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A wealth of natural resources isan
advantage for Malaysia’s chemicals
industry. Since it became independent
1:thexmid-20th century, the country has
evolved from a commodities-based

P“" ~*¢‘f‘¢# #F&&conomy into-a technology and
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South China Sea into two similarly sized regions —

Peninsular Malaysia, which borders Thailand to the
north, and East Malaysia, located on the island of Borneo
(Figure 1). It boasts abundant natural resources, as well as
incredible biodiversity in the tropical rainforests that cover
much of the country.

The Federation of Malaya (present-day Peninsular
Malaysia) achieved its independence from the British in
1957. In 1963, Peninsular Malaysia united with North Bor-
neo (i.e., Sabah), Sarawak, and Singapore to form Malaysia.
(Singapore was expelled from the union in 1965.)

The Malaysian economy is the third-largest in Southeast
Asia (behind Indonesia and Thailand) and 35th in the world.
The chemicals industry is a major contributor to the Malay-
sian economy, with petrochemicals and oleochemicals the
primary products of this sector. The country’s exports and
imports are dominated by fuels (22% of exports and 16%
of imports), chemicals (5% and 7%), plastics and rubber
(7% and 5%, and vegetable byproducts, primarily palm oil
(8% and 3%) (1).

This article discusses the origins and evolution of the
chemicals industry in Malaysia. Current statistics on the
country’s petrochemical, oleochemical, and chemical pro-
duction paint a picture of the state of the chemicals industry
today. Finally, the article outlines the challenges and oppor-
tunities that Malaysia is expected to encounter as it looks to
the future.

S ituated in Southeast Asia, Malaysia is separated by the

Note: Monetary values were converted to U.S. dollars based on the
conversion rate of one Malaysian ringgit (RM) =~$0.23.
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Economic background

During the British colonial rule in the early 20th century,
tin ore mining and rubber production formed the backbone
of the Malayan economy.

Industrial-scale tin ore mining began a century earlier,
when an influx of immigrants from China in the 1820s
provided a source of cheap labor. By 1895, Malaysia was
the world’s dominant tin producer. The industry experienced
a downturn during the Japanese occupation from 1941 to
1944, during which the Japanese dismantled one of the
primary railroads used for tin shipments. Tin ore mining
rebounded, and by the late 1970s Malaysia was responsible
for 30% of global tin output. However, a dramatic decline in
tin prices in the mid-1980s, as well as depleted deposits and
escalating operating costs, curtailed industry output to only
10% of 1970 levels by the mid-1990s (2).

Natural rubber production also began in the 19th cen-
tury. In 1876, the British introduced rubber trees from the
Amazon rainforest to Southeast Asia, and by the end of the
century had established commercial-scale rubber plantations
(3). The industry flourished until the invasion of Malaysia
by the Japanese during World War II. The Japanese occupa-
tion afforded the Axis powers control of more than 95% of
world rubber supplies, which forced the Allies to find an
alternative to natural rubber and spurred the development of
synthetic rubber (4). Although the introduction of synthetic
rubber reduced the market for natural rubber, by 2001,
natural rubber still accounted for 40% of the total global rub-
ber consumption (4). Malaysia currently produces 20% of
the world’s natural rubber, but that is expected to decline as
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A Figure 1. Malaysia is comprised of Peninsular Malaysia and East Malaysia, which are separated by the South China Sea. The coastal sedimentary basins

and fertile rainforests provide Malaysia with a wealth of natural resources.

prices continue to fall and land-use decisions give priority to
oil palm plantations (3).

The decline in Malaysia’s original economic power-
houses — tin ore and natural rubber — is a direct result
of actions taken by the government. After independence
in 1957, the government rolled out a series of industrial
strategies and policies to cultivate manufacturing industries
and attract foreign investment. These efforts paid off, and
Malaysia enjoyed rapid economic growth in the first half of
the 1990s. This development spurred the emergence of the
chemicals industry, and many major chemical plants were
commissioned during that time.

What was once an agriculture- and commodity-based
economy is now led by knowledge-based industries, includ-
ing computer and electronic products (which are outside the
scope of this article), petrochemicals, and oleochemicals.

Oil and gas and the petrochemicals industry

Oil was discovered in what is today East Malaysia at the
end of the 19th century. The Shell Transport and Trading Co.
(later known as Sarawak Shell) began exploitation of the oil
reserves in 1910 and constructed the first crude oil refinery
in Miri in 1914 (5). After a major discovery of oil reserves
in Peninsular Malaysia in 1978, the industry became a major
contributor to the Malaysian economy (6).

The Malaysian oil and gas industry produces mainly
natural gas, petroleum products, and petrochemical prod-
ucts. The country ranks 34th in the world for its proven oil
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reserves and 21st for its gas reserves (6). It is the world’s
second-largest exporter of liquefied natural gas (LNG), and
boasts one of the world’s largest LNG production facilities at
a single location (in Bintulu), with a production capacity of
23.3 million m.t. per year (7). Oil and gas drilling operations
are located in the resource-rich Malay Basin, Penyu Basin,
Sarawak Basin, and Sabah Basin.

One of the most important milestones for the Malaysian
oil and gas industry was the creation of Petroliam Nasional
Berhad (PETRONAS) — a government-owned energy
company established under the Petroleum Development Act
(PDA) of 1974. The PDA affords PETRONAS ownership
of, as well as the right to explore and exploit, all Malaysian
oil and gas resources. Outside contractors operate under
production-sharing contracts (PSCs), which specify how the
resources and profits are split between the government and
the contractor. To date, more than 150 PSCs (of which, over
100 are currently active) have been awarded to approxi-
mately 30 contractors (§).

Initiated by PETRONAS in 1984, the Peninsular Gas
Utilization (PGU) project is the longest gas pipeline in
Malaysia. The PGU project was completed in 1993, enabling
the transport of approximately 2 billion standard cubic feet
(BSCF) of processed natural gas from six gas processing
plants (GPPs) in Kerteh to various power, industrial, and
commercial facilities (9).

The petrochemicals industry in Malaysia began to grow
rapidly in the 1990s. The catalysts for the boom included
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feedstock availability (Table 1), well-developed infra-
structure (including the PGU project), and a strong base of
supporting services. Many large petrochemical companies,
including Kaneka, Polyplastic, BP, Shell, and BASF, estab-
lished production facilities in Malaysia during this period.
The three major petrochemical hubs are located in Kerteh,
Gebeng, and the Pasir Gudang/Tanjung Langsat area (7).
Petrochemical plants are also located in Labuan (producing
methanol), Gurun (urea), and Bintulu (ammonia and urea).

Announced in 2011, the Pengerang Integrated Petro-
leum Complex (PIPC) is a 20,000-acre development that
is currently being constructed in Pengerang at the southern
tip of Peninsular Malaysia. It will include oil refineries,
naphtha crackers, and petrochemical plants, as well as an
LNG import terminal and a regasification plant, and once
completed, it will supplement the downstream oil and gas
value chain. The site will house the Pengerang Independent
Deepwater Petroleum Terminal (PIDPT), which will have a
total storage capacity of 5 million m?, and the Refinery and
Petrochemical Integrated Development (RAPID), which will
have a refining capacity of 300,000 bbl/day (10).

The growth of the oil and gas industry in the second half
of the 20th century spawned supporting industries. After
two decades of development, Malaysia is now recognized
as a regional center for design and engineering services
for the oil and gas industry, with an estimated 3,500-plus
oil- and gas-related businesses (/7). These companies

Table 1. Major petrochemical feedstock producers in Malaysia.

Source: Adapted from (7).

Petrochemical

include national and international machinery and equipment
manufacturers, as well as engineering, drilling, fabrication,
offshore installation, and operations and maintenance service
providers (11).

Although other countries in the region also provide
relatively low-cost services, many international clients look
to Malaysian engineering companies because of their reputa-
tion for quality work at an economical cost. Other attractive
factors include good infrastructure, political stability, and
ready availability of oil and gas resources.

The Malaysian government aims to position the country
as the most important oil and gas hub in the Asia Pacific
region within the decade (7). The annual growth of this
sector is targeted at 5% for this decade, which translates to
an increase of approximately US$35 billion in gross national
income (GNI). It is estimated that this growth will create an
additional 52,300 jobs, of which 40% will be highly skilled
positions such as engineers and geologists (72). The recent
downturn in the price of oil may present an obstacle to these
growth goals.

Palm oil and the oleochemicals industry

The oil palm tree was introduced to the region by the
British government around 1870, with the intention of using
it as an ornamental planting. Small plantations began to
pop up in the beginning of the 20th century, and in 1917 the
first commercial plantation was established. In an effort to
diversify the economy and move away
from reliance on tin and rubber, the gov-
ernment promoted and assisted the palm
oil industry after independence (13). Oil

Feedstock

Capacity

Producers

Naphtha

611,000 bbl/day

Petronas Penapisan (Terengganu)
Petronas Penapisan (Melaka)
Malaysia Refinery Co.

Shell Refinery Co.

Petron Malaysia Refining & Marketing
Kemaman Bitumen Co.

Methane, Ethane,

42.16 million m.t./yr

Petronas Gas

Propane, BL'Jtane. Malaysia LNG
S
MLNG Tiga
Ethylene 1.22 million m.t./yr Lotte Chemical Titan Holding
Petronas Chemical Ethylene
Petronas Chemical Olefins
Propylene 955,000 m.t./yr Lotte Chemical Titan Holding

Petronas Chemical MTBE
Petronas Chemical Olefins

Benzene, Toluene,
Xylene (BTX)

888,000 m.t./yr

Lotte Chemical Titan Holding
Petronas Chemical Aromatics
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palm is now the biggest plantation crop in
the country (Figure 2).

As of 2014, plantations cover
5.3 million hectares, which is split
roughly equally between Peninsular and
East Malaysia. The plantations produced
19.67 million tons of crude palm oil
(CPO) in 2014. Most of the production is
exported, with the largest importers being
China, European Union, Pakistan, the
U.S., and India (74).

CPO refineries were constructed
in the 1970s in response to the govern-
ment’s call for increased industrializa-
tion (11). The establishment of palm oil
refineries helped the Malaysian economy
to transition from commodity-based to
manufacturing-based. The country began
to produce a wide range of palm oil prod-
ucts, ranging from edible oils to various
raw materials for oleochemical produc-
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tion, including palm kernel oil, palm stearin, and palm
kernel fatty acid distillate.

More than 15 oleochemical plants, owned by global
players such as 101, Emery, and Kuala Lumpur Kepong
(KLK), produce raw material for the manufacturing
industries, including the food, pharmaceuticals, cosmetics,
and detergent sectors. The major oleochemical exports are
fatty acids (32% of all exports), methyl ester (20%), fatty
alcohol (19%), soap noodles (15%), and glycerine (12%).
Malaysia is now one of the top producers of oleochemicals
in the world, accounting for 20% of global capacity as
of 2013 (15).

The next step for the palm oil industry will be to

boost upstream activities (e.g., extraction of palm oil) and ) i T - i
A Figure 2. The Malaysian government has committed to preserving half of the

expand downstream sectors (e.g., production of high-value country’s naturally forested land to help limit the environmental impact of oil palm

oleochemical derivatives, second-generation biofuels for plantations. With limited land availability, palm oil producers will ook to improve
power generation, and food and health products). The con- productivity rather than expand cultivation efforts.

il
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tribution of the palm oil sector to GNI is targeted to reach
$40.2 billion by 2020, adding 41,600 jobs (16). Growth is
limited by available land area, a disadvantage that the com-
peting palm oil market in Indonesia does not share.

Other chemical industries

Oil and gas, petrochemicals, and oleochemicals are
the dominant chemical sectors in Malaysia, but other
products contribute to the chemical landscape as well,
including plastics, industrial gases, specialty chemicals,
among others.

Malaysia is one of the largest plastics producers in Asia,
with over 1,550 manufacturers employing some 99,100
people (17). The plastics industry is one of Malaysia’s most
vibrant growth sectors, due in part to the well-established
petrochemicals industry, which provides a steady supply of
feedstock. Major Malaysian plastic manufacturers include
Malaysia Electro-Chemical Industry Co. (polyvinyl chlo-
ride), Petrochemicals Malaysia (polystyrene), Toray Plastics
(acrylonitrile butadiene styrene), and Synthomer (nitrile
butadiene rubber). The bulk of the plastics produced in
the country are in their nonprimary forms (e.g., household
goods, acrylics sheets, packaging, etc.). However, the coun-
try also exports plastics in their primary forms, including
polyethylene, polyvinyl chloride, and polyethylene tere-
phthalate, and produces more than 60% of the polymers used
to produce these plastics (17). Malaysia exports primary-
form plastics mainly to China, Hong Kong, Singapore,
Japan, and Indonesia (17).

As high-tech industries that produce products such as
electronics, silicon wafers, and solar cells prosper in Malay-
sia, so do the industries that serve them, in particular the
industrial gases sector. Malaysian Oxygen (MOX), a joint
venture of Malaysian Oxygen, Ltd. and Air Liquide, origi-
nally dominated the market. However, the partnership broke
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A Figure 3. Malaysia has increased its capital investment in chemical and
petroleum products over the past few years, a trend that is expected to
continue. Source: Adapted from (79).
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up in 2007; part of the company was acquired by the Linde
Group, and Air Liquide now operates independently. Other
important players in the Malaysian industrial gases market
include Air Products, Southern Industrial Gas, and Bintulu
Industrial Gas.

Like the industrial gases sector, the specialty chemicals
industry has grown as a result of the growth in other indus-
tries, including oil and gas, electronics, automotive, and
pharmaceuticals. The Linde Group, BASF, Evonik, Dow,
and DuPont are some of the top specialty chemicals pro-
ducers in the country. In addition, manufacturers of quick-
lime and other lime products, such as Schaefer Kalk, have
invested in the region to take advantage of quality limestone
deposits (18).

Looking forward

Availability of feedstock and resources, supportive
government policies, and a conducive business environment
are among the factors fostering the growth of the chemicals
industry in Malaysia. Efforts by the government to encour-
age high-tech industries and manufacturing have been suc-
cessful in reducing reliance on commodities such as tin and
rubber. Capital investment has grown steadily since 2011
(Figure 3) and is expected to continue to grow.

Malaysia is an ASEAN member state and benefits from
the ASEAN Free Trade Area (AFTA), which promises to
reduce tariffs between ASEAN members to liberalize trade
and encourage the region’s competitive advantage as a pro-
duction hub (20). Malaysia is also a partner in the Trans-
Pacific Partnership (TPP), which aims to enhance trade and
investment among the 12 TPP participants. The lower trade
barriers afforded by this recent agreement should bode well
for the chemicals industry. These factors will help Malay-
sia to continue its charge forward to achieve developed
nation status by the year 2020 (13).
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