 05N, 18, 1)

max “". FY,.Q

.
= XY @GLxpl, + 0SY X XP XPL)

J MV ra

(3)
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where f, @, 8, snd A are parameters obtained from the import demand and export
supply functions. Maximization of equation (3) s subjected to equations (4), (5). (6)
and (7).

P, = X, s 3 2 4)
Equation (4) states that the export supply price of the type of palm oil or soybean oil
in the exporting country or region () plus the transportation cost from jto i (TC’f, )
& less than or equals to the impoert demand price of palm oil or soybean oil in the
importing country o region {1).

OxL, = W alIr, (5)

= }
QL. = Ofes * ol XP;,

(6)
Equation (5) and (6) are the material balance equations, Fquation (3) indicates thal

the export quuntity of palm oil or soybean oil (£X ,{_,) cquals to the impoit quantity of
palm oil O/ or soybean oil Qf ¢, Equation (6) shows that (he imported quantity of
palm o1l or soybean oil (Qr,,) equals to the exported quantity of palm oil QX or
soybean oil QX /. Finally, equation (7) is the non-negativ ity constraints.

1P,.. XP.., QI,. QX, 20 (N

P

4- Empirical model estimation

This section discusses the countries/regions included in this study, data and sources,
statistical procedure of the export supply and import demand equations, interregional
transportation cost. and the import tariffs schedule and scenarios.

To reduce the complexity of the model, countrics are indentified cither as palm or
soybean oil cxporting of imparting countries.  Pusther, countries with low trade
participation in either paln or soybean ol are agerepated into regions In all, the
world was grouped into fiftcen countries and regions. Countrics included in the madel
werc Malaysia. Indonesia and Regionl for the export of palm oil, while China, India,
Pakistan, Japan, Bangladesh, and Regiond were selected as (he importing
countriesfregions ol palm oil. As for the export of soybean oil, the countrics and

regions included in the study were Argentina, Brazil, USA, and Region2, The
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importing countries and regions of soybean ofl included China, India, Pakistan,
Bangladesh. and Regiond. Table | contains the lists of countries in this study,

Table(1): Regions and countries included in the model

Countries/ Regions  Exports Imports Port of Entry

1. Malaysis Palm oil Penung

2. Indonesia Palm oil - Jakarta

3. Regionl* Palm oil - Bangkok ( Thaitund)

4. Argenting Soybean il La Plaa

5. Brazil Soybean oll - Paranagua, Natal
6.USA Soybean ol - New Orleany

7. Region2” Soybean oil - Rotterdam (Nethierlard)
8. China - Palm & soybean ol Dalian

9. Tndia - Pulm & soybean ol  Mumbai

10, EU2S . Palm & soybean oil  Roterdam

I 1. Pakistan - Palm & soybeanoil  Anzali

12. Bangiadesh - Palm & soybeanoil  Dhaka

13, Japan - Palm oil Kobe

14. Region3' - Palm & soybean il Port Said (Egypt)

15. Regiond” - Palm & soybean cil  Rotterdam (Netherland)

Source: Bali & [ndonesia on the net (2009),

The determination of palm and soybean oil transport costs is an important aspect of
the model This study used transportation cost between two ports computed by
multiplying the distance between parts and per unit cost. The per unit transport cost
was calculated using the free-on-hoard (FOB) palm and soybean ol export values,
and cost-insurance-freight (CIF) palm and soybean il import values. The FOB
values were subtracted from the CIF values in order 1o get the transportation cost of
the total imports of palm and soybean oil for every year. Next, the total transportation
cost was divided by the total quantity of palm and soybean oil imports, as well as the
distance between the trading partners (0 obitin the per unit transportation cost for

each year from 1975 to 2007, This per unit transportation cost was averaged for the

: Region! zre Papua New Galoean, Cloloarbsa, Thailand. Eoeador, Konye, G, and Cute § Jowee,

' Regive@ ures EUZ5. Paragusy, Iun, UAE. Cansfa. and Chisa

’ Regiond see: Russiun Fedesstion, Egypt, Tudkey, Nigevls, UAE, Myt ndr, Sauds Atnbla, and Yietrun

" Regiond, FULS, frae. Moroccs, Republic of Kores, ¥ens South Africa, Fcwdor. Venersels, Mexicn. and
Cannila
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period from 1975 o 2007, Finally, multiplying per unit transportation cost and the
distance between a pair of ports yielded the transportation cost between the regions.

Table 2 below preseuts the transportation cost per unit between the different regions
selected in the current study, Several countries impose trade barriers to limit palm and
soybean oil imports. Information about these wade restrictions is cruvial for the trade
liberalization analysis. Since the Uruguay round, all forms of quantitative traic

restrictions dre converted into their equivalent tariff.

Table (2): Average ad Valorem Tan T Rates for Importing Countrics/Regions, 2007

Regions Palm Oil( %) Soybean Ol %)

China 30 160

Indis 45 30

EU25 14 K

Pakistan 55 30

Bangladesh 335 35

Japan 7 -

Region3 25 >
“Reziond o 17

Sources:

1. the Agricultural Market Access Database (AMAD), {see http:/fwww.amad.orgf)
2. FAS Online (sce http://wavw.las usda.soviscripiswiwiopdlwtopdf frm.asp.)

Export supply and import demand data were obtained [rom the Food and Agriculure
Organization of the United Natiots (FAO), Trade Year Book, Macroeconomic data
wis from the I'AS online (FAS online website s
http/Awww fas usda govipsd/compiete_tables). The import tariff data were obtained
from UNCTAD TRAINS Online Database, United Nations Conference on Trade and
Development and The Agricultural Market Access Database, AMAD. The above
Table 2 countricsiregions impose tariffs (given in the parentheses) on palm and
soyhean oil imports from all sources: International Monetary Fund (IMF). Lancar
functional forms were considered for export supply and import demand equanions
GAMS software was used for the estimation. The SEM uses the export supply and
import demand equations a5 price dependent fonn, The cstimated export supply and

import demand cquations were simplified by adding the coefficients and the mean
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values of other explanatory variabies 1o the intercept and then inverted o express
price as a function of guantity. To analyze the impacts of free trade on the world palm
and soybean oil markets, the basc ycar trade pattern is compared to a free trade
scenurio, where tariffs between any pair of countries are eliminated.

S- Results and discussion

The variables of interest in these analyses are palm and soybean oil prices. import
demand. export supply of all countries/regions included in the model. The effects are
measured as changes in the levels and the percentage change in these variables
relative 10 the baseline. Welfare analyses of the trade policy changes are also
conducted and discussed.

Tuble (3) and Table (4) show global trade impacts of trade liberalization in the palin
and soybean oil market. As for the importing countries of palm ol (Table 3), the
reduction in the import tariff by 100% would decrease the price by about 4% for
China, 9.6% for India, 5% for Pakistan, 13% for Bangiadesh. | 8% for Regiond, and
decrease the prices for EU2S by 8.6% relative to base year, The quantity imported
would rise by 5.93% for China. 5.15% for India, 1.7% for EU2S, as well as 3.48%,
4.05%, 0,33% and 5.16% for Pakistan, Bangladesh. Japan, and Region3, respectively.
Table 3 shows the due to the increase in the export price for palm oil. The price will
increase to restare equilibrium by 4.5% for Malaysian palm oil, 9.7% for Indoncsian
palm oil and increase by 2% for Regionl, and the average increase in the prices of
palm oil is 54%. The consequences of the change in the export prics, then affect, the
export supply side, as well as the export quantity of Malaysia, Indoness, and
Regionl . As expected. a reduction in import tariff by 100%, will increase the quantity
exported by 5.5%. 3.3% and 4% for Malaysia, Indonesia and Regionl respectively,
Table 4 blow, presenis the results gathered from the simulation on prices and
quantitics of soybean ol export and import, as they might be expected if there s
reduction in import tanff. The simulation results indicated that the prices of soybean
oil for the exporter countries increased when the import tarifl was reduced. Similarly,
the import quantitics were also increased.  Argenting was found to expericuce &
marginal increase in the soybean oil price by 5.4%, and an increase in the quantity
exported by 3.63%, while the prices for soybean oil in Brazil increased by 2.28% and
quantity also increased by 5.65%. For the USA and RegionZ, the prices were found 10
increase by 3.3% and 3.4%, and the quantitics by 4.8% and 3. 1%, respectively.
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Table (3); Import Tariff Reduction for Palm Oil

Percent change of simulation over predicted valucs

Region Prices Quantity Revenue
(3/MT) (00OMT) (S000)
I?.xmrtinﬂ R.Cg;lQ_l_)_ 3 ] IR 3
Malaysia 447 547 8.95
Indonesia 9.67 331 492
Regionl 208 4.02 5.03
Total 7 o PRI
Impoeding Region
China -4.01 593 4,22
India -9.22 S.15 3.37
U25 -8.60 1.73 3.56
Pakistan -3.00 348 1.63
Bangladesh 1301 4.04 2.54
Japan -1.79 0.32 0.79
Region3 -1.78 S.15 3.55
Toral

Sources; output analysis using GAMS software,

Table 4 further shows the percentage of the price and import quantity changes at
reduction of import tariff by 100%. The results indicated that soybean oil had the
significant increase in the total import quantities (4.76%) and decrease in the prices
(6.19%). The soybean oil exports of China and India were found to increase by
6.28% and 4.15%, while the prices decreased by 5.9% and 7.1%. After the reduction
of the import tariff, the quantitics imported by Pakistan, Bangladesh and Region4
were also found 1o increase by 3%, 3.2% and 5.7%, and the prices of soybean oil

decreased by 3%, 2.8%. and 4.9%, respectively.
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Tubie (4): lmport Tariff Reduction for Soybean Oil

Percent change of Simulation over prodicted values

e Prices  Quantiny " Revenwe
(S/'MT) (000OMTD) (5000
Exporting Region R =
Argentina 542 3.63 3.25
Brazil 228 $.65 2.50
USA 330 451 323
Region2 341 309 2.8
Total 'Y 418 563
Tlmporting Region ’ y
China -591 6.28 367
India Tl 4.15 2.65
Pakistan 311 3.04 489
Bangladesh -2.84 323 5.37
Regiond -4.93 S.68 340

Towl 6,19 476 207
Sources: output analysis using GAMS software.

Welfare analysis:

Table 5 presents the change in producer surplus. consumer surplus. and quasi welfare
of cach country/region resulting from tade liberalization unalysis. In the free trade
scenario, world's quasi welfare for palm oil increased by US$155.691 million. At the
wdividual countryfregion level, the quasi welfare effects reflected the participant’s
weights in the international market. Malaysia, Indonesiz and Region! led the patm oil
export by USS 36972 Million USS 21,497 Million and USS 10306 Millon.
respectively in terms of the welfire gains, On the cantrary, the country or regional
importer gains were found to runge between USS 19878 Million for China and USS
$.594 Milhion for Japan.

Results from the trade hiberalization scenanios for soybean aif market sre shown i
able 6, under the free trade scendrio, e exporters of the traditional soyhean ofl
realized the high welfare gains. Abwo Argenting led all the exporters wigh a gain of

USS 22.677 million. Brazil, Region2 and USA followed with gains of about USS
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16.117 million, 15.389 million and 14646 million. respectively. For ali the exporters

of soybean oil, they gained USS 68.830 million. The estimated quasi welfare for all

importing countrics/regions was USS 147,847 mullion,

Table (5): Estimated Consamer and Producer Surpluses Gain from the

Reduction of all Countries Import Tariff on the Palm Oil Market

Quast welfare

Region Y Resion
USS(rmmllon)

_Vﬂ/lal;l_vsm 6972 China
Indonesia 21.497 India
Regionl| 10.306 EU25
Tora.l—F.xpon 68.776 ¥ Pakistan

Bangladesh
Japan
Regiond

Total Import

“Toral

‘Sources: outpat analysis using GAMS software.

Table (6); Estimated Consumer and Producer Surpluses Gain from the

Quasi welfare

LSStmillion)

16913
i1.453
2.895
9.689
8.121
2.157
10.556

CLIRT

155.691

Reduction of all Countries Import Tariff on the Soybean Qil Markef.

Region
Tii'gemina
Brazil
UUSA
Region2

Tatal Expaort

Quusi welfure

Total

Quasi welfare

USS{million) fiaelon LiSS(million)
22.677 China 11.285
16.117 India 9.125
14.646 Pakistan 13.958
15385 Bangladesh 8.757
68.830 | Regiond 14.157
. T{rﬁl.fn;;;(:st_- =
X i 147 847

Sources; output analvsis using GAMS softwiare,
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6- Conclusions

This paper develops a world spatial equilibrium palm and soybean oil model to
analyze the impacts of free trade on the world palm and soybean oil market. The
increase of paim and soybesn oil wrade globally is due to demand increases by the
imparting countrics. Outcome of free trade indicated that prices in all unporting
countries declined while quantities of palm oil and soybean oil import mereased, at
the same time, export prices and quantities increased for all exporting countrics this
finding is consistent with the previous findings in the previous literatare (see for
example Gomez-Plana and Devadoss 2004, Wailes, et at 2002 and exampie see
Devadoss, 2006), After accounting for the tariff’ reduction, the findings show that the
quasi welfare is positive, which clearly improves the overall trade in the palm and
soybean oil markets. This implics the importance ol moving towards {air trade in the

global palm and soybean oil markets.
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