5-2 Iron and Steel Industry
2.1 Policy Alternatives and Their Implications for Viet Nam

2.1.1 Current Situation and Future Prospects for Viet Nam's Steel Industry

The estimated domestic demand for steel in Viet Nam for 1996 was 1.3 million tons (mostly from
conslruction demand), Pomestic production amounts to 300,000 tons, and the rest was imported. The
aim of the S-year plan is to substitute imports with domestic iron sources, laking into consideration
future increascs in demand.

According (o VSC predictions, the demand for sieel will be 3.0 mllllon tons in the year 2000,
Rolling facilitics for the lower process will be constructed through joint ventures with foreign
companies, etc. The target for the steel industry in the S-year planisto produce 3.0 million tons by the
year 2000,

The growth in demand for steel is strongly linked to the growth of the economy. Estimating
demand from the growth of neighboring countries in the past, demand is expected to be 2.1 million
tons by the year 2000 and 3.4 million tons by the year 2005, lower than as predicted by the VSC.

The various methods to supply steet for Vict Nam’s domestic market are: (a) to import the product,
(b) to impout steel inputs and construct a rolling mill, (c) to construct an electric furnace mill, and (d)
to construct an integrated steel mill. Of these, the goverhment has consistently promoted the
construction of an integrated steel milt as its industrial policy. '

Iron ¢an be produced from iron ore by: (a) direct reduction, (b) blast fumace {c) direct smelling.
(a) The direct reduction process has been adopled for integrated steel mills in ASEAN countries.
Plants in Malaysia and Indonesia are currently running. But they are not operaling smoothly and
problems have been encountered. In Vict Nam, although it depends on the price of natural gas, profits
could be difficult to obtain if the natural gas currently considered is used. (b) At present, the use of a
blast furnace is the mainstream method adopted by large scale integrated steel mills all over the world.
JICA’s steel master plan team is underiaking an analysis of the construction of a blast furnace based
on the estimated demand for the year 2010. (¢) The direct smelling method is currently being studied
jointly by leading companics in Japan as the next generation of steel manufacturing. Korea’s POSCO
was the first to complete a smalt-scale (around 500,000 tons per year) commercial furnace (in
accordance with Australia’s COLEX technology), and has already approached the Viet Nam
governmeat with this method.

2.1.2 Problems with the Construction of a Blast Furnace _

A blast furnace requires an enormous initial investment for construction. In order lo enjoy
cconomies of scale from the plani, production éapdci_ly must be at least 3 million tons per year.
Construciion expenses are said 1o be $1,000 to $1,500 per ton produced annually. Thus 3 million tons
would mean $3 to $4.5 billion. In addition, the furnace will require infrastruciure such as ports, power
gencration, and roads. After Korean companies aggressively constructed their facilities, many
countrics have ccased construction of their own new and powerful facilities due to the risks involved
with the massive investments.

In ASEAN, Indonesia and Malaysia started production by the dircct reduction method, but neither
is operaling smoothly. There have been major problems in both countries. The direct reduction
method cannot produce high value-added steel sheets for automobiles. Both countries are planning to
construct Hast furnaces inside their countries if domestic users increase. At the moment, Indonesia is
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asking POSCO and Malaysia Kawasaki Steel for a feasibility siudy of blast furnace construction.
Construction of a blast furnace is also under consideration in Thailand’s private sector.

Japan is said (o be the strongest steed producer for various reasons. Japan stilt stands warivaled in
terms of producing the highest value-added sieel for automobiles. But Korea is also developing into a
powerful competitor. The main factors for the launch of POSCO were the governnient’s strong will
and technical and financial support from Japan, China’s Baoshan Iron and Steel was also launched

with Japan’s technical support. The construction of a blast fumace in an ASEAN countty is an
unprecedented investment, and should be planned with the awareness that failure would lead to the
most distressing of consequences,

Compared to neighboring countries, Viet Nam’s demand for steel is low, and the construction of a
blast furnace to supply only the domestic market would not prove lucrative as yet, However, should
CEPT be put into action within ASEAN, and the whole of ASEAN targeted as a market while being
protected to a certain extent from extcrnal regions, it may be possible for the first blast furnace
constructed to be profitable. Plans for a second furnace, however, may be excessive. If severat blast
furnaces are constructed, each country’s self-interest will be prioritized, CEPT will not be put into
aclion, and eventually domestic users may become the main clients.

21.3 Paths to Construct New Facilities in Viet Nam
Several scenarios exist for the construction of a steel mill in Viet Nam.

{1) Construction of a blast furnace

In the best of circumstances, the blast furnace in Viet Nam wifl become the only new and advanced
powerful blast furnace in ASEAN, and become the sole supply source for automobile manufacturers
throughout ASEAN. However, there are several chalienges t0 overcome in order to achieve such a
scenario. Even assuming lhmgs go smoothly lechno]oglcally, if there is no markel for the high vatue-
added products, there will be neither the time nor the money to endure the surplus production, the
investment for mamtenance and repairs, and the facility will therefore age while deficits remaia.

Thach Khe iron ore mine has 200 to 300 million tons of exploitable deposits and annual production
is expected to be 10 million tons. This level is relauvely small compared with current world
production. Thus, if this mine is developed, the cost of domestically produced ore may turn oul to be
higher than the cost of imported ore. If the blast furnace is forced to use Thach Khe iron ore, the
higher input costs will undermine the financial viability of the project.

(2) Construction of a direct reduction furnace

Since the production capacity of a direct reduction furnace is around 500,000 tons pex year, the
initial invesiment is not as targe as for the blast furnace. However, untess natural gas can be ebtained
nearby and supplied cheaply, it is very unlikely that the projecl is financially viable. If natural gas is
supplied through pipelines from distant sources, costs will increase. Moreover, even if gas can be
obtained efficiently, poor planning will prevent the project from bringing in the level of profits
achieved in the cases of Malaysia and Indonesia. This will impose an enormous burden on the
national economy. But if gas fields are found near Thach Khe, it may be possible lo build a small and
efficient direct reduction furnace which will use domestic gas and iron ore.

241



{3) Construction of an electrlc furnace
Due to small investment requirements (50 to 120 millior dollars) it is easy for the VSC to form a
joint ventuse with overseas electric furnace manufacturers to engage in the construction of an electric
furnace. This will supply the steel for construction demand. But with a rise in the demand for scrap
metal in Southeast Asia anticipated, there is a risk that scrap metal will be expensive and difficult to
import.

(4) Construction of a rolling mill based on imported steel inputs (biilet).
The small investment requirement (20 million dollais) makes it easy for the VSC to do business
alonie or in a joint venture with foreign companies.
The amount of value-added production capacity which will remain in Vlel Nam under ¢ach
scenario decreases in the order of the presentation above. Cheap Russian exports are currently
meeting construction demands and the international market is bearish, It is possible to simply import

steel produocts. In this case, no value-added capacity wilt remain in the country and the trade deficit
will grow.

2.2 Phased Development of the Iron and Steel Industry

2.2.1 Production Process and Product Characteristics
{1) Steel production process
The process of making steel consists of twe slages: the upper and lower process. {Figure 2. 1) The
upper process conlains three steps: iron making, steel making and casting. The lower process also has
three steps: hot-rolling, cold-stripping and coating. '

1} The upper process (iren maldng, steel\inaking, casting)

Iron contains carbon. The higher the carbon content is, the harder and more fragile the iron
becomes. On the contrary, the tower the carbon content, the softer and more flexible the iron becomes.
[ron containing over 1.7 % carbon is called pig iron, and iron with less than 1.7% carbon is called
steel.

Iron ore is turned into pig iron, afler being melted and deoxidized in either a blast furnace or a
direct reduction mill (the iron making process). Pig iron is turned into steel by melting it in an oxygen
furnace or an electric furnace, adding certain metallic elements, and removing impurities (the steet
making process). Steel is cast into semi-finished products such as slab, bloom and billet (the casting
process).

According to the melalhc element to be added, two sorts of steel are distinguished: ordinary steel
and special steel. Ordinary steel is used for general construction. Special steel is used as an
intermediate input for manufacturing. The stee! industey in Japan, which has been altering its strategy
from one based on quantily to one focused on quality in recent years, is making efforts to develop a
special steel with high added value. The share of special steel has been rising every year, and is now
up 10 15% of all steet production.

2) The lower process ¢hot-rolling, cold-stripping, coating)

Semi-finished steel products are turned into long products, sheets, types and tubes through the
precess of rolling. Billets are formed into long products such as shapes or bars through the process of
hot-rolling in which the steel ingot is heated very intensively and rolled. Wires are made from these
long products through a cold rolling process. Sheets are made through the process of hot and cold
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rolling. Cold rolled sheets are turned into high valuc-added coated sheets through treatment of the
face, such as coaling or plating. For production of high quality sheets, high quality steel ingots made
in blast furnaces are needed.
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(2) Product characteristics and type of buyer
Ordinaty consunicrs scarcely have any chance to buy steel products as final consumption goods
Steel products, such as loog products, sheets and types, derive the greal variely of their sizes and
shapes according to their demand scctors. The more they are processed, the higher their prices are.

1) Use of steel producis

Bars, H beams, and angles are called Jong products. Long products are vsed for the construction of
private housing, civil cnginecring and infrastructure. Demand for long products grows rapidly at the
initial stage of industrialization,

The varicty of stcel sheets includes thick steel plates for ship building, hot rolled sheets for
guardrais, cold rolled sheets for automobiles aud hovschold appliances, and coated sheets for zinc
roofs, awlomobiles and cans. The demand for sheets increases during the sccond stage of
industriatization when automabile and appliance manufacturers begin production.

2) Production on order vs. production on demand estimation

Steel products consumed in manufacturing industrics are produced on order. After the acceptance
of orders [rom manufacturers including the quality, volume and time of delivery desired, the stecl
company slarts production. As for standardized long products for construction demand, the steel mill
controls the production bascd on anticipation of demand in the future.

Goods produced on order, such as sheets or coated sheets, are high valuc-added and expeasive.
Steel sheet makers compete on quality. The characteristics of standardized long products, however,
are without variation among stee} makers. So eaterprises producing long products compete on price in
the international market, including Russia and the former socialist covntries. '

There are two conflicting qualities in modern steel production. As it is a typical capital intensive
industry, economies of scale are achievable through mass production. However, when a customer

requires moany specific types of goods, steel produccrs must compete on quality using small-scale
production. ‘

2.2.2 Economic growth and steel demand
(1) Life cycle of steel products
According to the experience of countries such as the UK or USA where the steel mduslry prospered
in the past, a paitern in steel demand can be observed. This is called the “product life cycle” and
consists of five stages: accelerated growth, growth slowdown, maturity, decline, and stability. (Figure

2.2) The management strategy which POSCO, a Korean stecl maker, published in 1995 is based on
this idea of the product life cycle.
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Stages of T —
Pomestic Growth Maturity
Demand Slowdown Decline o
Stability
Dawn Accelerated
Growth
UK 1890 1960 1964 1973 1985
USA 1560 1964 1973 1982 1990
Japan 1956 1910 1978 1986 1995
Korea 1976 1995 2000 2010 2020

Figure 2.2 Life cycle of steel products

Source  Green Management Philosophy & Its Practice, POSCO, 1995

In order to predict 1he future development of the Vietnamese steel industey, we analyze the patterns
of economic development and the growih of steel demand in Japan, Korea and four ASEAN
countries.

1) Accelerated growth stage
At the initial stage of ecoromic development, the dominant industry shifts from agriculture to
manufacturing. This shifi is calted industrialization. Al this industrialization stage of economic
development, steel demand for construction including infrastructure development, construction of
private hotels, offices, and factories, begins to increase rapidly. At this stage, the growth rate of sleel
demand is higher than that of GDP. ASEAN counlrics are ow in this accelerated growth slage.

2) Growth slowdown stage
- During the next stage, various industries, such as astomobites, household appliances and machinery
begin to develop and the demiand for steel for industrial production starts expanding. Steel demand for
construction slows down. A management sirategy based on economies of scale works well in this
stage. Korea is now entering into this stage.

3) Stage of maturity and decline
When the industrial structure has developed further, the volume of demand itself will begin to
alternate based on business cyctes. Steel producers follow a business policy which ¢mphasizes high
value-added steel. Japan is now in this stage of development.

(2) Japanese industrialization and growth in steel demand .
1) The Japanese steel industry from the Meiji period to World War Il
As is commonly known, Japanese industrialization during the Meiji pesiod began under an unequal
tax treaty. Under this tax treaty, only developed countries had tariff autonomy while Japan did not.
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The tariff rate conctuded with the UK, France, USA and Germany in 1866 was very low: 8% on every
product including steel. _
The consumption of steel in Japan started o increase from the latter part of the 1880's. Chobei
Tanaka was the first entceprencur in Japan who succeeded in making steel with modern techniques.
‘Fanaka bought Kamaishi Ironworks which the government had abandoned after a management failure.
e resumed the production of pig iron using small sized blast furnaces and charcoal. It is remarkable
that such a dramatic testructuring of Kamaishi Ironworks was achieved without government subsidies.
In 1900, the state-owned Yahata Ironworks was estabtished. Throughout the history of the Japanese
sleel industry, steel enterprises which concentrated on the lower process such as rolling developed

fist. Pig iron and billet were imported. Tt took fifty years for Japan to attain self-sufficiency in pig
iton.

2) The Japanese steel industry after World War 11
The increase in demand for steel in Japan after World War 1 can be divided into three stages;
accelerated growth from the middle of the 1950°s to the early part of the 1970’s, growth slowdown
after the latter part of the 1970’s to around 1990, and maturity since 1990. (Figure 2.3)
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Figure 2.3 Domestic steel demand in Japan {(afier World War 1)

Source  Commitiec on Iron and Steel Statistics, Handbook for Iron and Steel Statistics

In Japanese economic history, the 1950°s were known as the era of “post war rehabilitation” and
the 1960’s as the “high economic growth” period, GDP growth rates reached 10.5% in the 1960’s.
This period corresponds to the accelerated growth stage of steel demand in Yapan. The growth rate of
steel demand was higher than that of GDP. Steel demand in 1955 was only 5.5 million tons and it
grew to 69 million tons in 1973, The average growth rate during this period was 15% per year,
demand for long producis for construction was the main force which supported this rapid growth in
steel demand. From the middle of the 1960’s, demand for flat products from manufacturing industries
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started to expand its share of steel demand,

Afler the talter part of the 1970's, the rate of growth of steel demand began to decline. Demand for
long producis began to change in linc with business fluctuations. Steel makers were requested to
adopt “multi-small-product” production to meet the various necds of customers, such as high quality
sheets, coated sheets and special steck.

(3) Steel demand growth in Korca
In Korca, the demand for steel reached the accelerated growth stage in the middle of the 1978’s,
and by the latter part of the 19907s, it arrived at the growth slowdown stage.

1000t

: 40,600 ¢
R Other Products
M Long Products

|
‘ 35,000 L :
i i ‘
|

1992 “

1985 N
1990 M

1978 m—
1986 TS

1980 m—

1974 =
1976 wmm

1964 1
66
68

1970 =

1972 m

30,000 ;
25,000 !
i
{ 20,000 :
| 15,000 -
£ 10,000 - |
- | 11 |
0‘ mce cmrmcm B ‘.. _.I- I llz ;AR E R B0 B .M. EH.BH.N.&8 B.®. N

o~ o <

® D i)

& 8 &

Figure 2.4 Steel demand structure in Korea

Source Korea fron and Steel Association, Stcel Stalistical Yearbook

(4) Steel demand growth in ASEAN 4

ASEAN countries began the industrialization stage of cconomical development during the latter
part of the 1980°s. Along with economic development, steel demand in these countries entered the
accelerated growth stage. In spite of its high growth rate, steel demand in ASEAN countries is
refatively small. The demand for steel in ASEAN in 1995 was 31 million tons. This tevel is equal to
that of Korea, half of the demand in $apan, and one third of demand in China,

The annual growth rate of steel demand from 1985 to 1994 for cach ASEAN country was 22.6% in
Thailand, 14.2% in Mataysia, 9.7% in Indonesia and 17.8  in the Philippines. During the same period,
the growth rate of stee! demand for the whole world was 0.6%, that of Asia was 5.3% and that of
Japan was negative 0.6 %.

The demand in each ASEAN country was 9 million tons in Thailand, a little tess than 8 million tons
in Malaysia, a litlle over 6 million tons in Indonesia, a little over 3 million tons in the Philippines, a
tittle less than 4 million fons in Singapore, and a litde over 1 million tons in Viet Nam. The
construction sector is the biggest customer for steet in ASEAN countries. Long products, such as bars
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and H-beams for ferco-reinforced concrete buildings are in particular demand. After 1994, the demand
for flat products, such as cold stripped sheets for houschold appliances and automobiles, has
expanded in Thailand and Malaysia,

mittion t

Than!and .
Ma!aySta

Indones:a\

Phlhpmes

Figure 2.5 Steel consumption in ASEAN 4

Source 1ISI Steel statistical yearbook 1995

ASEAN countries cannot supply the rapidly expanding demand for steel by themselves and have
been depending on steel imports. The rate of imporl dependence (import / domeslic demand) in 1995
of cach ASEAN country was 69% in Thailand, 70% in Malaysia, 35% in Indonesia and 41% in the
Philippines.

As the demand for steel increases, the demand structure changes from long products to fat
products.- At the initial stage of mdustnahzahon, the demand for long producis increases, pulled by
the cxplosion in construction activity. Most of the long products for construction demand are
standardized and can be imported from the international market. Meanwhite, the steel sheets for
manufaciuring demand are produced alter taking orders from customers. Along with the development
of steel consuming industries, demand for flat products starts ta increase. Consumers of steel sheets
prefer domestic sleel products because they can receive more benefits, such as quick delivery or
flexible payment, from domestic producers than from overseas suppliers. In Thailand and Malaysia,
manufacturing industries such as toys, suadry goods, houschold appliances and automobiles have
started to develop. Consequently, the demand for flat products slarted to increase in the late 1980's.
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Figure 2.6 Steel demand in ASEAN countries in 1995

Source  SEAIS], Stee! statistical yearbook 1995

When the gap between the supply and demand for domestic steel sheets increases to the dimit of the
economnies of scale, enterprises begin to produce steel sheet rolling. Thaitand entered this stage at the
end of the 1980's, and steel sheet rolling facilities constructed by domestic private enterprises started
operation in 1994. In Malaysia, the first sirip mill is expected to come on-line in 1998.

{6) Correlation between economic growth and steel demand
Based on the data from NIEs and ASEAN countries from 1985 to 1994, the correlation between per
capita stee} consumption and per capita GDP is very high. A regression analysis shows 98% for
adjusted-R squared and a t-value of 60.
From the experience of the Japanese steel industyy in the 1960's and the above mentioned data from
Nifis and ASEAN countries, it can be concluded that during early stages of economic development,
stee! demand increases faster than economic growth,
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223 Economies of Scale and Phased Development
(1) Type of business and economies of scale

In the iron and stéel indusiey, there are many types of businesses. Bach type of business employs
different forms of production technology and equipment, uses different raw materials, and sells
different products. Typical busiiess types include Rolling Long, Electric Furnace, Direct Reduction,
Coating Flai, Rolling Flat, and Integrated Mill. The amount of investment required to atfain
economies of scale varies for each type of business.

The history of the steel industey in developed and ASEAN countries shows 2 pattern of new entry
by entreprencurs along with the expansion of domestic stec) demand. When domestic steel demand
starts to expand, the smallest business type which requires the leasi amount of investment enters into
the market. As domestic demand grows, other business types which require a higher level of
jnvestment begin to operate. The most commonly observed order of entry into the domestic steel
business is as follows: Rolling Long, Flectric Furnace, Coating Flat, Rolling Flat.

Table 2.2 Type of stee! business; manufacturing faciiity. economies of scale, product characteristics

Type of business | Rolling Long | Flectric Furnace { Direct Reduclion Rolling Flat Integrated Mill
Iron making | DR Blast Furnace
Stect making EF EF Oxygen F
Casting Casting Casling Continuous C
Hot rolting Long product | Long products Long products Hot Strip Mill
Cold rolling Cold Strip mill | Cold Strip Mill
Coaling _ Coating Mill
Economy Scale | 2-500,000uy | 0.5-1.0 mil t/y 0.5-1.6 mil t/y 250,000y Imit Yy+
investment $20-50mil $50-100mi! $1-200mil $ 100mil $4500mil+
Cap flnv. $100 $100 - $200 $400 $1300+
Gestation : 1-Zyear " 2-3year 3-4ycar 2-3ycar 10-15year
Products Long Long Laong Flat High quatity F
Int't price 408-4503/t 400-4503/1 450-6008/ 650-80031 10003/t+
Use Small Big construction | Big constrection Consumer Elcctric Apps.

construction goods Automohile
Characteristics | « Price competition Qualily competilion -
Demand « Construction Manufacturing —
Estimation — Correlation between per capita steel Hearing from buyer -
method consumption and per capita GDP

This pattern of new entry into the stee} industry can be explained as follows. When the domestic
stee! market grows large enough that economics of scale in production become possible,
entreprencurs seize the opportunity lo join the market.

In this chapter, after a description of the various lypes of businesses in ‘the steel industey, the

different phases of development of the stee! industry in one specific country will be explained. The
phased development of the steel industry is analyzed in terms of three aspects: 1) the growth pattern
of steel demand, 2) the different characteristics of steel products, and 3) economies of scate in the
production of steel.

1) Rolling long products (Rolling Long)
In Rolling Long businesses, producers invest only in hot rolling machines, buying half-finished
products such as billets from domestic producers or importing them from outside sources. Then they
turn such half-finished products into bars and other shapes and sell them in the domestic market. The
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appropriale annual production capacily for this type of business is from 200,000 to 500,000 tons. The
amount of investment required is fcom 320 million to $50 million, the lowest level of initial
invesiment in the steel industry. Therefore this type of business is always the first to enter the market
when the demand for stect for construction increases rapidly during the early stages of economic

development. In Viet Nam, VINA KYOE! and VINAU STEEL can be classificd as Rolling Long
businesses.

2) Making long preducts by electric furnace (Electric Furnace)

In Electric Furnace businesses, producers invest in electric furnaces as well as hot rolling machines.
When the price of scrap metal and the cost of making half-finished ingots through the process of
melting scrap is cheaper than the market price of ingots, this business type is more profitable than
Rolling Long. Furthermore, if they properly adjust the connection between the upper process and the
lower process, producers are able to increase their profit by sa\éing the cost of the thermal energy
necessaty for the healing process prior to rolling. The appropriate production capacity for this type of
business is from 500,000 to 1 million tons per year. The amount of investment required for plant and
facilities is from $50 million to $100 million, which is relatively small for the steel industry.
Therefore, existing Rolling Long busingsses often evolve into Eleciric Furnace businesses in
developing countries simply by adding electric furnaces to plants after accumulating sufficient profits.
VINA KYOETI's plan for investment in electeic furnaces is a typical example of this process.

3) Making long products by direct reduction furnace (Direct Reduction)

As there is a boom in clectric furnace construction in Southeast Asia, a shortage of scrap metal and
an increase in price are expected. The VSC is now examining a strategy 10 construct a direct reduction
(DR) furnace and produce pig iron from domestic natural gas and iron ore. If the VSC constructs a
steel mill consisting of a direct reduction furnace, electric furnaces and hot rolling mills, the amount
of investment required will be from $100 miilion to $200 million. When considering the feasibility of
such a plan, a comparison of the cost of imported billet and self-made billet is necessary. -

A direct reduction furnace uses natural gas as a deoxidizer. Natural gas is supplied via a pipeline
from a gas well, Natural gas occupies a large portion of the produclion cost of pig iron. ¥f a steel mill
can sccure a cheap supply of natural gas, it will be cost competitive, The price of natural gas is set by
gas producers and usually depends on the length of the pipeline. A tong pipeline will thus generate
expensive natural gas and a higher cost of steel. A stee! mill with a DR furnace must therefore be
located near a natural gas well to be cost competitive,

4) Rolling flaf products (Rolling Flat)

Rolling Flat steel producers invest in a cold strip mill. The producer imports hot rolled sheets, rolls
them into cold rolled sheets and sells them to domestic customers. The appropriate scale of facilities
for this business type is an anaval production capacity of 250,000 tons, and the necessary amount of
investment is $100 million. When industrialization reaches a slage where home electric appliances
and automobite manufacturers start production, demand for cold rolled sheets starts to increase. At
this stage, a careful response to the needs of domestic customers will enable domeslic steel
manufacturers to sell the products at 2 more expensive price than that of imported steel. Among
ASEAN countries, Thailand and Malaysia have reached this stage, and private enterprises have begun
this type of business. As Rolling Flat businesses require sophisticated production techniques,

marketing and financing, cooperation with stee! manufacturers in developed countries is essential to
enter into the market.
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5) Integrated stecl mill (Integrated MilY)

Integrated Mill producers invest in both the vpper and lower process. Blast {urnaces, oxygen
furnaces, continuous casting equipment, hot rolling mills of long products, hot rolling mills of sheets,
cold rolling mills of sheets and coating facitities are installed in the same site. Iron ore and coal are
procured as raw materials, Various sosts of products such as long products, sheets and coated sheets
ar¢ manufactured and sold to domeslic customers. The minimum production capacily to altain
economies of scale for this business type is 3 million tons per year, and the amount of investment in
plant and facilities required is more than $4.5 billion. It is the most advanced technique for making
steel at present,

(2) Phased development of the iron and steel industry

As mentioned above, a certain pattern of expansion in steel demand can be observed depending on
the specific stage of economic development. A ypical pattern begins with a rapid rise in the demand
for construction during the early stages of industrialization, followed later by a rise in demand for the
manufacturing industry, which itself begins to expand along with the advance of industrialization.

1t has also been shown that long products and sheets differ significantly in terms of product uses,
consumers, prices, styles of distribution and marketing. In fact, most of the specifications for long
products for construction demand are standardized and produced based on the prospect of demand.
Long product manufacturers compete based on price in the international market. On the other hand,
steel sheets for manufacturing industries are produced after receiving orders from customers. The
specification of each order varies widely and the production tot tends to be small.

There are many types of businesses in the steel industey. Production capacity to alfain economies of
scale varics according to each business, and the amount of investment required ranges from $20
million to $4.5 billion.

Table 2.3 Type of business, economies of scale, product characteristics

Type of business | Rolling Long - § Electric Furnace | Direct Reduction | Rolling Flat Integrated Mill
Economy Scale | 2-500,000¢y | 0.5-1.0 mil Uy 0.5-1.0 mil t/y 250,000ty 3mil tfy+
Investment $20-50mil - $50-100mi) $1-200mil $100mil $4500mil+
Products Long Long Long Flat High quality F
Int'l price 400-4508/1 400-4508/t 450-60034 650-300%1 10003/1+
Use Small Big construction | Big construction | Consumer Eleciric Appl.
construction goods Automobile
Characterislics ~ | «— Price competition Qualily compelition -
Demand — Conslruction Manufacturing -

The history of the steel industry in Japan, Korea and ASEAN countrics shows a certain pattern of
market entry of the various types of businesses. According to this pattern, the expansion in domestic
demand for steel and the relative amount of investment required for each business type determines the
order in which the various types of steel manufacturing businesses enter into the market. Usually the
order begins with Rolling Long producers, followed by Electsic Furnace, Direct Reduction, Rolling
Flat, and finally the Integrated Mill.
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Figure 2.11 Sequence of new entry. from small to large investment

In 1900, stale-owned Yahata Ironworks was csiabhshed In the hlslory of the Japanese steel
industry, steel enterprises which concentrated on the lower process such as tolling developed first. Pig
jron and billet were imported. Tt took fifty years for Japan to attain self-sufficiency in pig iron.

In Thailand and Malaysia, manufacturing industries such as toys, sundry goods, houschold
appliances and automobiles have already started to develop. Consequently, the demand for flat
products started to increase in the late 1980°s. When the gap between the supply and demand for
domestic steel sheets grows large enough that economies of scale in production become possible,
enterprises will begin steel sheet rolting. Thailand expcnenced this stage at the end of the 1980’s, and
the steel sheets’ rolling facilities which received investment from domestic private enterprises began
operation in 1994. In Malaysia, the first steip mill is expected to come on-line in 1998.

Indonesia began producing flat products in a state-owned enterprise in the 1970°s, when the
domestic stee! demand had not reached sufficient levels for cconomies of scale for flat products.
Though the state owned caterprise was protected by import restraints and a high tariff, there was no
choice but to export the surplus production at a low price due to the small level of domestic demand.
As a result, the firm was unprofitable and Indonesia is now struggling to restructure its steel industry.

2.3 Current Status of the Steel Market and Policy Tools

2.3.1 Current Status of the Steel Market in Viet Nam
{1) Balan<e between demand and supply in the steel market in 1996
The imbatance between demand ‘and supply in 1996 resulted in a huge over-supply of steel due to
the sudden expansion of imports. As a result, stocks increased, and domestic steel prices fell
significantly. 1t is estimated that domestic steel demand in 1996 was over 1,3 million tons, an increase
of 20% from the previous year. Most of the demand was for construction, and 70% of the demand was
for tong products. Domestic steel production was 0.8 million tons and steel imports totaled 1.0 million
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tons, resulting in a total supply of 1.8 million tons. Accordingly, about 0.5 million tons of steel
products, which accounts for 30% of the annual demand, remained in stock due to the over-supply.

(2) Production capacity in Viet Nam
The existing facilities for steel production in Viet Nam at the end of 1996 consisted of: two VSC
mills for long products with electric furnaces (TISCO 180,000 tfy, SSC 250,000 t/y}, three rolling
mills for long products, owned by joint-ventutes between foreign steel manufacturers and the VSC
(VSC-POSCO 200,000 t/y, Vina Kyoei 240,000 t/y, Vinau Steel 180,000 t/y), and some joint ventures
for hop-dip galvanized sheets.

1) Facilities at TISCO _

TISCO is an electric furnace plant used for the production of long products, and managed directly
by VSC, with 180,000 tons of production capacity per year. It is classified as an “electric furnace”
type of business. Its production capacily is smalles than the optimum 500,000 tons of amnual
production necessary o take advantage of economiées of scale in electric furnace plants. Therefore, it
is estimated that TISCO’s cost competitiveness is low.

"FISCO has three small sized blast furnaces and is producing pig iron. Pig iron is mixed with scaips
and melted in electric furnaces, A part of the “hot water” poured from the electric furnaces is turned
into billets in continuous casting machines, while the rest is cooled in ingot-making molds. These
billets are rolled in hot rolling mills, and turned into long products, mainly into bars.

2} Facilities at Vinau Steel

Vinau Steel began operation in September, 1985 as a joint venture between the VSC and an
Australian steel company. lts business is classified as “Rolling Long” production, and its production
capacity is 180,000 tons, a sufficient level to fulfill the economies of scale in this business type.

(3) Profitability of steel manufacturers in Viet Nam

Although it is difficult to find seliable data on the profitability of steel enterprises, it is estimated
that the VSC group was in the red in 1996, as all state-owned plants controlled by the VSC seemed to
be in the red. Only a few joint ventures between the VSC and foreign steel companies managed to
record a small profit.

International prices for long products are relatively low, especially for steel bars whose quality
requirement is not as sirict as that for flat products used for manufacturing. Indeed, cheap exporls
from Russian producers in search of foreign currency have pushed prices below the marginal cost of
many steel enterprises in western Europe. In Viet Nam, the domeslic price fell to international levels
because of the over-supply.

(4) Comparison of the scale of supply and demand

Compared with other Asian countries, Viet Nam’s domestic steel demand of 1.3 miilion tons is
very small. The amount represents only a sixth of the demand in Thailand, which has the largest
demand in ASEAN, with 9 million tons, a twentieth of the demand in South Korea (30 million tons), a
fiftieth of the demand in Japan (80 million tons), and an eightieth of demand in China (118 million
tons). As for the scale of crude steel production, Viet Nam’s current supply is one-seventh of the
production in Thailand (2 million tons), while South Korea produces 120 times the amount of Viel
Nam (37 million tons), China produces 300 times more (93 million tons), and Japan produces 340
times (100 miltion tons) the amount of steel produced in Viet Nam.
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TISCO, Blast Furnace _ TISCO, Scrap
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Vict Nam’s demand for stecl is very small and is concentrated in the construction industry.
Peoduction facilities consist of rolling mills and clectric furnaces. Given the scale of demand
production facilitics, it can be concluded that the steel indusiry in Vict Nam is still in the carly slages

of development immediately prior to the surge in demand caused by the overall cconomic
development process.

{(5) Projects which the ¥SC is now examining

VSC classifies its projects under consideration in twe categorics: 1) projects to be completed and
operational by the year 2000, and 2) projects to be planned and prepared by the year 2000 and
constructed soon after, In order to plan industrial policics for the steel industry, an cstimation of the
long-term prospects for domestic demand is a prority. It is possible to make a forccast of such demand
through the relationship between GNP per capita and stee! consumplion per capita. If supply capacity
excecds domestic demand, the steel price tends to fall, thus damaging the profitability of steel
manufacturers. Therefore, projects to be completed before the year 2000 might be too ambitious.

Table 2.4 Projects under consideration by the VSC

Type of business Preduction capacity Investment per project | # of projects | Total investmcnt
Electric Funace 500,000 tiy 3120 million 3 $290 million
Direct Reduction 1,000,000 ¢y $250 million 1 $250 million
Hot Dip Couating 50,000 ty $20 million 3 $100 miilion
Cold Strip Mill 250,000 t/y 5106 miltion 1 $100 million
Hot Strip Mill 1,000,000 vy $650 million } $650 million
Operational by the year 2000 Toial $1,390 million
Direct Reduction 1,000,000 t/y $300 millicn I $300 million
Hot Strip Mill 1,000,000 1y $3550 miltion 1 $330 million
Development of lion $1,000 million 1 £1,000 mitlion
ore
Intearated Stee! Mill 3,000,000 t/y £3,000 million 1 $3,000 million

23.2 Development Phases and Policy Tools (AFTA/WTO)
As mentioned above, the steel industry has developed in tine with the market cconomy and factors

such as the increase in domestic demand and enireprencurial pursuit of profits. We now examine the
possibility that the government can also [acilitate the development process or enhance the function of
the market.

Viet Nam has entered the early stage of indusirialization. Compared with the period when other
ASEAN countries entered into the same stage of industrialization, two changes in international teade
and investment have occurced. One change is that it has become more difficult to enforce policics to
restrain imports due to the global movement toward the liberalization of trade. The other change is
that multinational entezprises, including Japanese firms, are increasing their investment in ASEAN
counlries.

Based on these changes, a combination of the following three policy approaches is important: 1}
import protection through tariffs or quotas, 2) attraction of foreign direct investment, and 3}
enhancement of market forces.
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(1) Import protection through fariffs or quotas
Protective measures such as high tariff rates and impost quantily restrictions are¢ known as border
protection. The development of the steel industry by border protection is shown below,

Objective Supply side Market balance  Demand side Policy tools

Development 4 Benefit of producer Shorgge 4_{:{apidly growing domestic demand
of Steel Industry T Pric-;*pikc 4 Border Protection

New inuy ¢ Invesiment oppoitunity
Fconomics of scale? Price fall 4 Bcncﬁli)f user

Figure 2,12 Import pratection through tariffs or quotas

If proteclive measures which restrain imports are imposed when domestic demand for steel is
growing rapidly, a shortage of steel in the domestic market will occur and the price of steel rises. As
demand increases and the price rises, steel manufacturers will find opporiunities for profits.
Accordingly, if these market conditions are expected to continue for some lime, it will induce an
expansion of capacity al existing sleel enterprises or the entry of new domestic or foreign
entreprencurs. As a result, the supply capacity of the steel industry will increase.

More specifically, the expansion of demand will indoce an increase in capacily in the following
order of investment: rolling long, electric furmace, rolling flat, and integrated mill.

There are several merils to the import protection approach. First, it becomes possible to induce
domestic or foreign enterprises to enter the market and to expand the production capacity. Second, the
approach can protect those state-owned enterprises whose production costs are comparatively high by
keeping the domestic market price of steel higher than international prices.

On the other hand, the protective approach places the burden of higher steel prices on the demand
side of the markel including government investmenlt, public construction, the automobile industry,
household appliance industry, and the can industry. Furthermore, this approach will minimize
competilion among steel manufactuters, thereby prolonging the low efficiency of such enterprises.

Participating in AFTA/WTO and protective policies for the steel industry

In order to examine the experieace of other countries with similar development characteristics, we
now review the industrial policy measures taken by Thailand and Malaysia.

In Thailand, per capita GDP reached $1000 in 1988, and the domesiic demand for steel was over 6
million tons by 1991. In Malaysia, although GDP per capita was over $2000 in 1989, domestic
demand for steel remained at 3.5 million tons in 1991 because of a smaller population than in
Thajland. It wasn’t until 1995 that steel demand reached 6 million tons in Malaysia.

In Thailand, entreprencurs began to examine investment in rolling flat businesses in the fatter half
of the 1980’s, and decided to invest around 19%0. The first hot strip mill, with an annual production
capacity of 2.4 million tons, came on line in 1994. In Malaysia, they began feasibility studies for a hot
strip mill in the carly part of the 1990’s, and the first hot strip mill, with an annval production
capacity of 2.0 million tons, will start running in 1998. At present, both privale businesses in Thailand

and the statc-owned steel industry in Malaysia have conducted feasibility studics for an integrated
steel mill with a blast furnace.
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The 'Thai government tricd to support the steel industry through an investment approval system
during the latter half of the 1980's, By limiting investment in a hot strip mill to only one company,
that company became the sole producer of flat steel in Thailand. This created a tight markel for flat
steel during a time when demand was rising and therefore facilitated the investment decisions taken
by the investor. The domestic demand for flat steel, however, increased faster than expected due to an
increase in the production of automobiles and houschold appliances. Thus, the industrial policy for
the steel industry was changed to a mor¢ liberal stance which utilized market forces, Two incidents
which symbolized this change of policy happened at the middle part of 1990’s. One was the
liberalization of the investment approval system in 1994 so that any company who applied for
investment in steel production capacity could get immediate approval. The second was a reduction in
the lariffs on fiat steel. In the CEPT schedule which the Thai government submitted to the AFTA
secretariat in 1995, fat steel belonged to the normal track products group. The Thai government
committed that tariffs on flat steel would decrease 0 S % by 2003,

The Malaysian government's policies for the steel industry were quite different from those in
Thailand. There were two streams in the development of the steel industry in Malaysia: the state-
owned steel manufacturer put priorily on the upper process while private enterprises invested in the
tower process when the demand began to increase. The state-run enterprise is still suffering from the
burden of a large investment in the upper process including a direct reduction furnace, but in the
private sector, long product manufacturers enjoy a rapidly growing market and seme of the producers
are now preparing to enter in the flat stee! business. The Malaysian government is taking protective
measures {o support flat steel manufacturers. The tarif€ rate on flat sicel is very high at 25 % and flat
steel is temporarily exempt from the CEPT schedule.

{2) Attraction of foreign direct investment
Attracting foreign direct investment in order to promote the steel industry is another policy
alternative. Foreign manufacturers make investment in steel production equipment in the pursuit of
profil. Thetefore policies for the introduction of foreign investment are more effective when they are
aligned with the goals of foreign companies. The tarifl structure and target business type is also
important for promoting the steel industry.

Objective Causality map Policy tools
[——~ Beneﬁ! for FDI Increase of ‘__{Sales increase Expanding demand

Revenue Price hike Border protection
Development Entryof 44— ]g;gntive for FBI | Labor cost Comparative adv.
of Stee] Industry Foreigner Dc;:';ease of — Malerial cost Free import

Cost Intecest Aceess to bank

Tax Preferable treatment
Economies of Scale P Price decline > Benefit of user

Figure 2.13 Aftraction of foreign direct investment
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In Viet Naw, there is basically no steel making facility at present, Therefore the tariff rate on half-
processed products such as billets is low, from 0% to 5%. The demand for long products is increasing
sharply, and the rolling capacity for long products is not sufficient, Tariff rates on long products is
higher, from 30% to 40%. As there is no equipment for the production of flat products, the tariff rate
on steel sheet is 0%.

This tariff rate structure is effective for protecting rolling long state-owned enterprises. It is,
however, not cffective for inducing foreign investment in electric furnace busingsses where scrap is
imported and melted into bitlet. Because the tariff rate of both scrap and biflet is low, from 0% to 5%,
the operation of an electric furnace business is not protected. In general, to protect a specific
production facility, tariff rates for inputs must be lower than that of oulput.

(3) Enhancement of market forces

When Viet Nam adopts policies which utilize market forces to develop the steel mdustry, it will be
possible to exploit the glut in the international steel market, The exploding demand for long products
in Viet Nam can be covered by low priced imporis which will in turn reduce the cost of infrastructure
construction,

Based on the experience of other ASEAN countries, when the demand for flat products reaches 5
million tons per year, the rolfing ftat businesses will enter the market and entrepreneurs may begin to
examine the feasibility of integrated steel mills with blast furnaces. Integrated steel mill can realize

economies of scale and supply high quality flat products at a reasonable price. During this phase, both
steel suppliers and consumers will benefit.

Objective Supply side Market balance  Demand side Policy tools
Shorl*z'xgc +—— Rapidly growing domestic demand
Import ———3 Benefitofuser —¥ lnfrasn:c!ure
New inlry 4 Inv. opportunityt— Demand for Flat €—industrialization
Development ficonomies of scald ® Price decline™? Benefit +0f user —h
of Stee] Industry$—Benefit of producer€— Inv. opportunityq— Demand for Flat

A |

Figure 2.14 Enbancement of market forces

Naturally, the development of the steel industry through the use of market forces requires less
government intervention in the market than is necessary when implementing a proteciive approach.
Given the current international steel market in which the cheaper long producis can be imported, the
net financial burden of the government will be smaller if it utilizes the market forces approach.

The protection approach to develop infant industry can be justified only when the industry gains
competitiveness aftes the protection is temoved in the future. In order to enhance the competitiveness
of industry, measuvres to improve the productivity of state-owned enlerprises and private enterprises
must be enforced along with the protective policies. One of the most effective measures to inspire

self-restructuring of state-owned enterprises is to set an end date for protection measures. In this sense,
the CEPT schedule of tariff reduction plays an important role.
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2.3.3 Trade Balance and Value-added

The table on the previous page shows the imporis requited when cach business type has domestic
valuc-added production facilities in Viet Nam. The trade balance and the value-added for cach
business type are as follows,

(1) Steet product import
The demand for tong products for construction will be covered by low-priced imports from Russia.
There is no need for investment in production facililies for long products. Towever, there is no
possibility for value-added domestic production. The expesience in ASEAN countries shows that the
demand for steel products expands rapidly in the early stage of industrializalion and the trade deficil
in steel products will increase as well.

{2) Rolling tong
In this businicss type, billets and half-finished products are imported and long products are
produced and sold for domestic construction. In 1997, cheap billets from Russia are available,
Production of rolling long can begin with a relatively small ($20 million) investments. The value-
added is the domestic sales of long products minus the cost of imported billets.

(3) Electric furnaces
Imported scrap sleel is used in the production of long products for domestic demand. The value-
added is the domestic sales of long products minus the cost of imported scrap steel. Because of the
boom in electric furnace construction in ASEAN countries, the market for scrap steel has become
tight. Therefore, the price of imported scrap steel is expected to rise.

{4) DR long
In this type of business, manufacturers invest in a direct reduction furnace, an electric furnace and a
tolling mill for long products. In a direct reduction furnace, iron ore is melted into HBI, a kind of pig
iron, HBI is used as a subs_{iuite for scrap steel and melted into bitlet. Free from the shortage of scrap
steel in ASEAN countries, long products can be produced by using imported iron ore. There is some
possibility to export HBI to ASEAN countries, which are suffering from a shortage of scrap steel. The

value-added is the domestic sales of long products minus the cost of imporled iron ore plus exporis of
HBI

(5) Coating flat
In this type of business, manufacturers invest in coating equipment. Flat products are imporled and
coated and sold in the domestic market. The value-added is the domestic sales of coated sheels minus
the cost of imported flat products. The investment required for this business is relatively small and the
VSC is now planning to enter this market.

{6) Rolling flat
In this business type, hot coil is imported, rolled and sold in the country. The valuc-added is the
domeslic sales of cold-rolted sheets minus the cost of imported hot coil. The scale of investment in
this field is very large, for example, facilities producing 2 million tons per year need more than $1
billion in investment. Therefore, establishing joint ventures with integrated steel manufacturers in
developed countries is needed to manage such facilities. This business is known as the “entrance to
the modern steel industry” because it requires such sophisticated management.
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(7) DR flat
In this type of business, the nanufacturer is cquipped with a direct reduction furnace, an eleciric
furnace, a continuous casting machine and strip mills. ¥ron ore is imported as raw material and the
valuc-added is the domestic sales of steel products minus the cost of imported iron ore.

{8) Integrated steel mills with blast furnaces

The value-added in this type of business is the domestic sales of all steel products minus the cost of
imported iron ore and other raw material plus the export of high quality fiat products,
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Appendix
World Steel Consumption

(1000Y) 1985 1986 1987 1988 1989 1990

1991 1892 1893

1994

Weslern Europe 107,201 112,717 113,291 128,224 132,479 132,401 127,944 125,782 112,057 126,668

Eastern Europe 41,625 42363 42,034 40,674 40396 29,173
former USSR 119,340 122,830 124,216 125,557 123,266 116,568
Nosth America 103,208 96,420 102,717 110,669 105,163 105,143
South America 15517 19,120 20,224 18,305 17,871 14,851

Africa 13,720 12,134 11,752 12,631 13,001 12,624
Middie East 13,266 9915 9904 10,647 10,387 9,836
Asia 166,899 170,360 180,453 194,076 208,670 220,347
Oceanla 5181 5613 5238 6283 6591 5461
World £86,057 531,533 609,827 647,064 657,835 £46,405

Source: 1151 Steet Statistical Yearbook 1995

1985 1986 1987 1988 1989 1990
Western Europe  18% 19% 19% 20% 20% 20%

Eastern Europe 7% 7% 1% 6% 6% 5%
former USSR 20%  21% 20% 19% 19% 18%
North America 18% 16% 17% 17% 16% 16%
South Amersica 3% 3% 3% 3% 3% 2%
Atrica 2% 2% 2% 2% 2% 2%
Middie East 2% 2% 2% 2% 2% 2%
Asla 28% 28% 30% 30% 32% 34%
Oceanla 1% 1% 1% 1% 1% 1%
World i00% 100% 100% 100% 100%  100%

World Steel Consumption
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16,422 12,985 13,245
100,703 78,795 51,007
96,090 102,836 110,016
16,189 17,551 19,451
12813 12884 12,581
10,080 12502 12,5621
232,125 232,820 279,372
5062 5,it65 5913
617,428 599,252 616,163

1591 1992 1993

21% 21% 18%
3% 2% 2%
16% 13% 8%
16% 17% 18%
I% 3% 3%
2% 2% 2%
2% 2% 2%
38% 39% 45%
1% 1% 1%
100% 100%  100%

'O Asia

13,884
35,640
126,300
21,128
12,799
8,537
265,193
6,438
616,586

1994

21%
2%
6%
20%
3%
2%
1%
43%
1%
100%

omerworig

‘M North America
;OWestern Europef |
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Steel Consumption in Asia

(10001) 1985
Japan 69,861
South Korea 10,020
Talwan 5,263
Thailand 1,674
Malaysia 1,744
Indonesia 2,085
Phliipines 562
ASEAN4 6,065
Asla
World

1986
67,702
10,934
6,529
1,666
1,326
2,507
850
8,345

1687

72,891

13,642
7.834
2,252
1,473
2,284
1,353
7,362

1568

80,961

14,519
9,690
2,989
1,640
2,396
1,584
8,609

1989
88,306
16,946

11,750

3,513
1,985

2,756

1,826
10,080

1990
92,807
20,054
12,790
4,744
2,424
4,182
1,678
13,028

1991
93,132
24,454
15,770
6,402
3,665
3,994
1,601
15,662

1992
79,029
21,820
17,750
7,737
3,997
3,939
2,035
17,708

1993
74,155
25,246
20,920
7,276
4,966
5,244
2,464
19,950

1994
64,867
30,510
19,150
10,447
5,784
4,800
2,456
23,487

166,899 170,360 180,453 194,076 208,670 220,347 232,125 232,820 279,372 265,193
586,057 591,533 609,827 647 064 657,835 646,405 617,428 599,252 616,163 616,586
Source: 18] Steal Statistical Yearbook

Growth Rate of Steel Consumption

(10001) 1686
Japan -3.1%
South Korea 9.1%
Talwan 24.1%
Thaltand -0.5%
Malaysia -24.0%
Indonesia 20.2%
Philipines 61.2%
ASEAN4 4.7%
Asia 2.1%
World 0.89%

1987
7.7%
24.6%
20.0%
35.2%
11.1%
8.9%
59.2%
16.0%
59%
3.1%

1688 .
11.1%
6.4%
23.7%
32.7%
11.3%
4.8%
17.1%
16.9%
7.5%
6.1%

1989

9.%
16.7%
21.3%

A7.5%

21.0%
15.0%
15.3%
17.1%
7.5%
1.7%

1990
5.1%
18.3%
8.9%
35.0%
22.1%
51.7%
B.4%
29.2%

Source: 1181 Sleel Statistical Yearbook

Malaysia
Indonesia

£hilipin

,GQ\ 7-

O

1985

Steel

]

— 1986 1087 1988

1,_

1994
0.4%
21.9%
23.3%
34.9%
51.2%
-4.5%
-4.6%
20.2%
5.3%
-4.5%

Consumption in ASEAN4

1992 1983
15.1% -6.2%
-108% 15.7%
126% 17.8%
20.9% -6.0%
9.1% 24.2%
1.4% 33.1%
27.1% 21.1%
18.1% 12.7%
20.0%
2.8%

1994

12.5%

20.9%
-8.5%
43.6%
16.5%
-8.5%
-0.3%
17.7%
-5.1%

0.1%

million t

85-94
-0.8%
13.2%
15.4%
22.6%

14.2%

9.7%
17.8%
16.2%

53%

0.6%




Current Situation of Steel Industry In ASEAN (1995)

Minimum Capacity

Blast

Hot Strip Mill

Cold Strip Mill

nd Production Gap

Philippinesi N nE :

]

{10001) Thalland Malaysta Indonesta Phillppine ASEAN4 Vietnam ASEAN
a Demand 9,057 7,799 6,358 3,399 26613 569 27,182
b Long 3,733 3,733 3,186 1,733 12,383 508 12,691
¢ Flat 3,985 2,086 1,477 804 8,352 27 8,379
d Production 5,610 4,409 5,180 2,263 17,472 477 17,949
e (Crude Steel) 2,134 2,450 4,130 923 9,637 271 9,908
f Long 2,248 3,071 2,835 1,345 9,499 419 9918
g Flat 1,131 230 806 258 2,425 Q0 2425
h Import 6,205 5,489 2,230 1,389 15313 151 15,464
| {Sem!-finished) 3,428 631 1,389 2,267 7,705 110 7,815
] Long 1,640 852 442 386 3,320 a0 3,410
K Flat 3022 1939 1137 574 6,672 28 6,700
Source: SEAISI, Steel Statistical Yearbook 1995
I h/a Import Dependency 69% 70% 35% 1% 58% 21%  57%
m jb Long 44% 23% 14% 200, 27%  18% 26%
n kic Flat 76% 93% 7% % 80% 104% BO%
o efd Crude Sufficlency 38% 56% 89% 41% 55% 57% 55%
p Va % of Seml Import 38% 8% 22% 66% 29% 19%  2%%
g c/a % of Flat Demand 44% 27% 23% 24% 31% 5% 31%
... Source: liS| Steel Statistical Yearbook 1995
N |
| Miliont Steel Demand in ASEAN
- 100 - 1
. 9.0
. 80 ¢ i
P70 e
i 6.0 - }DFiat * )
{ 5.0 ‘mLong i
i 4.0+ {uOther} ¢
a0 | RUE i
| 20 | . |
P 1.0} SR :
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Steel Trade in Asia

Export from Asla, Import into Asia :
1991

(1000Y) 1985 1986 1987 1988 1989 1990 1992 1993 1994
Expont 40,879 37,941 34687 34672 32,361 30461 34621 38710 43204 42675
Import 38,241 35,100 36317 38816 39,670 359803 49997 545685 92,123 82,07
Exp-Imp 2638  -150 -1,630 -4,143 -7,309 -8,527 -15376 -15875 -48919 -33,496
Consumption 166,899 170,360 180,453 194,076 208,670 220,347 232,125 232,820 279,372 265,193

..Source: ISt Steet Statistical Yearbook 1995

mittion t

Export from & Import into ?{&sia i

300"

Steel Consumption and Trade In 1994

{1000 1)
China
Japan
S Korea
Taiwan
India
ASEAN
Other
Asla

it
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L -- P

Consumption
96,305
64,867
30,510
19,150
17,560
27.20%

9,600
265,193

import
25462
5,686
8,380
12,812
1,528
24,469
3,734
82,071

Export

2,405
22,407
9,620
2,800
1,310
3,482
551
42,575

. Source: IIS| Stee! Stalistical Yearbook 1995

Consumption

Bxp-imp
-23,057
16,721
1,240
-10,012
-218
-20,987
-3,183
-39,496




Steel consumption per capita and GDP per capita 1

Japan Korea
GDP Steel GopP Steel
$/c Kg/c $ic Kg/o
1985 12,305 578.1 1985 2,200 245.5
1986 17,438 551.3 1986 2,504 2653
1987 21,028 597.0 1987 3,109 327.8
1988 23,986 660.3 1988 4,122 3454
1989 22,879 Hre 1989 4,993 38902
1990 24,990 751.2 1990 5,917 467.8
199% 27,677 7515 1991 6,799 565.1
992 29948 635.7 1992 7.053 499.8
1993 34,724 5048 1993 7,554 573.0
1994 36,815 619.t o 1984 8541 6864 |
/G Ke/c
sod¥ 100.0 [
7000 §00.0 |
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500.0 400.0 |
4000 300.0 |
3000 1 200.0 |
2000 ¢ 100.0 |
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00 -——— = S 0 2,000 4 000 & 000 8, 000 10,00
0 10,000 20,000 30,000 40,000 0
Talwan Vietnam
GDP Steel GDhP Steel
$lc Kg/c $ic Kg/c
1985 3,287 2733 1985 19
1886 3,990 335.8 1986 2.4
1987 5,283 398.2 1987 4.1
1988 65,330 4:86:9 1968 1.6
1989 7.497 584.3 1989 2.5
1990 7.917 628.5 1990 2.7
1991 8,768 '_ 767.0 1991 31
1992 10,267 855.4 1992 58
1983 10,679 989.0 1993 10.3
1994 11462 906.7 1994 - 1 e
c Ka/c Japan, NIEs, ASEAN
1%0.0 - 1,000 ¢ — —
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Steel consumption per capita and GDP per capita 2

272

Malaysta Thalland
GDP Steel GDP Steel
/c Kg'c $e Kg/c
1985 1,855  it1.2 1985 740 325
1986 1,589 823 1986 802 31.7
1987 1,786 84.1 1987 929 42,1
{088 1,947 96.8 1988 1,119 55.0
1689 2,066 1144 1889 1,292 63.6
1990 2,411 136.5 1990 1,526 846
1991 2,591 201.6 1991 1,734 1125
1992 3,116 2148 1992 1,830 1340
1993 3323 2606 1563 2,130 1242
1994 3624 2968 1994 2411 759 —
Ka'c Kg/c
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Philiplnes Indonesia
GDP Steel GDP Steel
$le Kg/c $lc Ka/c
1985 548 10.3 1985 509 12.7
1986 520 152 1986 456 149
1987 569 236 1987 420 13.3
1988 640 27.0 1988 457 136
1689 699 304 1989 5i5 i5.4
1990 715 27.3 1990 592 233
1991 713 255 199 638 218
1992 ait 3 1992 688 212
1993 812 375 1943 765 277
. 1984 93 366 1994 916  25.0
Kg/c Kg/c
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5-3 OIll Refining Industry

3.1 Policy Alternatives and Their Implications: A Scenario of the Introduction of Oil
Refining Business to Viet Nam

31.1 Trend of Demand for Petroleum Products in Viet Nam and Abroad

Demand for Petroleum products in Viet Nam drew close (o about 90,000B/D in 1995, and the
Petroleum Association of Japan forecasts that it will double to 180,000B/D in 2005, resulling from
cconomic development. Curremily the refineries in Viet Nam are very small and cause the country to
depend on import for nearly alt petroleum producis.

Demand for petcoteum producis in Asian counlries surraunding Viet Nam is rapidly growing, with
the outlook for an increase close to 5 miltion B/D by 2005 over the currént 10 million B/D. Against
this, the forecast in terms of supply is that while there is active equipment invesiment in the ASEAN
countries, delay or no progress in the development of refineries such as in China and Hong Koag will
cause a shortage of supply capacity to extend to mote than 1 million B/D.

Among some ASBAN countries, the supply capacity is considerably rcinforced, especially in
Thailand where an export refinery is planned as well. On the other hand, no prominent equipment
teinforcement is planned in Singapore which is now an export base, and the outlook in the ASEAN
countries as a whole is for the maintenance of the current supply and demand structure.

With respect to the world's supply and demand for crude oil in recent years {(about 70 million B/D
in 1993), demand has conspicuously expanded in Asia- Pacific regions such as China, and the outlook
is for further increased dependence of the region on the Middle East. From the viewpoinl of energy
securily, however, the security of the procurement capacny of petroteum products rather than crude
oil appears to be the focal point. A higher degree of price response for petroleum products than for
crude oil was experienced during the Gulf War.

3.1, 2 Characteristics of Refinery Business

“The keys to the world’s oil industry in recent years have been “the principle of locating the refinery
in the consumption aréa,” and “recognizing the demand for lighter gravity petroleum produch

The world’s refinery business, in which Middie Eas! oil companies make prominent inroads into
the downstream and distribution fields in oil-consuming countries, often locates plants on the
periphery of big cities in a country as well. This principle of tocaling the refinery in the consumption
area is aimed at reducing transportation cost for consumer goods production industry with thin profit
margins, such as for gasoline.

Among petroleum products in recent years, increased demand for light gravity products such as
gasoline and diesel oil, and reduced demand for heavy oil are prominent. With the increased demand
for lighter gravity petroleum products and with environmental restrictions on sulfurization of gasoline,
the significance of secondary refinery equipment has increased and the period for investment recovery
in this capital-intensive equipment induslry is extending.

Smgapore has become an export base for petroleurn products produced by the refineries of major
international ol companies. In general, expori refineries have difficulty securing profit margins under
circumstances where each country has different environmental standards, thus causing diversificd
demand for ptoducts in addition to disadvantageous transportation cost. This business is realized in
Singapore because of advanced equ:pmenl depreciation, demand being available for bunker heavy oil,
sales capacity of the major international oil companies, etc. Many planned export refineries such as in

273



ladonesia (EXSOR) are subject to change, or have a slimmer prospect for realization.

The chatacteristics of the oil-related industries in the ASEAN countrics other than Singapote are
such that statc-owned oil and gas busincsses take the initiative in many cases. While state-owned
enterprise monopoly characteristics such as restrictions on entry parlially remain, the recent trend is
toward the opening of the refining business to private and foreign capial, As the background for this,
there is an objective of reducing the burden on national resources which is up against vigorous
demand for refinery construction, but in countrics where the distribution field (the wholesale and the
retail) is closed, procurement of private funds is left undone and prevents project progress.

3.1.3 Crude Oil and Refinery in Viet Nam

Crude oit production is gradually increasing in Viet Nam, reaching 150 OOOB/D in'1995. Crude oil
produced in Viet Nam is a light gravity crude oil (API degeee: 40.5), which is similar in nature to
Sumaira crude oif (such as Minas crude oil). It is about $2.00/Barrel more expensive than Dubai crude
oil produced in the middle East, and is exported for the most part to Japan. :

As a zesull, Viet Nam’s oil-related income and expendituee, for example 1995 pelrolcum product
imports of $867 million compared to crude oil exports of $1,033 million, has continued to be in the
black since 1991, This contributes greatly to trade balance. However, the counlry wanis to absorb the
value added inlo the national economy and furlher improve income and expenditure by refining oif at
home. '

However, in addition to a big burden imposed on national economic resource d;slnbullon other
negative aspecis or risks fo the national economy must be taken into consideration such as an
unavoidable deterioration in the current account balance. This deterioration results from the need lo
import refining equipment and others between conslmcuon and the start of operalion. Wilh respect to
the business field as well, there is the possibility that with the refiniog cost, domestic product price
will exceed the import price duc to depreciation, interest burden, etc.

3.1.4 Scenario for Realizing Refinery Business

A refinery, which initially was to be located in a southern district near a large consumpl:on area, is
now planned te be constructed in a middle district (Dung Quit) with a view toward integrating
nationwide development. The district, which is focated 100 km south to Da Nang, is an agricultural
and fishing village where no industrial infeastructure is available. According to the government’s
long-range plan, a petrochemical complex will be constructed, with the refinery as the nucleus, and

the infrastructure development cost for things such as port facilities and power plants is expected to
reach $1 billion.

{1) Development of Infrastructure

Industrial infrastructure is useful on a long-term basis for the integration of petrochemical
businesses and other industries as well. In order for the refinery 1o be able to shoulder development
costs for the moment, it is essential that the contents of the development should be limited to those
associated with the refinery business, and that the cost should not expand more than necessary. It
should cover only the parts of infrastructure, such as port facilities, which are dedicated to refining.

The petrochemical business and the refinery are inferrelated in the respect that naphtha, a coproduct
in the refineries, is the material for ethylene and propylene monomer, and that propylene is co-
produced in FCC {cracker) as well. Accordingly, integrated development is highly merited, but it is
difficult to foresee demand for these upstream petrochemical products 10 years from now in Viet Nam.
There should be an option to postpone the construction of refinery No.2 and review the location and
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production plan, unconnected with the petrochemical industey.

If government assistance can be expected for dovelopment of infrastructure, the refinery business
will have enhanced feasibility, and it is more likely that a JV in which foreign enterprises participate
will become a business entity. For fund raising in such a case, the introduction of ODA funds, cte.
from the home countries of forcign enterprises that participate is regarded as an oplion,

(2) Crude oil used and equipment composition

The product composition (yicld) at a refinery changes depending upon the crude oil used.
Fquipment composition as well may change the product composition. Therefore, selecting whether
the crude oil used in the projected refinery will be a home-produced crude oil or an imported crude oit
(or a combination), determines the equipment composition of the refinery under a certain outlook for
demand, and is accordingly an important factor in the refining cost.

For example, 100% home-produced crude oil witl be about $50 million - $100 millien mere
expensive annually than 100% Middle East crude oil according to a test calculation (on the
assumption that the difference in price between the types of oil is $1.5 - $2/bareel with 90%
operation). An additional investment of several hundred million dollars is required for higher grade
equipment such as reformers and crackers {secondary equipment) to cope with demand for lighter
gravity (in the case of a low API degree Middle East crude oil), and this necessitates an integrated
judgment together with the sales capacity of coproducts, etc.

(3) Profitability and distribution ficld

If Viet Nam desires foreign participation in this project, they must assurae that the foreign
enterprisc will pursue business profilability, and will call on the government for its commitment to the
business.

To secure busmess feasnblhty, dependmg upon the method of dctermmmg the invoice price of
petroleum products for distributors, there may possibly be a system under which cost is guaranteed to
the fefmmg enterprise. In this case, the risk when invoice prices rise is covered by a slate-owned
enterprise in the distribution sector or by the localfregional government in Viet Nam where the
controlled relatl price is maintained. However, even this systcm does not provide a profitable business
for forelgn enterprises. The greatest incentive for attracting foreign capital is the Viet Nam market
with a population of 100 million in the near future. How (o cope with the expectation of access to the
distribution retail sector is the greatest focal point.

In the distribution sector of Viet Nam’s petroleum products (especially fuel oil), Petrolimex
captures 60% - 70% of the market share throughout the country, with import and sales rights held by
state-owned enterprises under the control of different competent authorities. Foreign capital
participating in refinery can be allowed entry into this distribution sector step by step with the timing
and quantity restricted. I:xamples include, (1) refinery - operation - approval of entry after a cerlain
period of time, (2) approval of domestic sales of products in proporiion to the share of investment, elc.

)] Other incentives for foreign enterprises
Preferential treatment for foreign capital and industrial protection measures through lhe laxalion
system, especially at the stariup of business, are widely taken in the ASEAN countries. In addition to
the reduction or exemption of corporation tax for a certain period of time, preferential measures such
as the reduction and exemption of import duli¢s on equipment during the construction period are
provided for in the Foreign Investment Law for some industries in Viet Nam.
Industrial protection via import duties is also effective. There may be room for its implementation
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until 2006, although AFTA/CEPT is making progtess within ASEAN, However, it may possibly cause
problems with respect ta exporlt products.

Prefercntial acquisition of the rights to develop oil and gas in Viel Nam may also have an appeal
for forcign oil enterprises. This would merit review as an option in the case where no access approval
is given to the distribution field.

3.1.6 Conclusion

Rearing of Viet Nam’s oil refining indusiry is considered a necessary policy, not only from the
viewpoint of strengthening the foundation of the national economy but also of the securing of national
cnergy. In realizing Lhis business, however, structure and business enlity in paricular, through
distribution field, will determine the tempo of industrial development.

In order for a foreign oil enterprise to have an interest in the refinery business withoul having
access Lo the distribution field on a perfect and long-range basis, it wilt be necessary to prepare a
substantial incentive in respect to the development of infrastructure and invoice product prices, etc.

Tt can safely be said that the incentive to a foreign il enterprise will be raised by leaps and bounds
if entry is admilted. Such an event would allow the country to significantly count on its fund raising
capacity in realizing business, operating techniques, and product sales capacity abroad.

In any case, the oil refining business, whose feasibility should fundamentally be considered
integrated with the distribution and retail businesses, is an industry which essentially requires
protection if this integration does not exist.

3.2 Participation with AFTA and WTO, and Their Influence on Viet Nam

3.2.1 Impont Tariff Levels and the CEPT Schedule in ASEAN Countries

For CEPT (Coramon Effective Preferential Tariff) pusposes, Thailand and Indonesia, as well as
Singapore, have listed petroleum products on NT (Normal Track), and the CEPT of those are
schedules to be lowered to 5% or less by the year 2000. Though the tariff in Indonesia has been as
low as 5% previously, Pertamina, a state-run enterprise with an exclusive impost right, controls import
volumes. In the Philippines, pclroleum products are designated as temporary exclusion (TE) items,
and Malaysia also treats some petroleum products as TE items.

Thus, there are differences among countries in tariff sates and exclusion items, and it seems that
some items could be placed on exclusion list for energy security view points. When tariffs for
petroleum products in ASEAN countries are examined, it appears that in general tariffs have been
going down. However, there are various interaal situations by countries other than Singapore, and
futere developments need to be monitored closely.

3.2.2 Non-Tariff Barrier and WTO

What appears to give dlfﬁcu!ly to the ASEAN countries as they promole AFTA (ASEAN Free
Trade Area), as regards petroleum producls in particular, is the fact that their petroleum industries are
structured with and around state-run enterprises. In such countries, petroleum products are treated as
strategic materials, and their prices are controlled by the government for energy security reasons, To
make this possible, the Indonesian government has given Pertamina, a state-run enterprise, exclusive
import-export rights, and does not allow entry of private companies in the distribution sector. In
Malaysia, also, the government controls retail prices, while in Thailand any foreign entity desiring (o
newly enter the refinery business can do so only through a joint venture with PTT, the state-owned
enterprise,

Of all the actions, the monopoly of the import-export rights by a state-run enterprise in Indonesia is
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clearly tantamount to quantity control, There arec many things about the way (non-ariff barriers are
handlcd under AFTA) that are not clear, but as a general rule, a member country exporting some items
under CEPT is required 1o abolish such barriees within five years after it received application of a
bound rate from the other member country. In other words, it would seem that such a country would
not be required to abolish its non-tariff barriers as long as it does not export to a country under CEPT
tariff from that country. On the other hand, quantity control constitutes a violation of the basic
principles of the WTO. Besides quantity control, a violation of the naiional treatment principle,
prevenling foreign compamcs from sclling its products on grounds of price control or foreign
investment control, is also likely to constitute a WTO violation. Moreover, the United States and EU
are taking a tough attitude toward new member countries, and it is unlikely that any country can
affitiate with the organization on more favorable terms than existing member countries. However, it
can also be said that whether these will become real issues depends on how strictly WTO wilt enforce
its rules.

3.23 Influence on Industrial Policies in Viet Nam

Tariffs in Viet Nam on major petroleum products are faitly high — 60% for gascline, 40% for
naphtha, and 25% for kerosene and diesel oil, and so on. Viet Nam’s aim in imposing such high tariffs
when it has no domestic refining industry to protect is believed to be to control imports as it does not
have enocugh foréign currencies, as well as to gain tax revenue on petroteum products, ils main import
items. Also, for CEPT purposes, petrolesm products are designated as GE (General Exclusion) items
probably for energy security reasons, which sets Viet Nam apart from the other countries.

With respect to industrial policy, Viet Nam will need to apply protective tariffs when it has built a
refinery, so that import prices (international prices} will be higher than the prices of its domeslic
products, in order to raise the operatmg rate of the local refinery, a process-industry. This is because
the refining cost during initial periods is expected to be quite high due 10 equipment costs, among
other things. (See Supplement 2)

As stated previously, in AFTA it is possible to protect domestic industries by means of quantity
control as long as exports are not contemplated. Therefore, it would be possible for Viet Nam to foster
a domestic refinery by shutting out imports temporarily through coordination among Petrolimex and
ofher stale-run enterprises. However, if production exceeds domestic demand and some porlion is
exported within ASEAN, quantify control will have to be abolished immediately. In such a case,
efforts will have to be made to make the domestic refinery cost compelitive while protection by tariff
is still allowed (for Viet Nam until 2006).

The first conceivable alternative for introducing refining indusiry in Viet Nam is to construct the
refinery as soon as possible and start production within the parameters of domestic demand. There are
many uncertainties regarding AFTA's handling of non-tariff barriess, as stated above; in this case,
however, it may be possible to buy time until Viet Nam can gain competitiveness in pelrolcum
products without inviting tco much strong objection even if import- -restrictive measures may remain
for a while. Secondly, it is important to try and keep the lariff rates as high as possible when
negotiating for affiliation with WTO. WTO is expecied to be flexible with tariff rates, preferring even
high rates to non-tariff barriers. As regards CEPT, it is difficult 10 judge how much room is left to
change the schedule and the rules, but for the extension of the period of fransition to Inclusion List or
the period of transition to bound rates, it will be necessary to pursue the possibility of negotiation
while monitoring the moves of the other member countrics.
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3.3 Supplement 1: The Refinery Business in ASEAN Countries

3.3.1 Business Surroundings of Refinery Business in ASEAN
(1) The World Oil Market and ASEAN Countries

ASEAN and East Asian demand for oil products is rising rapidly in line with the remarkable
economic development of the region. The same may be said of demand for crude oil in the Asia-
Pacific region: the region which represented only 18% of worldwide demand in 1985, now accounts
for approximately 25% of worldwide demand (70 million b/d in 1995). (Demand for oil in the Asia-
Pacific region over the past ten years has grown al a yearly average of 5.3%, compared to a world
‘average of 1.6%.) Mcanwhile, there has been no significant growth in local oil production and as a
result, the cegion has become even more dependent on the Middle East for its oil. (Sce Table 3.1}

Overall supply and demand for crude oil has, relatively speaking, stabilized in recent years, partly
because worldwide demand for crude oil is increasing at a decreasing rate. This has resulted from
diversification and energy saving measures made possible by technological innovation and increased
production in non-OPEC countries, Although many uncertainties still exist, including the likelihood
of China becoming a major importer of crude oil and changes in the former Soviet Union celated to oil
production, the general opinion is that supply and demand will semain stable well into the next
century. At the same lime, it is generally believed that even a crisis in the Middle Easl, is unlikely to
disrupt il supplies or hike up oil prices over,

Refined oil products, on the other hand, are restricted in transport and storage, and political or
military change in the Middle Bast would push up the international price in the short-term and make
oil temporarily difficult to obtain. Figure 3.1 depicts such a situation based on the movements of oil
prices and an 0il product (naphtha) when the Gulf War broke out. It is clear from the table that the
price of naphtha rose far more quickly than the price of crude oil immediately after Iraq’s invasion to
Kuwait, and that naphtha prices remained high for some time even after that. The Iraqi invasion also
made it difficult for Pakistan to continug to procure oif products primarily through a lie-up with
Kuwait. This experience prompted Pakistan to complete the construction of 120,000 b/d relinery
joint-venture with Iran. Concern over such energy security problems is partly responsible for recent
rise in construction of domestic refineries for self-supply of oil products in ASEAN countries.

(2) Supply and Demand of Oil Products In and Around ASEAN

The actual . demand for oil producls in the six ASEAN countries in 1995 is estimated at
approximately 2,910,000 b/d', Demand is expe'cteﬁ to increase to 3,660,000 b/d by the year 2000 and
to 4,210,000 b/d by 2005, growing at annual rates of 4.7% and 3.8%, respeclively, over the two time
spans from 1995. Especially demand for gasoline, naphtha and middle distillates such as kerosene and
diesel oil is expected to grow rapidly. Table 3.3 shows the breakdown of demand for oil products in
ASEAN .in 19952, A characleristic feature of this demand breakdown is that middle distillates
collectively occupy a greater portion of total demand than in Japan or in NIEs. This can be explained
by the fact that there are more diesel vehicles than gasoline in the ASEAN countries, and that demand
for naphtha for petrochemical products is still fairly limited.

! Petrolcum Association of Japan. See Table 3.2
? The Iastitute of Energy Economics, Japan
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Figure 3.1 Change in the price of crude oil and petroleum products during the Gulf War

On the supply side, the Petroleum Association of Japan forecasts that the production capacity,
standing at 3,420,000 b/d in 1995, will increase to 4,130,000 b/d by the year 2000 and to 4,830,000
b/d by 2005. It is gencrally believed that though supply will become temporarily scarce in 1997 and
1998, there will be no major change in the supply-demand situation in ASEAN as a whole because the
various countries have definite plans to expand capacity. However, there are many uncertainties
concerning the outtook for 2005.

On a national level, capacity expansion in Thailand, whnch had a supply shortage of more than
200,000 b/d in 1995, is remarkable. It is possible that Thaitand will become self- sufficient by 2000,
and will even pain cxtra capacity for exports by 2005. Indonesia, on the other hand, will almost
certainly suffer supply shortages of at least 100,000 b/d by 2000 because there is a lack of funds to
finance the necessary expansion of capacity to meét rising demand.

Developments in East Asian countries around ASEAN are major factors in the consideration of
supply and demand for oil products in the region. The influence of China, NIEs {South Korea and
Taiwan), and India also needs to be taken into account. In China, first of all, the construction of
refineries is being delayed white demand is increasing rapidly, and the capacity shortage is expected
to more than double from the present level (170,000 b/d) by the year 2000. This is believed to be
because of regulations that do not allow foreign capital to enter its domestic markets, and also because
of poor infrastructure, employment problems and the goverament's plan to require producers to
concentrate on exports. Another reason is that China has to modify its existing refineries to be able to
treat the high-sullur crude oif that it imports from the Middle East. The NIEs and India are also faced
with substantial capacily shortages at present, but the above-mentioncd forecast indicales that except
for Hong Kong, the situation should gradually improve.
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3.3.2 Structure of the Oil Refining industries in ASEAN Countries

A survey of the refinery business eatities and development in the industry in four ASEAN countries
(Thailand, Indonesia, Malaysia, Singapore) shows that Singapore alone is markedly different from the
other theee in two aspects: competition in every level from production (refining) to distribution (sales)
is completely free for private and foreign enterprises, and most products are expotted. Characteristic
features of cach country are summarized betow. {See Table 3.4, 3.5, 3.6)

(1) Thailand

The Petroleum Authority of Thailand (PTT) plays a key role in the ol industey through special
subsidiaries particularly in arcas such as refining and distribution. Although privatization and
dercgulation is in progress, PTT still has controlling power and is expanding its business into the
petrochemical segment.

Two refineries started operations in early 1996 to expand Thailand's refining capacity to 745,000
b/d among five refineries, There has always been an influx of private and forcign capital since before
PTT was founded, and the two new refineries are 64% owned by Shell and Caltex, respectively.
(However, an official joint venture with PTT is obligatory.) The distribution sector is also open to
foreign capital for free competition (PTT’s share, excluding heavy oit for clectric power: 26% in
1995), but pricing seems to be controlled by the government's monitoring system through PTT’s
pricing.

Addition of two refineries means there is now enough capacily lo enjoy temporary surpluses. In
addition, there are projects to build two further refineries by 2000 for an additional capacity of

approximately 420,000 b/d, and it is reported that one of them (120,000 b/d) has been authorized as an
export refinery.

(2) Indonesia ‘ o

In Indonesia, a state-operated oil company (Pertamina) exercises exclusive control over everything
from the upstream operations (oil exploration, oil production) to the downstream operations
(distribution, sales). In the refining sector, Pertarnina owns all of the seven tefineries (594,000 b/d in
total capacity), and enjoyed a complete monopoly until the government dercgulated entry of private
and foreign capital last year, Withoul private and foreign capital, Pectamina is no longer financiaily
capable 10 expand ils supply capacily and increase production to satisfy the rising demand for oil
products. _ ' : :

Pertamina, however, still enjoys a monopoty of the distribution operations (wholesaling, retaiting),
including imports, and here, early deregulation is not expecied. This is why there has been no
progress in the twelve projects by private and foreign® concerns authorized by the govesnment (the
Investment Coordination Bureau). It is difficult to raise funds for projects thal are deemed
unprofitable while distribution remains stricily regulated.

Pertamina’s principal refinery project is called the “EXOR project.” EXOR1 started operalions in
1995, and EXOR2 through EXOR4 have been announced. lHowever, the chances of their being
implemented have become extremely small, {The construction of EXOR2 supposedly started 10 be
completed in 1997, but it remains uncertain when it will be completed.) The EXOR project was a
refinery project originally intended for exports as its name implies (Export-oriented Refinery). Most
of the products from the existing EXOR1 (Balongan) are sotd in domestic markets, and exports are
mainly in heavy oil. This can be attributed to growth of domestic demand, but also reflects the low

¥ Includes none of the major internalional oil producers.
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profitability of an export-oriented refincry,

(3) Malaysia

Petronas, the slate-owned oil enterprise is under direct control of the Office of the Prime Minister
and has exclusive control over upstream operations, and cnjoys a shate of approximalely 30% in the
relailing part of the distribution sector. However, the sectors between refining and disteibution have
been fairly open to private and foreign capital, especiatly refining and wholesating, and it is possible
to find businesses wholly owned by foreign concerns.

Malaysia’s refining capacity is estimated at 350,000 to 400,000 b/d among ﬁve refineries
(including approximately 150,000 b/d of the 2 Petronas refinerics). This is not sufficient to fully meet
domestic demand, and products are imported from mainly Singapore. The Malacca-2 refinery, a joint
venture of Petronas, Conoco, and Statoil, is scheduled to start operations by 1998, but no other project
is showing progeess. Afier obtaining a ticense, there are no Hmitations on importing and selling oil
products and subsequently il is more profitable for the five international oil majors (which have
entered the distribution sector) to supply fecom their refineries in Singapore.

Selling prices of fuel oils are controlled by the government, and if product costs change, the

government adjusis the amount of tax (sales tax) to prevent fluctuation of retail prices. (Petronas calls
this an “aulomalic pricing mechanism.”)

(4) Singapore

Singapore’s refining capacity is approxlmately 1,130,000 b/d. There has been no major capacity
expansion dusing the Tast several years, but current capacity is third largest in the world after Houston
and Rotterdam. Singapore has secured its position as a swing refinery for'supplying 1o countries in the
Astia-Pacific region from the four refineries of Exxon, Mobile, Shelt, and SRC (Singapore Refining
Company). (BP's facility was shut down in June 1995.) In contrast to the surrounding ASEAN
countries, Singapore has always had a free system for new entry, production, export, and import. This
reflects government efforts to attracl foreign capital based on what might be called a national policy
which it has foltowed ever since independence in 1565. Singapore’s advantages as a swing refinery
are said to include 1) geographical location, 2) industrial infrastructure including ports and harbors,
and 3) the existence of trading firms in the country. _

As a result, at this point its bunker oil is in demand, it has secured demand by getting on the major
international oil producers’ nciwork, and also in terms of refining cost, the orderly depreciation of its
basic facilitics has progressed (though there have been additional investments), and these factors have
helped enhance its price competitiveness. Though it has no present major expansion project,
Singapore has indicated that it plans to upgrade its secondary refining facilities (cracking facilities in
particular) watching refinery investments in neighboring countries.

3.3.3 Cunent Demand for Cil Refining Goods and Refinery Business

As mentioned earlier, demand for oil products in ASEAN countries has been growing remarkably.
The ovilook is that future demand will be oriented more toward lighter (or white oil), low-sulfur, and
higher quality products. Increased demand for lightes products indicates that demand for transport
fuels such as gasoline and diesel oil will grow faster than demand for the various heavy oils. This
trend is more clearly visible in developed countries such as Japan and the NIEs, and among the
ASEAN countries, Thailand and Malaysia are expecled to lead the others. Demand for heavy oils is
not growing partly because of expanding coal use and introducing natural gas, and it is generally
believed that their supplics tend to be excessive. In some countries, however, heavy oils are being
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used to mect growing demand for encrgies because the above-said plans are being delayed. In Viet
Nam and the three CILM countries soon lo join the ASEAN, it is possible, for cxample, that
industrialization will lead to expansion of demand on heavy oil for power generation, but all in all, the
trend for lighter products will gradually sttengthen in the ASEAN countries. (See Table 3.3)

There is a need to upgrade oil products. A switch to low-sulfur products and production of tead-frec
gasoline are examples of needed environmental measures in developing countries where air pollution
is worscning. In the ASEAN nations, diesel oil for automobites and heavy oil used are 1equired to
have a low sulfur content; the need for low sulfur content is especially acute in the case of diesel oil
which is widely used and mcreasmgly in demand as a transport fuel,

Because of the growth of demand for oil products and shifts towards lighter and low-sulfur
products, refineries in the ASFAN countrics show shorlages not onty in overall refining capacity bul
also in refining capacity for handling lighter and low-sulfur products. It is obvious that any future
project to expand refining’ capacny ‘must also upgrade the secondary facilities to fulfill these needs.
Production of low-sulfur, lighter crude oil within the area is slowing down while demand for crude oil
is growing. A corresponding increase in the amount of high-sulfur, heavier crude oit from the Middle
East also needs to be taken into consideration.

Crude oil produced wilhint the area, reprcsemed by Tapis crude oil of Malaysia and Sumatra Light
of Indonesia {e.g., Minas crude oil), are considerably lower in sulfur content and also lower in
specific grawly (higher in API dcgrce) than Middle East crude oils. {See Supplement 2) Therefore, if
these regionatly produced crude oils are refined, even refineries with a refatively simple equipment
composition (consisting of atmospheric distillation equipment (TP), vacuum distillation ¢quipment
and reformers) can obtain low-sulfur peiroleum products, with product mixes which are generally
high in yields of gasoline — diesel oil.

Table 3.7 clearly shows these circumstances. Among refineries in Thailand, Indonesia, Malaysm
Singapore, and Japan, those in Ma}aysw have a remarkably low secondary equipment percentage of
26.6%. This is because the Matacca Refinery, the major refinery in Malaysia, uses a locally produced
crude oil for 100% having the above-said characteristics. The seuondar) cquipment ratio in Indonesia
is also fairly low because Indoresia, has mostly be¢n using locat crudc oit. The secondary equipment
ratio in Singapore is similar to that of Japan, which suggests that Singaporé mosily treats Middle East
crude oil.

However, the reduction of regionally produced crude oils has made it ditficult for refineries
(teaditionally dependent on the above’ characterislics) to maintain or expand prodiclion levels.
Production of crude oil in Indonesia had dropped to 1,180,000 b/ 'd in 1985 after reaching a peak
amount of 1,690,000 b/d in 1977. Production has now recovered to around 1,500,000 b/d, but is
expected to gradually decrease over the long term mainly because of limited reserves. In Malaysia,
also, Petronas is controlling oit production to about 650,000 b/d in line with its policy to preserve oil
TESOUICES.

Indonesia is willing to maintain its exports of local crude oil, and at the same time is {rying 1o
cope wilh the increased treatment of Middle East crude oil by adding TP and other secondary
facilities at its existing refineries. In Malaysia, (he Malacca-2 Refinery now under construction is lo
install a hydrocracking process facility and other secondary equipment to treat Middie East crude oil.

Thus, rising demand for lighter, lower-sulfur petroleum products and the corresponding trend
toward more sophisticated refineries (w:lh higher secondary equipment ratio} is directly related to the
energy situation and policies of individual countries. Moreover, refineries in each country need to
have equipment makeups consistent with domesticflocal demand if they are to maintain their
economic viability, while closely monitoring the price differences (of which the lcndency is
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widening) between regionally-produced crude oifs and low-sulfur, lighter ceude oils and other Middle
Bast crude oils. This is because cquipment investment {construction costs) of a refinery varies
significantly depending on the equipment makeup to be installed.!

3.4 Supplement 2: The Introduction of Oil Refining Businéss and the Effect of
Import-Substitution in Viet Nam

3.4.1 Characteristics of Petroleum-Related Business in Viet Nam

Oil-related business in Viet Nam is a national strategic industry in the sense that it supports Viel
Nam’s trade balance. They are all national businesses also because the exploration, production and
export of crude oil and the import and sales of petroleum products are all monopolized by state-run
enterprises, and the state controls domestic prices. The following outlines the business and its
characteristics.

() Production and export of crude oil ‘ _

The value of crude oil exported by Viel Nam amounted to $1,033 million in 1995, accounting for
19% of a}l exports, On a volume basis, Viet Nam produced 7.7 million tons (150,000 b/d according to
the Petroleum Associalion of Japan) in the same year, and exported all of it. Crude oil is mainly
produced at the Bach Ho oil field (White Tiger) and total production is increasing. The fength of
recoverable period based on currently proved reserves is only around 10 years, However, some
forccasts indicate that because development of oil wells in Viet Nam is expected to progress,
production will have more than doubled from the present volumie by the peak period from 2000 to
2010. The Crude oil produced at Bach Ho is characterized by lighter specific gravity and low sulfur
content, its API being 40.5 degrees, sulfur content 0.03%, and specific gravity 0.823. Thercfore, it
reportedly commands premiums of 50 to 90 cents/bbl over Minas crude (Indonesian crude), which is
priced approximately $1.5/bbl higher than Dubai crude, in the international market. According to a
survey by Viet Nam, Japan accounts for 70-80% of its oil exporis, and Singapore 17-20%. In Japan,
the Victnamese crude oil is mostly used for crude-oil burning as a replacement of Minas crude. (See
Table 3.9, 3.10, Figore 3.2)

It is a state-run oil company, Petro Viet Nam (General Corporation), as in the other ASEAN
countries, that is undertaking the crude oil development and production oa an exclusive basis. The
company runs ils business through P8 (production sharing) contracts with foreign enterprises and
others. Export of crude oil is also controlled exclusively by Petro Viet Nam through ils subsidiary,

and only the petroleum products import and distribution parts of the oil business, discussed later, are
outside its control.

(2) Import and domestic sales of petroleum preducts
Viet Nam is almost enlirely dependent on imporis for Petroleum products such as gasoline and
diesct oil. Ho Chi Minh Refinery {refining capacity: 8,800 b/d), a smali facility owned by Saigon
Pelro, a state-run enterprise under the People’s Commission of Ho Chi Minh City, is the only refinesy
in the country. The refinery does not seem to be refining crude oil.
Table 3.11 shows the breakdown of imported products based on a survey by Viet Nam. The

4 Examples include two refincrics in Thailand, Rayong and Star. Though they were constructed and began

operations in 1996 almost at the same time, their equipment makeups are significantly different probably because
they use different crude oils.
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imported product mix is characlerized by large portions occupicd by diesel oil and gasoline, Demand
for heavy oil is extremely small. Virtually the same teend is to be seen in actval domestic consumption
shown in Table 3.11 (based on (he same survey). There is some disparity between imports and
consumption because in 1995 the country reexporled approximately 500,000 tons of Petroleem
products, dieset oil for the most pari, to neighboring countsies (Laos, Cambodia).

Diesel oil occupies a significant portion of total volume, a trend that can be seen in all Southeast
Asian counlries wilth many diesel trucks. Meanwhile, demand for heavy oil is expected to grow in the
future as the country becomes more industrialized.

The three state-run enterprises almost exclusively control the import and resale rights of fuel oils
(gasoline, keroscne, diesel oit). (See Table 3.12. The rights to handle lubricant oil, ckc. are open to
foreign enterprises as well.)

It is worth noting that approximatcly two-thirds of imports and domeslic sales are controlied by
Petrolimex which is under the umbrella of the Ministry of Trade, and that the share of Petro Viet
Nam’s own subsidiary is extremely small, Reportedly, the goverament plans to increase the number of
importers in response to growing demand, but what with the inlegration and abolition of organizations,
it is quite difficult for an outsider to understand the industrial structure. Saigon Petro, which is said to
have a 50% market share in the south, is outside the jurisdiction of the Ministry of Trade, and this is
one reason why the distribution sector in Viet Nam is said to be overcrowded with government
agencies.

Foreign capital is allowed to enter distribution of LPG, asphalt, and lube oil, but not fuel oils.
There are estimated (o be approximately 2,000 SS (Service Stations) in the country, and all of them
are under the umbrella of Petrolimex and other state-run enterprises.

Prices of major Petroleum products are controlled by the govemnment through the Price
Commission under the Office of the Prime Minister. According to a survey by Viet Nam, domestic
prices are not necessarily linked with import prices alone, but also reflect tax revenue and encigy-
related policies. However, prices in Viet Nam are generally kept lower than international level.
(Examples - 1997 prices: 4,200-4,300 VND/1 for gasoline, 3,600-3,700 VND/1 for kerosene).

3.4.2 Implementing the Introduction of Oil Refining Business to Viet Nam

The primary implication of introducing refineries to Viet Nam is a change in the present trade
pattern of exporting crude oil and importing refined products, and a new self-sufficiency in oil
products. What this means for the national economy is that the country will take the added values to
improve its trade balance, and in the long term, ‘teduce energy costs. Secondly, it is also important to
be able to secure the procurement of petroleum products which are said to be more important than
crude oil from the viewpoint of energy security. This also includes ensuring reliable supplies of raw
malesials for the petrochemical indusiry. Other benefits might include providing mote jobs. The
following will consider the economic benefits of the introduction of the refinery business and
precautions from the viewpoint first cited above. '

(1) Import substitution = Change in trade structure
As stated previously, Viet Nam produces 7.7 million metric tons of crude oil {1995} and 1mp0r(s
close to 6 million metric tons of petroleum products (1996). The construction of refineries for self-
sufficient petroleum progducts means that first of all the country will no longer be dependent on
imports. The refining capacity of the refi inery now conterplated is 6.5 million metric tons calculated
as crude oil, which is sufficient to satisfy the present demand for oil products.
With respect to crude oil, the raw material, there are three alternatives: 1) use locally produced
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crude oil, 2) use imported crude oil, 3) mix the two. In the case of 1), approximately 80% of the value
of cxports, $900 million-1,000 million, would be diverted for domestic consumplion, and export
revenue would deceease by that much; however, this would eliminate more than $1,000 million worth
of imports (1996), significantly improving the trade balance. This would require expenditure of
approximately $1,000 million for imported refinery equipment during the initial period of the
construction, obviously affecting the trade batance substantially. In the case of alternative 2), exporls
would not change, but it would become necessary to import the equivalent amount of Middle East
crude oil as in 1), This alternative would likely contribute $50 million to $100 million per year to the
trade balance because of the difference in crude oil price, but as discussed later, we should take into
account as well that the equipment coslt in this case would be highes.

(2) Production plan (Product mix, equipment mix, crude oil used)

Auny refinery project in Viet Nam must be based on both present and future demand for products.
Forecasting future demand would require to assume a future industrial structure and develop a plan
for energy supplics, but that issuc will not be discussed here. What determines the products is the
crude oil used and the equipment mix of the refinery. Product yields from primary equipment depend
on the characteristics (specific gravity or APl degree, sulfur content and residue) of the crude oil used,
Therefore, the crude oil used and the equipment mix musi be decided consistently with the quantities
and varieties of the petroleum products needed.

As mentioned previously, the crude oil produced at Bach Ho, the main ceude oil in Viel Nam is
light in specific gravily and low in sulfur content, and thus, it produces gasoline and middle distillates
al high yields. (Se¢ Table 3.10) Therefore, in a case in which Bach Ho production is used for the total
quantity, the equipment mix of the refinery could be relatively simple, and investment would be about
$1,000 million (based on a refining scale of 100,000-150,000 b/d). In contrast, if a Middle East ceude
oil is used, various secondary facilities such as cracking equipment (FCC, ¢tc.) and desulfurization
equipment would be nceded, and capital investment might be as high as more than $1,500 million (the
same scale as above), (See Table 3.13) _

Viet Nam should give due consideration to such equipmenl costs, as well as the economlc effects
on ils trade balance due to the difference in the unit price of crude oil, when it tries to develop
construction and production plans for an optimum refinery. Another thing to be considered carefully
here is the outlook of reserves and production of local crude oil. The Bach Ho field is reported to have
alecady peaked ouf, and moreover although there are plans for development and increase of
production at other oil fields, the current outlook is that local production is likely to reach a peak by
the year 2010. It must not be forgotien that once a refinery is built on the vse of local crude for the
entire production, it would require substantial further equipment investment to modify later the
specifications to suil an imponted crude.

(3) Distribution and foreign direct investinent

As mentioned section{1), import and local sales of oil products in Viet Nam are controlled almost
exclusively by Petrolimex and two other state-run enterprises. Once the refinery starts operations,
these enterprises are expected to purchase oil products from the refinery and supply them to the
distribulion chains. PetroViet Nam itself, which will become the refining enlity (or its parent
company), plans to enter the distribution sector, and has created a subsidiary (PVPDC) for that
purpose. However, {ime and funds are necessary to establish nationwide distribution channels, and
therefore, Petco Viet Nam will probably need to work out an appropriate business segmentation with
Petrolimex which is under the umbrella of the Ministry of Trade.
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When Forcign direct Investment (FD1) to the refinery busingss is assumed, it is inaporlant (o bear in
mind that the foreign enterprise will demand to be allowed to enter the distribution field (cspecially
retailing). Forcign enterprises likely request several things, such as a preferential tax system and
improvement in infrastructure. Above all, the greatest incentive is entry in the retail market in Vict
Nam whose populstion will reach 100 willion in the near future, Compared with Malaysia
(approximately 2,000 88) and Thailand (approximately 7,000 8$S), Viet Nam, with approximately
2,000 SS at present, has delayed in reorganizing the market. Converscly speaking, it is obvious that
the country has considerable future potential,

However, 'if oil majors which have not only financial prowess but also advarced distribution
technologies, come in all at once, the immature domestic market could well be disrupted. This is
because entry of foreign 0il majors owning parts of refineries into the distribution field will cause
sudden changcs in the makeup of market shares of Petrolimex and other state-run enterprises. A
possible way to avoid such a situation would be 1o delay the influx of foreign capital for a certain
period to allow the state-run enterprises time for preparation, or to impose quantitative control on
retail sale percentages of equities or the like, and open the market gradually,

{4) Possibility for Export

As stated previous section, the product mix of a refinery is detesmined by the crude oil vsed and the
equipment makeup. Table 3.15 shows an cxample of the petrolevm products when 130,000 b/d of
crude oil are tefined at standard yields experienced in Japan. When the demand for petroleum
products in Viet Nam in 1995 and forecast demand in 2000 are compared with the table, it is clear that
even in comparison with 1995 when the total volume was only about 900,000 b/d, there is a shortage
of diesel oif, while there will still be surpluses for gasoline and heavy oil.

When production results in an imbalance with domestic demand, exporl is one alternative to
improve the profitability of refinery, but would this be possible? It will depend on the price
competitiveness of the products from the newly built refinery.

At this point it is difficult to make a study by assuning the refining cost in Viet Naw; therefore, we
will give an example of the cefining costs {unit costs) in Singapore and South Korea estimated by the
Institute of Energy Economics, Japan,

As Table 3.14 shows, the refining costs per ki of crude oil treated in South Korea and Singapore in
1993 were both at the ¥1,500 level, with no significant difference between the two. In 1996, however,
the cost in Singapore was approximately ¥1,800/kl, while the cost in South Korea was ¥2,200/kl,
about ¥400/k! higher. This was due mostly lo an increase in depreciation, which resulted from
equipment expansion (investment) implemented between 1993 and 1996. Singapore did not increase
capacity, while South Korea expanded capacity by 400,000 b/d. The significant cost diffcrence is due
partly to the fact that in South Korea the diminishing-balance method (over 8 years) is used for
depreciation, bul al any rate, the study shows that refining costs of a new refinery would be too high
to be competitive against international market prices represented by Singapore. Accordingly, if
refining costs of a refinery in Viet Nam is to be reduced by disposing of (selling) surplus products
outside the country, it will be necessary to establish sales routes, rather than try and compete in the
international market. In the case of a refinery owned predominantly by a international oil company,
for example it would be possible to use its selling power. To reduce the risks of a state-run refinery
business in Viet Nam, however, it is essential to give priority to the construction of a refinery which
will not depend on exports.
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Appendix

Table 3.1 Supply and demand for crude oil by region (Actuatl and Projected)
{millions B/D)

) 1978 1985 1990 1995 2000¢ 2005¢
Demand{Consumption)
Norh/Central & South America 254 221 242 259 283 30.2
Europe/Mediterranean 254 23.5 24.1 21.0 222 23.8
Asia-Pacific 111 10.7 140 18.0 220 257
Middle East 1.7 29 33 4.1 4.5 49
Western/Southern Africa 0.7 0.9 0.9 (A} 1.3 1.5
Total 64.3 60.1 66.5 70.1 783 86.1
Production
Norh/Central & South Amierica 16.8 19.0 185 19.8 223 23.7
Furope/Mcediteriancan 12.5 19.6 19.8 12.6 19.3 202
Asia-Pacific 4.9 59 6.7 73 1.7 3.0
Middle East 214 10.7 17.8 206 232 27.6
Westera/Southern Africa 2.3 2.3 2.9 3.5 4.4 5.1
Tolal 62.9 57.5 65.7 68.8 769 84.6
Balance
North/Central & South Amcrica B.6 -3.1 -5.7 6.1 -6.0 -6.5
Furope/Mediterranean 79 -39 -4.3 34 2.9 -3.6
Asia-Pacific -6.2 -4.8 13 -10.7 -14.3 -17.7
Middle East 19.7 7.8 14.5 16.5 i8.7 22.1
WesternySouthern Africa 1.6 14 2.0 24 31 36
Total -1.4 2.6 -0.8 -1.3 -14 -1.5
Source 1EA, BP, IEE]
Table 3.2 Projected demand for petroleum in East Asia (including india)
{thousands B/D}
T el e 2000(Projectsd) ., ,,,,;,,I,,AM _ 2005iprojected) ..
Producbon ' Trade Demend Surpia.sor }Produc‘hon‘ Trade l Demend | Surplusor ProdwuonT Teade Cemend Surpuuso-'
| capscy i voiumel . Snodage | capacity ! Yolme ‘ Sbor!age
Chira ___ | 339q 'ntq_ 2891 173383 3,14 T aesd
S Korea 2016 151§ 1858 ) 2284 2 4 j
Taiwan 651, 573 643 70 1 o?é 950 g7 -ﬁ,
HorgKond __ ... Q. 0O 211 S § e . .
NIES Totel 2668 2309 2704 -32}{ 3 sd 3,234 3,%55?3 -335
Philippin 372 326 45 448 -2
iy ﬁ 944 838 48 1,03 RE T 13§ 128
Malaysia 421 379 M2 37, . s, 463 451, 18
Thaftand &7 441 861 214 7 753 27
Viet Nam g 89 81 19 125 143 17
Singapore st 100 596 21 11 1017 3
ASEANTotal] 3417 23187 291 257 4,132 3834 365§ 18y,
India 1003 1 oad 3,275 237 1451 1300 1554 -mi
Total 10577 9312 49785 473 13,135 118 12338 738 1477- 13072 13241 -3,168

Source The table was prepared with data from petrolcum Association of Japan.
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Table 3.3 Pro]'ected demand in Asia

(inthousands B/D }

1995 % 2000 % 2005 %
Naphtha 765 15% 772 14% 192 " 14%
Gasoline 887 V7% 951 18% 1,012 18%
g |Kerosene 663 13% 103 13% 718 14%
& [Diesct il 1,271 25% 1,380 26% 1,498 21%
Fuel oil 771 15% 694 13% 653 12%
Others 792 15% 832 16% " 889 16%
Total 5149 100% 5,332 100% 5,622 100%
Naphtha 466 18% 686 20% 747 19%
Gasoline 302 12% 462 14% 576 15%

g g Kerosene 259 10% 384 1% 450 13%

S 5 |Diesel Ot 562 2% 741 2% 861 22%

B |Fuel oil 652 27% 716 23% 855 22%
Others 291 1% 336 10% 374 10%
Total 2,562 100% 3,388 100% 3,903 100%
Naphtha 93 3% 220 6% 315 %
Gasoline 415 16% 612 17% 805 17%

E Kerosene 356 13% 457 12% 548 12%
9 Diesel Ol 920 34% 1,275 35% 1,684 36%
Fuel ojl 733 2% 852 23% 95t 21%
Others 196 7% 252 7% an 7%
Total 2,743 100% 3,668 100 % 4,614 100%
Naphtha - 9% 351 8% 425 8%

'é" Gasoline 785 24% 1,161 27% 1,552 29%
8 ¥ [Kerosene 232 1% 283 % 328 %
é %" Diesel Oil 943 29% 1,313 31% 1,663 3%
T [Fucl oit 730 23% 824 19% 837 17%
Others 265 8% 364 8% 449 8%
Total 3232 100 % 4,296 100% 5,304 100%
Naphtha 87 6% 153 7% 186 7%

- |Gasoline 109 T% 152 T% 194 8%
._g Kerosene 245 16% 305 15% 37 15%
g |Diesel Ol 681 44% 931 45% 1,188 47%
Fuel oil 2072 13% 234 1% 258 10%
Others 211 4% 280 14% M4 14%
Total 1,537 100% 2,055 100% 2,541 100%
Naphtha 4 0% 5 1% 6 1%
Gasoline 361 44% 387 42% 403 1%
Kerosene 9 11% 112 12% 132 13%
Diesed Gil 227 28% 260 28% 289 29%

O [Fueloil 39 5% 36 4% 34 %
Others 100 12% 114 12% 128 13%
Tolal 824 100% 915 100% 992 100%
Naphiha 1,692 11% 2,187 1% 2,471 1%
Gasoline 2,889 18% 3,725 19% 4,542 20%

?g Kerosene 1,848 12% 2,245 11% 2,647 12%
t= {Diese1 Oil 4,606 29% 5,900 0% 7,183 3%
Fuel oil 3,157 20% 3,416 17% 3,638 16%
Others 1,855 12% 2,178 1% 2,495 1t%
Total 16,047 100% 19,651 100% 22,976 100%

Source Institute of Energy Economics, Japan
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Table 3.7 Breakdown of refinery facilities and products

Thaifand Indonesia Malaysia Singapore Japan
Te 471 094 421 1130 5210
Vacuum distillation 92 264 37 215 1763
Breakdown of Reformer 89 124 73 114 823
facilities (in FCC 39 882
thousands B/D} RFCC 57 113
Other cracking 33 192 25 283 130
Desulfurization & others 77 115 12 248 1411
Percentage of secondary equipment 48.6% 434% 26.6% 62.1% 63.7%
Gasoline 22 16 13 19 28
o of Kerosene 12 21 10 i6 14
E{ﬁgﬁ‘c’i“(ﬁ‘k‘; Lightoil 36 28 38 7 1
Heavy oil 30 35 20 33 32
Other 14 5 - 8
Notes

1) Breakdown of facilitics is laken from Petroleum of Japan. This data may differ from those of other sources,
2) Data on the breakdown of products is from 1994, except for Thailand (1995)
3) In Japan, the breakdown of facilitics is as of September 1996, and the breakdown of products is from 1994

Source Data from Petroleum Association of Japan, Monthly reports of petrolcurmn materials, and domestic and
foreign petroleum

Table 3.8 Composition of refinery equipment in ASEAN countries

By country Thailand . Indonesia Malaysia
Refinery Thai-oil | BCP | ESS50 | Rayon | Star EXORY | Malacea § Malacea Il
TP 210 120 145 145 130 125 120 100
Vacuum 64.5 40 62 49.3 25
RBreakdown distillation
of facilities | Reformer 52 15 30 30 15 20 26
(in FCC 25
thousands RFCC 37 83
B/} Other cracking 333 60 49
Desulfurization 104 63 58
& others
Percentage of secondary 456% | 125% | 319% 105.5% | 40.0% 112.8% 16.7% 75.0%
equipment
Gasoline 26 16 23
Kerosene 14 9 12
Breakdown of Light oil 40 33 35
products (B} ooy il 15 39| 20 —
Other 5 3 83— |

Souree PTIF FOCUS and PA)
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Table 3.0 Export of crude oit import of pelroleum products {million US doltar)

1985 1990 1991 1992 1993 1994 1995

Viet Nam  Oil export n.a. 3200 581.4 §05.7 8439 8668 1,033.1
Product import n.a. 4234 sot.% 576.8 694.6 719.2 867.1

Indonesia  Qil exporl 82513 62199 56957 53917 4,7784 5,071.6 n.a.
Product import 7.6 6723 1,0068 97718 1,183 1,290.5 n.2.

Malaysia  Oil expoil 36117 39472 37126 36404 31661  2,5415 n.a.
Product import 9818 31,1583  1,225.7 1,3208  1,2522 11,1493 na,

Source  Data from Viet Nam is taken from the Government Internal survey. Other data is based on United
Nations slalistics.

Tabie 3.10 Characltesistics of main crude oils

Apidegree  Specific Sutfur Yicld (vol. %)
gravily content Gasoline  Keroscne  Heavy oil
& Diesel
oil
Murban (United Arab Emirates) 41.2 0.828 0.76 25 48 25
Arabian Lighi(Saudi Arabia) 335 0.852 1.97 19 46 4
Arabian Heavy {Saudi Arabia) 280 0.887 298 16 36 46
Sumatra Light {Indonesia) 353 0.850 0.07 11 3s 53
Maya (Mexico) 221 0.923 338 16 24 59
Daqing (China) 321 0.859 0.10 8 31 61
Tapis (Malaysia) 46.8 0.794 0.03 28 57 12
Bach Ho {Vict Nam) 405 0.823 0.03 15 48 35
Dubai (United Arab Emirates) 31.7 0.867 193 18 43 37

Source  Statistics from ldemitsu Petrochemical Co., Lid. and others
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Figure 3.2 Differencein crude oil prices (two-years average is $1.49/B}

Table 3.11 Import and consumption of oil refining products (thousand tons)

Import Consumption ‘
1993 1994 1995 1993 1994 1995
Gasoline 910 1,052 1,200 380 1,003 1,096
Kerosene 376 476 520 303 417 486
Diesel oil 2,003 2,193 2,450 1,960 2,208 1,853
Fuel oil 804 809 960 767 866 855
Others 165 192 290 120 150 460
Total 4,258 4,722 5,420 4,090 4,644 4,750
Noles  Kerosene includes Jet (il
Source  Report of VEA (Viet Nam Economic Association)
Table 3.12 Import of products by state owned enterprises {1996)
Quantity Value Remarks
. 1,000 tons % mitlion US$ S
Petrolimex 3,808.7 66.7 725.10 187 under MOC
Saigon Petro 901.1 15.6 153.50 170 under H. C. M. Cily
Petex 7302 12.6 131.30 180 under MOC
VN Airline Pelro 881 1.5 20.64 233 for Air Plane
Pelexim’ 62.9 i1 10.72 170 Subsidiary of Petro VN
Transportation 601.5 1.1 12.57 204
import-export
Others 832 14 23.62 284
Toral 5,797.9 100.0 1,072.5 1,428

Source  Report of VEA and others
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Table 3.13 Conslruction costs of major equipment in refineries
{projected in the case of TP-100,0008/D} {million US doltar)

. Unit Scale Cost
Atmospheric distitlation 100,000 B/D 100-150
Vacuum distillation 40,000 B/D 50-100
Catalgtic reforming 15,000 B/D 100-150
Restdue catalytic cracking 30,000 B/D about 200
Vacuum residue hydrogenolysis 30,000 B/D about 400
{Sulfur recovery unit) 120,000 B/D 50
{Hydrogen producting unit) 12 mit Nmy/D 100
Total 1,000-1,200
Notes
1) In hydrogenolysis vnits, sulfus recovery and hydrogen ped unit are required.
2) Auxifiary facilitics add and additional 509-100%% to the overall cost of the facility.

Table 3.14  Study of refining cost {yen/kl)
South Korea Singapore
1993 1996 Change 1993 1996 Change
Fuel costs 300 300 240 260
Labor costs 190 260 +70 130 130
Cost of repair 120 260 +140 320 410 +%0
Depreciation 59 1,100 +520 580 590
QOther 310 300 250 390 +100
Total 1,510 2,220 +710 1,560 1,780 +220
Refining capacity in {1,675) (2,104) {+429) {1,155) (1,155} (+70)
thousands B/D
Notes
Cost of refinery construction
¥120billion {estimated) for a facility with a capacity of 130,000 B/D
Depreciation ¥ = 1,590/kl (given a life of 10 years)
Table 3.15 Trail calculation of the breakdown of petroleum products (thousands B/D)
Average Trial Demand for A-B Projected VN AC
yieldin Yapan  calculation VN {1995) demand (C)
N
Petrolesm
products '

Gasoline 28 36.4 23.0 134 38.0 —16
Kerosenc 14 182 10.0 82 160 22
Light oil 18 234 38.0 —14.6 600 —36.6
Heavy oil 32 41.6 16.0 25.6 260 15.6
Others 8 10.4 1.6 8.8 22 82
Total 100 1300 88.6 41.4 142.2 —122
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