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Malaysia as the dominant producer and exporter of processed palm oil (PPO) in the
world, has experienced very sharp decrease in its market share from 93.8% in 1989 to
67% in 2009. Furthermore, the difference between the average price of crude palm oil
(CPO) and PPO in the world market has decreased considerably. Therefore,
competitiveness of this industry in the world market is doubtful. Hence, this study
investigates the source of the decrease in competitiveness of Malaysian palm oil refining
industry during 1989 to 2009 by looking at the efficiency of the industry as a
performance index. Here we apply 2-stage data envelopment analysis (DEA) approach
with variable returns to scale (VRS) assumption on a sample comprises 27 out of 51

actively operating refineries in Malaysia in 2010.



We apply the data from our sample to investigate the impact of six different factors on
the inefficiency of the refineries, by applying Banker’s test statistics in 1993 & 1995 on
inefficiency scores based on Banker, Charnes and Cooper (BCC) model, to find
solutions for increasing the efficiency, and as a result, the competitiveness of Malaysian

PPO in the world market.

Since trade liberalization is inevitable in the long run, its impact on the refineries’
competitiveness in the world market will be one of the main future concerns of the
country. Therefore we apply dominant firm- competitive fringe market structure model
on data from 1989 to 2009 and then simulate our model under free trade over the same

period to find the effect of trade liberalization on competitiveness of this industry.

The results show decreasing technical efficiency between 1996 and 2009, and low levels
of cost and allocative efficiency over the same period. We also find out that vertical
integration and involvement of foreign investors have increased inefficiency. Joint
ventures between private firms and government tends to be less inefficient, and
refineries in peninsular Malaysia are more inefficient than those located in Sabah and
Sarawak. These could be due to the CPO tax cut in Sabah and Sarawak that leads to

decrease inefficiency of the refineries in 2001 and 2002.

Briefly, this study shows that inefficiency in Malaysia’s refineries during 1996-2009
was mostly related to spare capacity of them, which was due to any reason that increased

the CPO price or decreased the difference between CPO and PPO prices.



Besides, trade liberalization appears to result in a small reduction in market power of
Malaysia refining industry in the world market because of new entrances and more

production costs that poses competition to the Malaysia refined palm oil industry.
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Malaysia merupakan pengeluar yang dominan dan pengeksport minyak sawit proses
(PPO ) dunia, kini mengalami kemerosotan yang ketara dalam pasaran daripada 93.8
% pada tahun 1989 kepada 67% pada tahun 2009. Tambahan pula, perbezaan di antara
harga purata minyak sawit mentah ( MSM) dan PPO telah menurun. Oleh itu, daya saing
industri ini di pasaran dunia membinbangkan. Oleh itu, kajian ini melihat punca
penurunan dalam daya saing industri penapisan minyak sawit Malaysia pada 1989-2009
berpandukan kecekapan industri sebagai indeks prestasi. Data kajian di analisis
menggunakan pendekatan 2-stage envelopment analysis(DEA) dan variable returns to
scale ( VRS ) sampel kajian terdiri daripada 27 daripada 51 kilang penapisan yang

beroperasi secara aktif di Malaysia pada tahun 2010
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Data yang diperoleh dikaji untuk melihat kesan enam faktor yang berbeza terhadap
ketidakcekapan kilang penapis , menggunakan statistik ujian Banker pada tahun 1993 &
1995 skor ketidakcekapan dinilai berdasarkan model Banker, Charnes dan Cooper
(BCC) , untuk mencari penyelesaian dan meningkatkan kecekapan daya saing PPO

Malaysia dalam pasaran dunia.

Sejak liberalisasi perdagangan tidak dapat dielakkan dalam jangka masa panjang ,
kesannya terhadap daya saing kilang dalam pasaran dunia akan menjadi salah satu
daripada kebimbangan utama terhadap masa depan negara. Oleh itu, kajian ini cuba
mengaplikasikan model pasaran struktur data kompetitif dominan 1989-2009 dan
kemudian diubahsuai berdasarkan perdagangan bebas dalam tempoh yang sama untuk

mencari kesan liberalisasi perdagangan terhadap daya saing industri ini.

Keputusan kajian menunjukkan terdapat penurunan kecekapan teknikal di antara tahun
1996 dan 2009, dan tahap yang rendah terhadap kos dan alocativekecekapan dalam
tempoh yang sama . Hasil kajian ini juga mendapati bahawa integrasi menegak dan
penglibatan pelabur-pelabur asing membantu meningkkatkan ketidakcekapan. Usaha
sama antara syarikat-syarikat swasta dan kerajaan berkecenderungan menjadi kurang
cekap, dan kilang penapis di Semenanjung Malaysia memperlihatkan kurang kecekapan
berbanding dengan kilang penapisan sawit di Sabah dan Sarawak. Ini berkemungkinan
disebabkan oleh pengurangan cukai MSM di Sabah dan Sarawak yang membawa

kepada pengurangan ketidakcekapan penapisan sawit pada tahun 2001 dan 2002
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Secara ringkasnya, kajian ini menunjukkan bahawa ketidakcekapan dalam penapisan
sawit Malaysia bagi 1996-2009 kebanyakannya mempunyai hubungkait dengan kapasiti
gantian, yang menyebabkanpeningkatan hargaMSM atau menurunkan perbezaan harga

MSM dan harga PPO

Selain itu, liberalisasi perdagangan mengakibatkan sedikit pengurangan dalam kuasa
pasaran industri penapisan sawit Malaysia di pasaran dunia kerana enteran baru dan
lebih kos pengeluaran yang menyebabkan persaingan industri penapisan sawit

Malaysia.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

The palm oil revenue is one of the important components in the Malaysian gross
domestic product (GDP), since almost 4.7%" of GDP in 2010 was equivalent to the
value of export of processed palm oil (PPO) products. Rasiah (2006) indicated that
although it seems Malaysia has evolved from its dependence on tin and rubber to export-
oriented electronics assembly manufacturing, the major pillar of Malaysia’s
industrialization is the palm oil industry. The rationality behind Rasiah’s belief is that
the entire value chains of palm oil firms are Malaysian based, while the electronic firms
are dependent on the technology of overseas parent companies without the possibility of

extending their value-added to higher segments.

The importance of the commodity has been reemphasized in the ninth Malaysian
national plan based on more modern and commercial scale production of primary agro-
based products. In this regard, the established oil palm and rubber subsectors have been
characterized as being important for increasing diversification into high value-added

downstream products. In addition, two main macroeconomic strategies have been

! 1t has been calculated based on data from the Malaysian Palm Oil Board (MPOB) and the CIA World
Fact Book.



highlighted in the ninth Malaysia plan period (Ninth Malaysian Plan, 2005-2010) as
follows:
1) Strengthening the competitiveness to sustain demand for Malaysian products
and services;
2) Raising the efficiency of capital by increasing efficiency in the production

process.

The revealed comparative advantage (RCA) is a well known indicator to compare the
competitiveness of the exporters in the world market. Figure 1.1 shows the RCA? of
main PPO producers and exporters in the world. Although the RCAs of the other world
exporters than Malaysia and Indonesia are not too high, their positive RCA values show
that they have competitive advantage. Some of them like the Netherlands, Germany and
Thailand reflect an increasing RCA trend, so they can be considered as Malaysia’s
competitors. Malaysia’s RCA shows a downward trend while Indonesia’s RCA signifies
an accelerating upward trend as it is more than Malaysia’s RCA in 2006. Based on the
RCA indicators, Malaysia has experienced a decline in its competitiveness in the world,

especially in comparison with Indonesia.

2 RCA = (?)/(?) where E: export value in US $, i: Country index, n: set of countries, j: commodity
it nt
index, and t: set of commaodities.
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Figure 1.1. RCA of Main PPO Producers and Exporters (1996 to 2009)

Note: Graph has been drawn based on extracted data from UN-data website.
The considerable difference between CPO and PPO prices in the world market during
the last decades, together with the Malaysian government incentive policies, paved a
proper way for palm oil refining industry to progress in Malaysia. However, the price
difference and government incentives (with exception of CPO export tax) have since
been removed and as a result, the advantages of the capital intensive PPO industry are in
doubt. Figure 1.2 shows changes in the real world weighted average prices of PPO and
CPO during 1989 to 2009. These price changes show that the profit margin of the palm
oil refineries has been reduced especially after 2001, when the preferential tariff
treatment for soy bean oil was introduced. Prior to 2001, the oil world European Union
(EUV) premium price of soy oil over palm oil fluctuated around zero. As a result, palm oil
exporters reduced palm oil prices to a level where it could compete with soy oil prices

(Carter, Finley, Fry, Jackson, & Willis, 2007).
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Figure 1.2. Real PPO and CPO World Price Changes (1989- 2009)

Note: Graph has been drawn based on extracted data from UN-data website.

Figure 1.3 shows the Malaysia PPO market share in the international market from 1989
to 2009. The figure shows that, although Malaysia is a dominant PPO exporter in the
world, its share has been reduced considerably from 93% in 1989 to 54% in 2009, while
the Indonesian PPO market share has increased significantly from less than one percent
in 1989 to 35% in 2009, (UN-data). The reduction in Malaysian market share implies a
reduction in the competitiveness of the Malaysian refineries in comparison with those of

the Indonesian.
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Note: Graph has been drawn based on extracted data from UN-data website.

The effect of trade liberalization on the refineries’ competitiveness is also an important
issue for consideration. Trade liberalization refers to limiting and eliminating
governmental restrictions on trade between the nations. The trade liberalization process
started in the early 1970s with its main objectives to reduce tariffs and eliminate non-
tariff barriers as agreed by 102 countries in the Tokyo round of the world trade
organization (WTQ). Hence importance of such trade liberalization for the economic

growth of the member countries was widely recognized.

Henceforth, refineries in Malaysia face zero import tariffs on crude palm oil (CPO) and
PPO. However, it has only minor effect on the palm oil industry protection and the
import tariff cut by the Malaysian government has very little significance. The other
important aspects of trade liberalization in the Malaysian refining palm oil industry are

the effects of CPO and PPO tariff reductions by the importing countries and export tax



reductions by Malaysia itself. Theoretically, it is expected that tariff reductions by CPO
importing countries increase production costs of the Malaysian refineries through
increases in the price of CPO in the world and domestic markets. Consequently, export
tax reductions by Malaysia and PPO tariff reductions by PPO importing countries
increase CPO demand. Hence, CPO demand growth causes further upward pressure on
CPO prices. As a result, production costs for refineries increase due to trade
liberalization. On the other hand, trade liberalization by PPO tariff reductions may have
positive effect on refineries. Since PPO tariff reductions by importing countries would
increase the PPO price and import demand in the world market refineries would benefit
from the increased revenue. So trade liberalization on palm oil in the global market will
have both positive and negative effects on Malaysian refineries’ competitiveness in the

world market.

It is well known that the global oils and fats markets are highly competitive, and the
world market for CPO and PPO as a part of these competitive markets would be
influenced by trade liberalization. For instance, Early, Early, and Straub (2005) indicated
that export tax reduction on CPO reduces oil refining in Malaysia because of lack of the

CPO in the domestic market since CPO producers tend to export more CPO.

Based on classical trade theory by Smith (1937), if one country produces a commodity
more efficiently than the others, that country will benefit from international trade.
Therefore, one way to increase the competitiveness of the PPO refineries in the world

market is to increase their efficiency.



In recent years, some theoretical and empirical studies have been done by researchers
on measurement of efficiency. Based on the data envelopment analysis (DEA) method,
one way to promote efficiency in the refining sector of the palm oil industry is to
introduce the efficient refineries as benchmarks. The efficiency of the inefficient firms
can also be improved by encouraging managers to follow the efficient benchmark firms

in applying inputs to produce each unit of production.

1.2 Problem Statement

Malaysian palm oil products are highly dependent on the stability of the world market
because major share of the products are produced for export. In 2010, the value of PPO
export is almost equivalent to 4.7 % of Malaysia GDP. Since trade liberalization is
inevitable in the long run, its impact on the refineries’ competitiveness in the world

market will be one of the main future concerns of the country.

A study done by Ahmad & Tawang (1999) showed that reduction in CPO tariffs by
importing countries would increase the price and export of Malaysian CPO. Similarly
results were found in two other studies which are related to the effects of export tax
reduction on PPO and CPO respectively(Shamsudin, Fatimah, & Fauziah, 1997; Talib,
Jani, Mamat, & Zakaria, 2007). So far, as it has been mentioned in the background of
this study, studies on the combined effects of CPO and PPO tariff reductions together
with CPO tax reduction have not been done. Such effects could significantly highlight
the strengths and weaknesses of the sector to show whether the palm oil refining sector

could deal with tougher current and future competition in the world market.
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Although Malaysia is currently the dominant producer and exporter of PPO in the world
with an increasing export trend, there are some concerns regarding the competitiveness
of this Malaysian industry in the world market. Indicated by the RCA shown in Figure
1.3 during the period of 1989 to 2009; the competitiveness of the Malaysian refineries in
the world has decreased considerably. Since most of the refineries in Malaysia have
their own CPO mills, the reduction in the difference between CPO and PPO prices may
have made them indifferent between exporting the CPO or PPO to the world market. In
certain instances the palm oil producers of both CPO and PPO may prefer to export CPO
instead of PPO to prevent more cost on refining process. This would certainly bring
about under capacity utilization of the refineries and consequently more inefficiency will
occur. Furthermore reduction in PPO market share of Malaysia comparing to Indonesia
shows that its competitiveness in the region has decreased. Downward trend in Malaysia
market share shows reduction in its competitiveness and it could be due to reduction in
efficiency of refineries. In 2010, production of CPO was nearly 17 million tons, of
which 2.7 million tons were exported while the total refining capacity for the year was
22.8 million tons and CPO import to compensate underutilized capacity was not
considerable. It shows that the refineries are working well below available capacity. This
problem has also been highlighted by Jalil (1996). Under such situation inefficiency and
reduction in competitiveness of the industry due to misallocation of available resources

occur.

Based on previous studies of the palm oil industry in Malaysia, Bushara (2001) found

out that there has been a low degree of technical and allocative efficiency throughout the
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palm oil industry including the refining sector from 1985 to 1993. Thus, one of the main
issues that need to be addressed is the inefficiency of the industry that has long been a

problem in the palm oil refining sector.

The next important factors related to the inefficient performance of the refineries are
vertical integration, ownership, experience (length of establishment), foreign investment,

location and liberalization due to CPO export tax cut.

Since integrated refineries can purchase CPO at prices cheaper than spot market prices
because they are not forced to pay premium prices as in the spot market production costs
can be reduced. Furthermore overhead costs could be shared through the production
chain, (Jalil, 1996). Based on these reasons, it would be interesting to know if the

integrated refineries have a lower degree of inefficiency than the non-integrated ones.

The effect of ownership on inefficiency in the Malaysian refining industry is also
important to look at. In the past decades, the role of the Malaysian government in
managing some of the refineries was considerable. During the 1990s the government
started privatization process of the refineries. Currently, some of these refineries are
completely private and in some of them still have the government interest of about 35%

share.

The experience of the refineries based on the year of their establishment varies from less
than five years to more than 40 years in Malaysia. Therefore the different level of

efficiency is expected to exist among these refineries. Besides, the refineries in Malaysia
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are either local or both foreign and local owned. This fact does have some bearing on
quality of the management and decision-making thus this also brings about differences

in terms of inefficiency levels among the refineries.

The geographical location of Sabah and Sarawak (East Malaysia) can also highlight the
inefficiency level and competitiveness of the refineries relative to those in peninsular
Malaysia. According to their access to the market and having the wide boundary with
Indonesia to compensate for CPO shortage in the Malaysia domestic market can also
show different levels of the performance. In 2001 and 2002, the Malaysian government
temporarily lifted the CPO export tax in Sabah and Sarawak. This could be considered
as tariff liberalization. However it is still not known to what extent such steps could have

contributed towards the increase in performance of the refineries located over there.

1.3 Objectives of Study

The general objective of the study is to investigate the performance of the refining
sector of the palm oil industry through a well-designed structure to assess the refineries’
efficiency using DEA approach. The study will also compare the refineries’
inefficiencies based on the integration level, experience, liberalization, type of investor
(local/ foreigner) , location and ownership. Furthermore, the effect of trade liberalization
on refineries and its impact on refinery competitiveness is another important factor that

will be considered.

The specific objectives of the study can be described in three parts as follows:
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1) to determine the technical, allocative and cost efficiency of the Malaysian palm
oil refining sector.

2) to investigate the effect of the six different factors namely; integration,
ownership, location, liberalization, length of establishment and foreign and local
investment and trade liberalization due to CPO export tax cut by Malaysia on the
inefficiency of the industry.

3) to assess the competitiveness of the sector resulting from trade liberalization in
respect to CPO and PPO tariff reduction by importers together with CPO export

tax cut by Malaysia.

1.4 Significance of Study

In a competitive industry like palm oil and palm oil products, a firm’s survival depends
on its efficiency and optimized performance especially after trade liberalization.

By providing insight and information based on this study, refinery managers would first
be able to assess their production efficiency versus their local competitors and poorly
managed refineries become better managed firms. Second, Investigating the effect of
different factors on inefficiency of the refineries could help policy makers to be able to
encourage the refineries to move toward the best structures based on the demonstrated
effects found for these factors by applying proper policies. Furthermore, Malaysian
industry sustainability in a world market encountering trade liberalization will be

highlighted.
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1.5 Organization of Study

Chapter 2 reviews the Malaysia PPO world market structure. Chapter 3 provides a
theoretical background for measuring efficiency, followed by a literature review on
efficiency measures, DEA and stochastic frontier analysis (SFA) as different methods of
assessing efficiency. The definition of trade liberalization in this market and its effects

will also be discussed.

In Chapter 4, the methodology that formulates the DEA model would be explained.
Then statistical hypotheses would be applied to compare the inefficiency of refineries
according to some factors that can affect the level of inefficiency. A market power
model will be used to estimate the effects of trade liberalization on competitiveness of
the Malaysian refining industry in the world market. The data collection procedure for

the study will be also explained.

In Chapter 5 consists of data analysis of the technical efficiency and to compare the
refineries’ inefficiency and assess the actual effects of trade liberalization. Chapter 6
provides a summary of the results, conclusions, contribution and policy implications of

the study.
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