5-4 Petrochemical Industry

41 Policy Alternatives and Their implications: lssues In Introducing Petrochemical
Industry to Viet Nam

4.1.1 Situation of the Petrechemical Industry in Viet Nam ang Abroad

Petrochemical products are international commodities. The Southeast Asian market soared
(1994/4Q - 95/2Q), then slackened over 1996; and the performance of Korean petcochemical
enterprises that count on export substantially fluctuated accordingly. In the Asian market, however, il
is expected that the shortage of supply capacity, especially of ethylene derivalives, wilt continue
toward the year 2000 due to delays in China’s petrochemical projects.

The ASEAN countries are very eager 1o effect investment; and capacity expansion (annual average
of 15.9% in the same period as above), which significantly excceds the growth ratc of demand (ditto
10.495), is expected to conlinue, especially i\n"I‘hailan‘d and Malaysia.

This includes some projects which may be difficult to realize, such as Indonesia’s, but it is also
anticipated that some markets depending on products such as raw ethylene will ease up with supply
and demand comparatively balanced. Viet Nam, for its part, should take notice of the teends in
equipment reinforcement in ASEAN countries and the future situation of AFTA/CEPT.

Demand for petrochemical products in Viet Nam is on the order of 100,000-120,000 tons {ethylene
equivalents, 1995) in terms of cthylene derivatives. Consumption of plastic is still smali, about 1-2
kgs per person. A general-use resin plant does not exist in Vict Nam, and there is no demand for
ethylene itseif at this stage. Accordingly, Viet Nam has thus far retied on import of general-use resin,
but the demand for petrochemical products is growing. Currently, a PVC plant (80,000 tonsfyear),
Viet Nam's first full-scale general-use resin plant, is under construction in the south. Demand for
ethylene derivatives is also estimated to reach the 300,000 tons level in 2000.

4.1.2 Industrial Characteristics of the Petrochemical Industry and Issues of Viet Nam

The petrochemical industry is an industry which materializes thanks to the existence of ethylene
production plants and general-use resin (polymerization) plants in the upstream and to the widespread
existence of plastic processing producers in the downstream who supply products Lo big users such as
the automobile, electronics, electricity, machinery and textile industries, as well as to consumers of
various daily necessities. One of the issues of the petrochemical industry in Viet Nam is that many of
the molding and fabricating manufacturers, and the compound manufacturers who effect
preprocessing for them, are either small and thin in stratum or are technically outdated.

Petrochemical products demand can be divided into: (1) pure domestic demand; (2) indirect export;
and (3) direct export. It is thought that pure domestic demand, which covers domestic consumer goods
such as construction materials, daity necessilies, and sundries, increases in proportion to increases in
income. Direct export, which is effected in the form of monomers and polymers or plastic resins
(intermediate products), is exposed to competition in international markets. Subsequently, exporl-
oriented business tends to become risky.

Indirect export, which is a demand incorporated in exports in other industries, is usually regarded
as domestic demand. The weight of this category in the demand of each counisy increases with the
growth of export industries ‘such as automobile and auto parts, electronics, electric appliance and
textile. Another issue 1o be addressed in order to realize the petrochemical business in Viet Nam, is
the delay in the growth of these export industries.
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On the basis of the above recognition, the direction and potentiality of the petrochemical industry
in Viet Nam at the start of the 21st century is discussed in the next scction.

4.1.3 Direction of the Petrochemical Industry in Viet Nam
(1) Construction of a petrochemical complex

In order Lo construct a petrochemical complex with a naphtha-based ethylene center as the moving
force, the following requirement must first be met, for which the participation of foreign capital (¢.g.
foreign producers) is often effective.

= Capital tequired: Procurement of $ 2-3 billion

*  Production technology: Introduction of various genual use resins _

»  Balanced sales capability in derivatives (including export): Essential for cost reduction for

ethylene

‘The ethylene center, which is positioned most upstream in the peteochemical indusiry, provides a
base for the production and supply of ethylene which becomes the most basic general-use resin.
Among the petrochemical plants, it has the characteristics of being especially capital-intensive. and of
having economy of scale (construction cost: $ 100- 150 million).

Therefore, the construction of an ethylenc center, before downstream demand ccaches a certain
scale, involves a large business risk through an inevitable export orientalion. A certain scale has
meant a 400,000-500,000 t level in terms of ethylene equivalent according to the experience of
ASEAN countries. This scale is about equivalent to those of recent ethylene p!ants

In Viet Nam, with no downstream resin producers and few resin processing producers, adequale
domeslic demand for ethylenc is virtually non-existent for the above size plant. In addition, it is very
likely that a newly established facility, which is comparauvely high in capital cost, including the
development of infrasiructure, would be placed in a disadvantageous position in terms of price
competiliveness on international markets. Within the country as well, the import protection via
customs duties will cause burdens on the downstream industrialists.

{2) General-use resin piant
1) Passibility of construction and fype of general-use resin plant
The major general-use resins produced from elhylene are polyethylene, vinyl chloride monomer
(VCM = matezials of PYC), and styrene monomer (SM = materials of PS). Polypropylene (PP) is
produced from propylene, a naphlha cracker derivative. Aromatic BTX (benzene, toluene and xylem)
is extracled from cracked oil in the same manner, as are raw materials for PTA and polyester fiber.
Construction cost for a general-use resin plant is estimated at $ 10 million - $ 50 million for
monomer, and $ 6 million - $ 10 miltion or thereabouts for polyme:. Since the construction cost for a
monomer plant is much larger than the cost for a polymerization plaat, entry is more difficull. On the
other hand, the marine transport of inonomer {especially ethylene), which was said to be difficult in
the past, has become much more avaitable in recent years. Accordingly, it is thought that there is also

a possibility that a polymerization plant using imported monomer could be selected at a time when the
scale of demand has not reached a sizable amount.

2) From which resin is business to be reatized?
When deciding which resin production system should be constructed first, it is important to
estimate demand by taking into account the trend of resin processing producers, users of respective

resins, and the trend of consumptlion resulting from economic development or the expansion of
indirect export due to induslrialization.
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At the initial stage of economic development, demand is generally generated from PVC used for
construction materials and agricultural sheets. As we can seg in the experience in ASEAN countrics,
demand has been increasing for generat-use resin resulting from the demand for PVC used for
construction materials such as vinyl chloride pipes and for daily necessities and sundrics, or PE, PP,
PET(uscd for PET bottles), These trends have been seen in Viet Nam as well. When the types of
demand of the ASEAN countries are compared, we can recognize the large weight placed on PS in
Singapore and Malaysia and on PTA in Thailand and Indonesia. PE and PP are also used in films,
sheets, formings, containers and packaging materials. This cavses differentiation among the respective
countries to be difficult. Viet Nam has had little demand yet for PS, for which there is big demand in
countries such as Smgapore and Malaysia. In these countries, industrialization has advanced in the
field of home electric appliance and electronics industries. On the other hand, demand for PP for
cement bags and rice bags has increased in Viet Nam,

(3) Location

With respect to the location of the petrochémical business, a master plan is currently under
preparation in the Ministry of Industry, with two projects standing side by side; a plan for
constructing a complex in Dung Quat together with a refinery; and another plan locating an ethylene
center in the South and using natural gas (described later). In Dung Quat, a plant which utilizes co-
products such as propylene, generated at oil refmenes is being considered. It is thought that a natural
concentration of refining plants in the said area is possible if the ethylenc center pchcl is embodied
and the develo;}menl of infrastructure advances in the future.

However, if the proposed ethylene ceater is carefully examined and consiraction is delayed due to
current domestic demand, the petrochemical business will start in the meantinie by expanding primary
processing using imported ethylene and other imported monomer and polymers. In that case,
advantages of locahng a plant in a consumption area are anticipated, and the location of gencral-use
resin producers and processing manufactures on the ouiskirts of the consumption arca will become an
option before the construction of the genetal-use resin plant in Dung Quat.

(4) Petrochemical industry usmg natural gas
* Production of natural gas is planned offshore in the south (Somh Conson Sea area), with pipelines
planned to be constructed up to Phu My, There are examples of plants which produce ethylene from
ethane, an mgredlcm of natural gas, in Malaysia {Ethylene Malaysia), Thailand (NPC), etc.
Production in an ethane-based plant does not produce co-products such as propylene, but permits the
use of simpler equipment, and accordingly is sometimes more advantageous than naphtha cracker in
terms of cost.

This natural gas is planned to be used mainly for power plants, however, the deposits of natural gas,
the production level a year and other factors still seem uncertain. So we have 1o pay attention 1o the
progress of exploitation and the pipeline project. The master plan of petrochemical industry being
prepared by MOI has three stages. In the second stage (2000-2005), they are making a policy to
construct an ¢thane cracker for natural gas in the South preferentially rather than a naphtha cracker in
Dung Quat. It witl be difficult to e.stabhsh two ethylene ceaters at around the same lime. The timing
of a naphtha cracker (in the middle of the country) or an ethane cracker (in the south part) will be
decided updn_ after examining the integration trend of resin producers and resin processing producers
in Dung Quat and the Vung Tau district.



(5) Intreduction of foreign capital and incentives as well as industrial protection

Participation of foreign capital in the petrochemical industey is significantly effective in the
introduction of technology, in addition to the capital procurement aspect. It is said that the world's
general-use resin technology is under the control of four companies, Dow Chemical, BP, UCC, and
EXXON. Therefore, both operation and sales capabitity effects can be expected by allowing these
foreign enterprises which own technology to parlicipate in (he business.

One of the incentives for forzign enterprises to invest in Viel Nam is its promising market size, but
if the various difficulties discussed above are {aken inlo consideration, then Viet Nam must offer
better incentives than other ASEAN countrigs. _ :

In addition, from the viewpoint of nurturing domestic industries, protection via import duties will
be necessary in the startup period in some cases. Indonesia offers an example of sales expansion of
domestic products via customs dutics. However, the deadline for AFTA/CEPT does not allow much
time for enterprises to make inroads into Viet Nam under an expectation of protection.

4.2 Participation with AFTA and WTQO, and Their Influence on Viet Nam

4.2.1 Import Tariff Levels and CEPT Schedute in ASEAN Countries _

Many of the ASEAN countries have traditionally imposed high tariffs on petrochemical products 10
protect their own petrochemical indusiries. For example, Thailand maintains the BR (base rate) for
major pelrochemical products (ethytene, PVC, polypropylene, etc.) at high levels of 20-30 %, and
even on CEPT, though the same products were designated as NT (normal track) starting at 25%, the
schedule is reportedly being delayed because of opposmon from the domestic industry. _

Indonesta reorgamzed ils import duty system in July 19_96, ‘when it abolished the surcharge, a
supplementary levy that is now incorporaled in the tariff. As a result new lariffs arc higher, and not
much different, overall, from “the old tariff + the surcharge.” We made an inguiry of the AFTA
Secretariatl about the effects of this change on CEPT, bul we could not get a clear answer from them.
It is said that Indonesia's taniff policy is often hard to understand, but there is one example of
Indonesia using a tariff as a way of protecting ils domestic industry: Indonesia raised the tariff rate for
ethylene from 0% to 25% again in order to make Company P, a domestic user, purchase the products
of Company C, first domesiic ethylene center in Indonesia. There is another information that
Company P purchased some of the products because the government told them that the 25% rate was
applicable only to ethylene used as the raw material for polyethylene (though this may be main use of
ethylene), and that actually ethylene has never been imported at the 25% rate,

Tariff Rates in Malaysia and Singapore are fairly low. Especially in Singapore many products are
tariff-free. On the other hand, in the Philippines the BR is low but many products are on TE of CEPT
because petrochemical industry in Philippines is still underdeveloped.

4.2.2 Non-Tariff Barrier and WTO ,

A study of the ASEAN countries’ policies 1o protect domestic industries shows that all have
imposed high tariffs on competitive imported products. (Singapore is an exception.) Protective or
supportive measures for domestic indusltries, besides the import tariff, include imposition of corporate
taxes, import tax reduection or exemption for equipment and raw materials, financial suppont, and
various subsidies. Some of these measures, which are aiming for export, constitute WTO violations.
Also, control of import volumes clearly defies WTO's fundamental principles, and typical examples
include Malaysia’s AP system and import restrictions in Indonesia and Thailand.
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1) Mataysia’s AP (Approval Permit) system, etc.

This system was intcoduced in 1994 to coincide with the startup of a domeslic petrochemical plant.
1t bans the import of polycthylene or polypropylenc unless the importes obtains a letter (No Objection
Letter) stating that it is impossible to have such a product supplicd from a domestic producer in
Malaysia. This is an outright violation of Article 11-1 of GA'TT.

Malaysia has anather form of import control based on four classifications under the 1967 Tarift
Law and other rules. Raw materials for plastics are categorized, along with cement and other ilems, as
provisional import control items (15 items) for the sake of protecting the domestic industry. This may
be a violation of GATT’s Asticle 11.

2) Indonesia’s import control on quantity
This has been practiced previously to protect domestic industries, among other purposes. However,
because of recent deregulation, the number of target products has decreased annually. This control
gives exclusive import rights for target products to “Sole Agents” and others sclected through the
government's appointment, and therefore violates Arlicle 11 of GATT.

3) Thailand’s import con{rol under export/import control law

This is an import restriction practiced in accordance with Article 5 and other provisions of the 1979
Export and !rhporl Control Law, and is applied to imports of 20 items including machiaery, ¢lectrical
equipment, and used automobiles. The reason for approximately 30% of this import control on such
items is to protect domestic industries, liable to constitute a violation of GATT Aurticle 11.

In AFTA, member counteies that take sestrictive measures are not requested to abolish non-tariff
barriers unless they export a product at a CEPT rate. However, they would need to lake some action
(submission of a schedule for improvement, for example) when they affiliate with the WTO.

4.2.3 Influence on Industrial Policies in Viet Nam

All basic plastic producis (polymer, etc.) such as polyethylene, polypropylene, and PVC are tariff-
free in Viet Nam. For plastic intermediate products or semi-finished products and plastic products, the
lower the degree of processing, the lower the rates. Especially monomers such as ethylene and many
polymers are not even listed individually on the table of tariff rates, either because there are no
finishing (downstream) facilities within the country or because there is no competitive domestic
product available. As the petrochemical industry grows, tariff rates will first be set on polymers, and
then on monomers, if and when these begin to be locally produced.

There were 857 Inclusion items on the original CEPT list which Viet Nam submitied in 1995,
which is less than the average 7,300 items, for the other six countries (note). Also, the 44,642 items
includes a total of 8,161 chemical and plastic items accounting for almost 20% of the total. Viet Nam,
however, only submitted 43 chemical/plastic item or 5% of its total. The figures suggest that Viet
Nam will have to add a large number of items to the Inclusion List as industrialization progresses.
Petrochemicals will undoubtedly make up a major section on the list. Incidentally, the average number
of items on the Exclusion List is 416. Viet Nam has placed a high number 1,189, of items on the list.
Its total number of items, including the Inclusion List, is less than 25% of the six-country average.*

Chemicals and plastics are included in the 15 items on the AFTA’s FT {Fast Track). Viel Nam has
been requested (o0 move these products, currently listed on TE, to the Inclusion List by the year 2003,

4 Based on AFTA Reader Volume IV. Data from Viet Nam shows that 1,661 items were listed on 1L and 1,361
items on TEL, and that action was taken in 1996 for 857 of the IL items, thal were carrying 5% of less tariff.
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Based on regulations concesning FT' items, this will also probably mean that, Vict Nam must lower
tariff rates to 0 - 5% by 2003. Although other ASEAN countries will make the change by 2000 under
the same regulation, in many cases the lists of those countries show such items on NT (Normal
Track).

The import control on Quantily is another policy measure, besuics import tariff, used to protect
domestic industries. Quantitalive control is an act that defies the WTO’s fundamental principles, and
as soon as a country affitiates with the WYO, it is requested to abolish such conlrols. Viet Nam,
which is planning (o join the WTO, would nol be able to protect its industry by quantitative control,
nor give hope for benefits from such control to foreign enterprises intending to enter the couniry.

Subsidy is another way to protect or foster domestic industries. WTO divides subsidy into theee
types; Red, Yellow, and Green. In addition to export subsidy and local content, subsidies such as low-
interest toans, debt guarantees, equity investment, and preferential tax systems as quid pro quo for
export are also prohibited subsidies (Red). — [Subsidy Convention}

The WTO is trying to prevent unfair tradc through these conventions, but is fairly ﬂexlble
regarding replacement of non-tarif{ barriers with tariffs. Viet Nam is well advised to join the W10 as
soon as possible because it stands to reccive significant benefits such as “Most-Favored-Nation
Trealment” status on becoming a member. Disadvantages will include restrictions on the kind of
measures, it can use 1o protect domestic indusiry. Viet Nam should therefore, try (o raise the bound
rate as high as possible when it negotiates for WTO affiliation since protective tariff is an effective
way of attracting overseas investment.
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4.3 Supplement 1: Possibility Of Step-by-step Petrochemical Industrialization in Viet
Nam

4.3.1 Today's Petrochemical Industries in Viet Nam

The petrochemical industry in Viet Nam is still at the dawn of a formative period. Viet Nam
imported 223,000 metric tons of plastic raw materials in 1995, which in monetary valve ($230
miltion} is only approximately 25% of the total imporls of petroleum products, Viet Nam’s main
import, and 40% of chemical fertilizers. The volume of plastic raw material imported has increased
(at an average annual rate of 59%) to almost seven times the 350,000 metric tons that was imported in
1591, showing much faster growth than GDP during the same period. This is due 1o an increase in
demand for various plastic products, and other fiber ond appare} products made from plastic raw
materials. Demand for plastics is expected o increase further in the future. Further development in the
plastic processing and synthetic fiber industries —both downsiream components in petrochemicals —
holds the key to growth and expansion of the Vietnamese petrochemical industry.

(1) Demand for plastics in Viet Nam ‘

Demand for basic plastic products, intermediate products (general-purpose resins) stands at around
115,000 metric tons in ethylene equivalence, or approximately 1.6 kg per capita. This is equivalent to
10% of the demand for plastics in Thailand, and only 50% or less the demard in Indonesia and the
Philippines. As demonstrated in the next section, there is a dtstmc.uve correlation between this
indicator (per-capita demand for ethylene) and per-capita GDP. Based on this respect, demand for
petrochemical products in Viet Nam is expected to increase further, .

The fact that Viet Nam still imports only limited volumes of plastics and plastic raw malerials does
not necessarily mean that the country is not dependent on imporis, Rather, it suggesis that processing
industries have not yet full maturity. Although, of course, not all imported plastic and plastic raw
materials are used for producuon of plastics, Table 4.1 demonstrates that the scale of production of
plastics has not reached even 50% of the limited volumes of imported plastic and plasnc raw materials.
This also points to the tack of depth to be found in the plastic processing industry in Viet Nam. _

The breakdown of demand shows that polyvinyl chloride (PVC) and various polyethylene (PE)
account for most of the demand for plastic resins, and the percentage of demand going to
polypropylene (PP), the polymer of propylene, is distinctively high compared to similar breakdowns
in other ASEAN countries. This is because in Viet Nam, demand for PP for cement bags and rice bags
is growing.(See Table 4.2)

Experience in industrialized countries has shown that demand for PVC develops earlier than other
plastic resins, because il is used for construction materials and agricultural sheeting, etc. from the
earliest stages of economic development. This can be seen in Japan, too, where housing, construction
and civil engineering (PVC pipe, etc.) accounts for more than 40% of demand, and
packaging/physical distribution materials and wire and cable materials approximately 10% each. In
Japan only about 6% of the total demand for PVC is used for agricultural materials, but this
percentage is believed to be much higher in Viet Nam.

A survey made by Viet Nam (Table 4.3) shows thal household goods and daily necessities still
represent extremely large applications of all plastic products. This also explains why demand for PP is
so high. The survey also indicates that the production capacity for packaging materials of PP
increased fivefold from 20 million pieces in 1991 (o 100 million pieces in 1995. It is noted in the
survey that the quantity included high-quality products for exports, and would be equivalent to 400
million pieces if the capacily was used enlirely to make ordipary products. This seems to substantiate
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the popular observation that production technology for plastic products in Vict Nam has not reached
the levels required by the international market. This will be a significant factor when Vict Nam tries
to boost demand by promoting exports in the future.

(2) Plastic vesin plants in Viet Nam

At present, Viet Nam does not possess the facititics to produce general-purpose plastic resins, and
subsequently there is no demand for ethylene, the upsiream product, Therefore, as stated previously,
Viet Nam is entirely dependent on imporis for general-purpose resins. A PYC plant (80,000 tons/year),
the first full-scale resin plant in Viet Nam, is now undetr construction. Table 4.4 lists 10 projects,
including the above PVC plant project, to build industrial plants capable of producing general-
purpose resins in the near future, based on an influx of investment from overscas,

These 10 projects are representative of Viet Nam’s pelrochemical fields, and their feasibility is
betieved to be high. The Vietnamese government, however, has given full investment approval only to
the top 4 projects. The remaining projects are stilt at the planning or feasibility study phases. Besides
the PVC project presently under construction, another PYC plant project is listed as authorized, but its
scheme has to be re-constructed after Occidental Chemical pulted out of the project.

As shown above, construction of general-purpose resin plants in Viet Nam has only just starled.
Foreign investors are now watching closely growth of demand in the downstream segment and
developments in the business environment (the ¢ffects of AFTA/WTO and reordering of laws) in Viet
Nam.

4.3.2 Petrochemical Industriatization in ASEAN Countries

In ASEAN countries, demand for petrochemical products is increasing rapidly against the backdrop
of recent economic growth. As a result, these countries are now aiming to begin local production and
achieve self-sufficiency in petrochemical products, putting the petrochemical industry at the center of
their industrialization programs. It is not an overstatement to say that in contrast to advanced countries
where maturing of markets and excessive supplies have become problems, East Asian counirics have
started to build petrochemical plants as naticnal projects to promote industrialization. The following
will offer an overview of these shifts toward industrialization in the petrochemical sector in ASEAN
and other countries — for consideration whether Viet Nam can follow suit.

{1) Characteristics of the petrochemical industry and industrial poticics of ASEAN countries
The petrochemical industry is composed such upsiream facilities as ethylene plants and general-
purpose resin plants (polymerization) and a broad variety of large and small plastics processing
operations which make up the downstream segments. The following will discuss the background, on
both the demand side and the supply side, of the growing trend in East Asian countrics, the ASEAN
countries in particular, to construct upstream petrochemical plants.

1} Demand side

Domestic demand for plastic products is twofold: they are used as the raw materials for domeslic
consumer goods such as genesal construction materials, daily necessities, and fiber/apparel products,
and are also used as components in products for export. In the normal sense the latter would be an
indirect export rather than domestic consumption, but is usuatly categorized as domestic demand.
These needs in various countries will expand with the growth of such export-oriented industries as
fibers, automobiles and automobile parts, home appliances and electronic devices. And there is a
strong correlation between total demand, including real domestic demand and indirect exports, and
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GDP. In other words, the per-capita consumption of resins and other petrochemical products rises in
proportion to the growth of per-capita GDP. There are the relationships between per-capita GDP and
per-capita consumption of plastics (in ethylene equivalence} in ASEAN countries. Figure 4.2
summarizes the data for three countrics, Thaitand, Indonesia and Malaysia, in one chail. It clearly
shows a proportional correlation. Also, when GDP reaches a cerain level, consumption begins to
increase faster than GDP (GDP’s elaslicity value is larger than 1). The steucture for supply will form
only after such an expansion of domestic demand has boosted the scale of demand for petrochemical
products to a certain level.

2) Supply side

The upstream past of the petrochemical industry is capital-intensive industry requiring roassive
investment, and one that can enjoy economies of scale. One aspect of it is that even developing
countries can introduce the equipment and technologics as long as they have the capital. On the other
hand, however, low labor cost, a strength of developing countries, is not necessarily a favorable factor.
(Labor cost as a percentage of the total cost 1o produce a petrochemical product is low.)

Therefore, for ASEAN countries, many of which are developing nations, the real issue has been to
secure good economic and compelitive sirength to compete against the less expensive impoited
products. An examination of the progress in the various countries’ ¢fforls to organize supply readiness
reveals the following three key points:

= Scale of demand;

» introduction of foreign direct invesiment;

= Protection and fostering of industry.

First of all, since this is a process industry with substantial economies of scale ethylene centers
were built in all countries when the demand in ethylene equivalence had exceeded 400,000- 500,000
metric {onsfyear (except for Singapore in the 1980s}). The capital investment at the time covered plants
of general-purpose resins as well as the ethylene centers, and in many cases reached mare than USS$1
billion (US$ 2 billion to US$ 3 billion for the more sophisticated petrochemical complexes). Under
these conditions, how 1o raise investment funds is 2 major point, and many ASEAN countries induced
foreign capital and formed joint ventures. In some cases, projecis were subdivided into smaller
portions to make foreign investment less risky.(See Table 4.5, 4.6, Figure 4.3)

Another characteristic is that ASEAN countries have taken various measures to protect and foster
the industry in order fo improve profitability. These include offering favorable prices for raw
materials, which occupy a large portion of production cost (Malaysia), reorganizing infrastructure at
national expense (Singapore for one), reduction of or exemption from corporate income taxes for
several years following the startup of the plant (Malaysia and many other counlries), and imposition
of high tariffs on imported petrochemical products {all counlries except Singapore). These measures
also helped induce foreign capital, and conversely speaking, countries that did not take such measures
were not able to attract investment from overseas.’

(2) Developments in ASEAN countries
The petrochemical complex brought on stream in Singapore in 1984 was the first such facility in
the ASEAN area. Following this success, many petrochemical projects were implemented in other
ASEAN countries. The following will show developments in the four ASEAN countries in order,

> This forees the users of petrochemical products in the counlry to buy more éxpensive raw matcrials and

supplies; however, these countries ase taking measures thal give priority to the development of the petrochemical
industry.
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specially from the viewpoint of the three koy areas discussed above.

1) Singapore

The petrochemical industry started when SPC, founded in May 1972, began producing PYC. Laler,
in Febroary 1984, a petrochemical complex, a joint venture with Japan (Sumitomo Chemical) began
operation as a national project, and now forms the core of Singapore’s industrialization program. The
main enterprises are PCS (a producer of ethylene; capacity - 300,000 metric tons/ycar in 1985,
compared to 320,000 metric tons of demand for cthylene) and TPC (a producer of polyethylene and
polypropylene). The initial equity holdings of the Singaporean govemment have been transferred to
the Shell group,

The characleristics of the Singaporcan petrochemical industry are that domestic demand is limited,
and that it has become the supply base in the ASEAN region. It continues to operate at high rates
ctose to 100% capacily. To cope wilh this situation, a landfill and reclamation project centered around
Jurong Island, and a project to build a new petrochemical plant are now being undertaken. Probably
the reason why such an exporl-dependent project is vieble is because Singapore has prospects of
being able to secure sales for its products, even to meef increasingly sophisticated customer needs, on
the strength of its technological prowess, which has allowed it to continue to supply high-quality
products, and its well-organized infrastcucture.

2) Thailand

The fitst-phase petrochemical complex project (NPC-t) authorized in 1982 was completed in July
1989. The ethylene plant, the core of the project, produces éthylene by cracking the ethane made from
local natural gas as the feed stock, and produces propylene by propane dehydrogenation. (Ethylenc
capacity in 1990: 315,000 metric tons compared to 430,000 metric tons of domestic demand. Both are
figures for the year, and as are the figures below.) Decision for the second-phase project (NPC-2) was
made in 1988 to meet brisk demand, and was completed in 1995 (350,000 metric tons in ethylene
capacity). NPC-2 produces a broad variety of pioducts from olefins -to BTX, using
naphtha/condensate as the feed stock. Thailand is more active than any other ASEAN counlry in
investing in petrochemical facilities. In addition to the above two projects, it plans to build NPC-3,
and also has projects, atready under way, of TPI (Thai Petrochemical), the first ethylene center 1o be
built by private concerns, and of ROC (Rayong Olefins) to be organized around Siam Cement, The
total ethylene capacity of the three projects will reach 1,250,000 metric tons, and it is expected that
for some of the derivatives there will be considerable extra capacily that can be diverted for exports.

Thailand’s industrialization was led by the equily investment of PTT, the public oit corporation, in
a first ethylene cenler—investment in an activity which requires economies of scale and which is
characterized by difficully in gaining economic viability. PTT supplies ethane and naphtha, the
feedstocks, to the facility stably, and the petrochemical complexes are concentrated around that
facility in the Rayong and Map Ta Phut districts.

3) Malaysia
The Malaysian petrochemical indusiry in the 1980s only had two PS plants and two PVC plants,
but early 1990s, plants for PP, ABS and other derivatives were constructed and put into operation.
After these, the first ethylene plant was built in the fourth quarter of 1993 by Titan Petrochemical, a
joint venture between Australian and Taiwan entities and a Malaysian investment company. Then
Ethylene Malaysia, a joint venture between Japan and Petronas, a state-owned oil company, and
began operation of an ethane-based ethylene plant (320,000 metric lons in capacity) in September

307



1995, bringing the country's supply-demand balance in ethylene equivalence for petrochemical
products closer to self-sufficiency. {Domestic demand in 1994: 430,000 metric tons)

Petronas is reportedly supplying cthane produced from natural gas to the latter-mentioncd ethylene
plant at a price lower than the international price. Also, the plant, which uses e¢thane for feed stock,
does nol produce by-products as a naphtha-based plant does, but has a compact equipment
arrangement. For these reasons, the plant is believed to be supplying a highly competitive product. (A
polyethylene plant is the only downstream facility built with it.)

4) Indenesia

Demand for Petrochemicatl products in Indonesia includes PVC, PS, and also P’I‘A the pnnc1pal
raw malerial for polyester fibers, which was commercialized because producuon of the fibers had
increased. Plans for scveral olefin centers were announced in the late 1980s to make coherent
production from upstream on down possible, but most industrial development projects were delayed
because of the national debl problem. The first olefin center, Chandra Asri (annual capacity: 540,000
metric tons), was finally completed in 1995 and began operations in September of the same year.
However, demand in cthylene equivalence had reached almost 700,000 metric tons by 1994, and a
second olefin center project is now taking shape.

There is a complex of general-purpose resin plants in the Merak dlstncl whcre Chandra Asri is
located. However, since downstream plants were built first, it can hardly be said that the plants are
integrally organized in terms of layout and raw material supplies. In other words, as separate
infrastructure and utilities were built for each plant, it is said, for example, that this investment
accounted for more than 30% of almest $2,000 million of total investment for Chandra Asri, and has
become a significant negative factor in the price competitiveness of the product. Indonesia has set
high tariffs for ethylenc and other petrochemical products.to be able to compete with imports
favorably, and it is necessary by 2003 to make adjustments with the AFTA/CEPT schedule.

4.3.3 Possibilities of Introducing ASEAN's Experiences to Viet Nam

The foregoing has discussed the characteristics of the petrochemical industry from both the supply
side and the demand side, and also the ASEAN countries’ exporiences in petrochemical
industrialization. The following will consider the relevance to the present state of the Vietnamese
petrochemical industry discussed in Section 1 and the possibilities of applymg ASEAN lessons to
Vietnamese industrial policy.

Firstly, the timing of capital investment is important. The current demand in ethylene equwalence
in Viet Nam is stightly higher than 100,000 metric tons, which is too low to justify construction of
ethylene and other monomer plants which largely rely on economies of scale. (Export cannot be
contemplated unless the raw materials can be supplied at very low prices.) Demand in Viet Nam is
expected to increase rapidly in the future with economic development, improvement of income, and
population growth. However, the actual examples in the ASEAN countries show that it will make
beiter economic sense, based on the current scale of the ethylene plants, for the country to rely on
imports until demand in ethylene reaches the equivalent of at least 400,000 to 500,000 metric tons.

First step to accelerate the increases in demand is to strengthen operations which process imported
intermediate materials (opesations such as molding) and then commercialize PVC and synthetic fiber
production. Research relative to Taiwan and South Korea has demonsirated how the backward-
linkage effect of the development of downsiream industries in such a round-about production process
as this would help boost demand for petrochemical products and facilitate the growth of the industry.
The petrochemical industries of these lwo countries are tlypical examples of the “Flying Geese Pattern
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of Development,” and it has also been pointed out that they are enjoying the “relative late-occutring
benefits” when compared with Japan.

Sccondly, the use of forcign capital should be considered. A study of the four ASEAN countries
reveals thal many projects in those counlries have been promoted through joint ventures with foreign
concerns.® This benefits of working with foreign concerns is substantial in the procurement of funds,
grant of production technology, and securing of sales routes. Conversely, the participation by 2
foreign concern underwrites feasibilily of the project.

Thirdly, it is necessary to have measures to prolect and to foster the industry. This, too, was
discussed in the previous section and so wilt not be repeated here, but conditions for raw material
supplies, organizing indusirial infrastructure, tax exemption and reduction, and protection through
impott duties are all important industrial measures to improve the profitability of the projects.
However, now that Viet Nami is already affiliated with AFTA and submitted a CEPT schedule, there
has been considerable change in the industry protection measures such as the tariffs which the
ASEAN countries have imposed in the past, and it is now more difficuli to take simifar action. Also,
Viet Nam has filed a membership application to WTO. Once its application is accepted, Viet Nam
will even have considecable difficulty in imposing non-tariff protective measures. In other words, Viel
Nam will have to search for its own path. The experiences, however, of the four ASEAN countries

and the NIE countries in Bast Asia certainly have elements that will offer important lessons to Viet
Nam.

4.4 Supplement 2: Demand for and Expont-Promotion of Petrochemical Products in
ASEAN Analysis Based on input-output Tables

4.4.4 Demand for Petrochemical Products and Industrial Structure

The chemical products produced by the petrochemical industry (synthetic resins = plastics, raw
materials for synthetic fibers, synthetic rubbers, etc.) are processed in the plastics processing industry,
fiber industry, rubber industry, etc. into industrial materials used in the automobile industcy, home
appliance/etectronics industry, and housing industry, or into items of daily use such as household
goods, sundry items, and packages and containers. They are also used as basic materials for dyes,
pigments, agricultural chemicals, and pharmaceuticals, Attempts to quantitatively identify the
consumer sectors of pelrochemical products have been made by questionnaire surveys and other
means. However, the only way to identify an entire country’s demand composition by industry for
chemical products and their raw materials — which go through primary and secondary processing, and
then divergent production and distribution processes —is to make analysis based on monetary values,
using an Input-Output Table. The following amalyzes the supply flows of basic petrochemical
products to plastic products (hereinafter called “pct:ochem;calslplasucs") into all industries
(products) in six countries around Viet Nam, using Input-Outpul Tables of those countries and also
taking chronological changes into account.

(1) Consumer industries
Table 4.7 shows the value-based (producer price based) splits of petrochemlcalsfplasilcs supplied
(=input) to various industries and producis. The table shows how much petrochemicals/plastics were
supplied to what industries or for what products, with the total value of such supplies (excluding

5 fn Thailand, there is no foreign investment in the ethylene centers such as NPC which is partly owned by PTT,
but the general-purpose resin projects are joint ventures.
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values of cxports) expressed as 100, There are slight differences in the way that industrics are
categorized in each country; in the table the statistics have been reordered into the same 13 indusicy
types. For the supply side, products ranging from basic petrochemical products to plastic products
{including suppties “from basic raw material to basic raw matesial” or “from plastic to plaslic”) were
selected for the study.
The following summarizes the significant points readablc from Table 4.7:
*  The percentages of supplies to chemical products and to plastic/rubber products are generally
high, at 15-40% respectively, in all countries (except for Thaitand for the former and Malaysia
for the latter, where the percentages are less than 10%),

= Categories other than chernical and plastic/rubber producis that generally oocupy hlgh
percentages include “apparel/fiber” (“Wearing, Textile prods " In the Tables, hereinafter) and
“home appliancefelectronics.” (“Electronics & etectric equip.” in the Tables, hereinafter.)

* In “apparel/fiber,” Thailand (41.9%) is markedly high, but historically its percentage is
declining. On the other hand, Indonesia (15.4%) is increasing and Taiwan is also relatively
high, at 12.5%.

«  “Home appliancefelecteonics” occupies 6-9% in all countries. (The 0% for Indonesia may be

because of the indusiry categorization.,)

*  Supplies of petrochemicals/plastics for “Construction” show relatively high percentages in

South Korea (6.9%) and Japan (5.8%).
*  “Transportation machinery” (auvtomobiles) is another category where only South Korea and
Japan show high percentages (5 - 8%).

Supplies of chemical fertilizers and insecticides for farm products and coconut oil are supposed o
explain why supplies to “agricultural, forestry, fishery/mining” in Malaysia are exceptionally high.
Another featurc about Malaysia is that supphes of plastics to “food products” show a high
percentage.’ -

The state of supplies by industry in each country shown above Supporls general observations about
demand and wse for petrochemical products. For example, synthetic fibers produced in the
“appareV/fiber” industry are products that are domestically produced as raw materials and supplied for
the downstream, labor-intensive sewing/appare! industry in developing countries. This is made
evident by contrasting shifts in ‘Thailand and Iadonesia. :

Products in the “home appliance/electronics” indusiry also use plastics as the materials for their
principal components. For automobiles, too, a 1-ton passenger vehicle consists of approximately 100
kg of plastic. Quantitics supplied to these industries will increase with the sophisticated of the
industries from now on; however, in Taiwan, for example, which despite being significantly
industrialized , has no large domestic auto-makers, the percentage of supplics to the “ransportation
machinery” category is extremely small.

(2) Relations with industrial structures by countries
Table 2.2 shows the composition, by industry, of supply values {producer prices), which is equal to
the composition of production values in each country. A comparison of the percentage breakdowns in
Tables 4.7 and 4.8 does not present a common pattern. Probably, because the strength of demand by
industries can be variable. This demonstrates the importance of promoting industries with a large
demanad for petrochemicals/plastics.
An industey-to-industry comparison of Tables 4.7 and 4.8 reveals significant differences in the

” In the Input-Output Table for Malaysia, chemical fertilizers arc inctuded among petrochemical products.
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percentages of various industrics by countries, and no comnton characteristics among the six countries.
For example, in Malaysia the supply values of “agricultural, forestry, fishery/mining” and “food
products” are relatively high, generally coinciding with  the breakdown  pattern of
petrochemicals/plastics demand. On the others hand, in Indonesia the supply values of “agricultural,
forestry, fishery/mining” are high (20.2%), yet the breakdown patlern of petrochemicals/plaslics
demand is low (3.6%). For “apparel/fiber,” Thailand shows high percentages for both supply values
and petrochemicals/plastics demand, while Indoncsia and Taiwan show low percentages for supply
values but high percentages for the inpul of petrochemicals/plastics.

Speciatization of product mix in some industrics is believed to be responsible for the marked
differences found in each countries. The tables suggest that Indonesia, presumably, does not use
petrochemicals/plastics widely in its “agricultural, forestry, fishery/mining™ sector, and also supgest
that in Indonesia and Taiwan, “apparel/fiber” products are relatively low priced. This is, hawever,
may not in fact be the case.

Except for Indonesia (data is not available), the percentages of supplies of “home
appliance/electronics” are faitly high (6-10%). The percentage of petrechemicals/plastics input for the
industry are also high, as already indicated. This may suggest that theee awe no ntajor national
differences by countrics because of the nature of the products of the “home appliance/electionics”
industry. it is necessary to obtain more detailed classificd Input-Output Tables developed by using a
classification system common to all countries and inforination based on questionnaire surveys in the
field and direct interviews before any definite judgment about the facts can be made.

Finally, looking at the percentage of “petrochemicals/plastics” in total supply of each country,
Taiwan and Indonesia show by far the highest ratios, 5.7% and 4.3%, respectively, and weight of
petrochemical raw products in particular are high in both countries. This suggests that the percentages
of other high-value products are small, but in the case of Taiwan, it should be taken as the result of
efforts made ta bolster the petrochemical industry.

4.4.2 Export-Promotion of Petrochemical Products
(1) Direct export and indirect export

Demand consists of domestic demand and exporl. However, in the case of basic materials such as
petrochemical products, many are ultimately exported in the form of raw materials, cormponents, or
packaging materials, This can be called “indirect export.” Indirect exporis are usually treated as
domestic demand at the level of “petrochemicals/plastics.”

Direct export refers to the export of monomers such as ethyleng, polymers (polymerized products),
and plastic resins (intermediate ptoducts). In the next section, values of indirect exports are estimated
on the basis of the Input-O'ulpul Table data of each country, and compared with the values of direct
exports shown on the same Table in order to analyze the national characteristics.
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Total Demand
For Export C
/”-‘—'
-— For domestic A

Economic Growth & Tima

A Construction materials and daily goods and other{automobile, Electronics and so
B Plastic goods for composing Industrial products exported to foreign
€ Monomer or Polymer and plastic goods for

Figure 4.1 Demand for petrochemical products (image)

{2) Indirect export

Indirect Export value of petrochemicals/plastics exported by the each country was eslimated using
the following formula:

Indirect exports = Values of petrochemicals/plastics supplied to each industry
X percentage exports (= export ratio) by industry *

Notes * @ Pelexports = Values of exports by industry = values of supplies by industry {incl. exporls)

Tabie 4.9 shows the value of indirect exports calculated using the above formula, and Table 4.10
shows the percentage split by industry. Table 4.9 also shows the export value of
petrochemicals/plastics and shows all industries” percentage split of (direct) exports by countries.

The characteristics of indirect exports shown in Tables 4.9 and 4.10 are summarized as follows:

* In Thailand, apparcl/fiber (7.5% export ratio; the same hereafter) is large, and home

appliance/electronics {34.4%) has shown continued growth,

= In Indonesia, apparel/fiber (40.6%) and wood products/paper (57.7%) are increasing.

*  In Malaysia, home appliance/electronics (93.1%) is large.

» In Taiwan, apparelffiber (50.6%), home appliance/electronics (65.8%) and other industries

(64.5%) are large.

* In South Korea, home appliance/felectronics (37.7 and 55.8%) have large portion, followed by

apparel/fiber (57.3%) and transportation machinery (14.2% for automobiles).

* In Japan, home appliance/clectronics (27.4%) and transportation machinery (23.6%) have
large porlion.

The numbers in parentheses after each industry refer to the export ratios of sub-industries
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{products) that can be subdivided from items on the Table. A study of these numbers reveals that
virtually all such products {industrics) show very high expost ratios compared with the average of all
industries of each country and that export ratio is a major factor in the formula for the calcutation of
indirect exports. In other words, it means that promoting industrics that are consumers of
petrochemicals/plastics and have high export ratios will contribute to an increase in exports of
petrochemicals/plastics.

(3} Export promotion of petrochemicals/plastics

These indirect exports (estimated values), together with the value of direct exports, should be
regarded as the (olal exporls of petrochemicals/plastics. A side-by-side comparison with direct exports
revealed the following:

*  No indirect exporis exceed direct exports in any country, but come fairly close;

*  In mosl cases, indirect exports exceed 506% of direct exporis, making substantial contributions

to the promotion of exports of petrochemicals/plastics;

= Malaysia is an exception: the direct export ratio of petrmhemlwl products is outstandiogly

high, at 61%, and the ratio of indirect exports to direct exports, 14. 8%, is noi significant,

A study of export ratios in each couniry shows that in Thailand and Indonesia the export ratios of
petrochemical products are lower than the export ratios across all industries, and that plastics exceed
the cross-industry export ratio. The data of Japan, South Korea, Taiwan, and Malaysia show the
reverse pattemn; export ratios of petrochemical products are higher, and those of plastics are smaller,
than all industries. When these findings are compiled and examined in light of this, it might appear
that the following scheme of international division of labor exists:

Division Type Conditions of ind. type

Direct export of petrachemical Advanced country type Petrochemical technical prowess

producls ' and price compelitiveness

Direct export of plastic products  |Developing country {ype Low processing degree, labor-
intensive

Indirect export Advanced country type Home appliance/electro, & auto in
particular

Developing country type Apparelifiber
Notes

This classification will not apply to Malaysia in 1987, poss:bly because of its small domestic market and joint
venture partners such as export-oriented Japanese firms, (It is also necessary lo consider that the parameters are
foo narrow.)

The petrochemical industry is a processing industry; therefore, developing countries can produce
products equal to those of industrialized countries after introducing appropriate technology and
equipment, However, there is the question of cost. If a developing country, devoid of technical
development capability, introduced all new technology and facilities, it is obvious that the producis of
the country would not be cost-compelitive with products manufactured by industrialized countries.
Therefore, developing countries tried to increase demand for their petrochemicals/plastics by first
exporting low-processed plastic products (¢.g., simple plastic packages and polyethylene buckets)
using imported petrochemical products such as raw materials and labor-intensive apparel/fiber
products, rather than building large-scale petrochemical plants from the start. Thus, in many cases, the
NIEs and ASEAN countries wailed for sufficient growth of their domestic industries and domestic
consumer demand, before constructing general-purpose resin plants or ethylene centers.
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Appendix

Table 4.1 Import and production of plastic (thousands of tons)

1995

1993 1994
Impott of Plastic & material 138.9 223.7 223.1
Production of Plastic 70 85 105

Source  Report of Viel Nam Economic Association (Statistics of GS0)

Jable 4.2 Result of demand by products (1995) (thousands of tons) _

Fthylene  Derivative PE PYVC Propylene PP - P8 FTA
Thailand 648 943 577 388 396 394 192 424
100 61.2 41.1 420 415 204 45.0

Indonesia 518 844 513 219 245 367 73 543
100 60.8 259 290 415 8.6 64.3

Malaysia 261 540 343 155 185 172 140 123
100 63.5 28.7 343 319 259 228

Philippines 0 225 160 75 ¢ 150 48 35
100 7.1 333 0.0 66.7 213 15.6

Singapore 385 184 91 38 183 31 H 0
100 49.5 20.7 102.2 168 386 00

Viet Nam 0 115 a2 39 0 68 8 )
100 80.0 319 0.0 59.1 7.0 0.0

Numerical values in lower rows are an index: Derivatives = 100

Table 4.3 Usage structure of plastic products (%, thousands of tons}

1990 1995 2000 (Proj)
Packages 25% 25% 50~180
Construclion materials 8% 10% 100~180
Home & individual appliance 63% 36% 100~150
High grade Plastic 4% 9% 50~90
Total 100% 100% 300~600

Source  Report of VEA
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Table 4.4  List of projects in petrochemical industry {thousands of tons)

Products Capacily . Location Foseign Partness Condition & Prospect

PVC Ph.l: 80 Dang Nai MIC Under construction
Ph.2: 100 Thai Plaslic (will be in operation 98/7)

PS 30{ditto Srithepthai License granted (96/6)
DOP 30|divo LG Chem & others License granted (95/6)
PY(C-2 200|Yung Tau Marubeni & others ditto & under consideration
PS-2 30iditto Marubeni & others FS under preparation
PS-3 30/|Da Nang LGChem, MTC ditto
DOP-2 30|Bien Hoa Hoechst, Mitsui Invest, Ap. submilied
Meihanol 600] Vung Tau Lurgi, Bumiray Calting for investment
PES 250|Dong Nai Hualon Under study
PES-2 40;Tuy Ha Samsung ditto

Source Data from Report of VEA (Foreign Partners are rot confirmed)
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Figure 4.2 Correlation between per capita ethylene consumption and per capita GDP
in ASEAN countries {Thailand, Indonesia, Malaysia)
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Table 45 Ethylens derivatives supply/demand and investment timing
in ASEAN countrles {thousands tons)

e 1980 1985 1990 1992 1994 Remarks
hyl
Thaitand | Demand d:‘r!fa:;:ees 24 166 430 585 946
Eylend| (- ) ( 42) (- 200) (_276) (_ 479)
Production] Ethylens - - 155 260 345
e (Decvativey 42 135 530 685 971
b conn o ¥ 2.0 3.2 77 101 159Kg
T A iction | SSUREEesheion UV fotanii e, SNV
ety - - 315 315 315
{(Major Capital Investments) INPOLptant opencd in Fedvuay 1990
hyl
tadonesta | Demand | durloatives 144 245 412 468 683
(@) (- (=) (6B (__80) ( 47
Production) Ethylene - - - ~ -
o (Dertatves 45 92 310 523 1,287
Eth. consumpti pes
e 10 1S 23 25 36k
capacity - - - - - 540
{(MaJor Capital investments) Chand: assadi vhs;;gp;ned in Septembes
Malaysia | Demand d:-‘(:‘v’:::reex 81 102 237 316 426
|t (- ) (-} (- (o= 1%y
Production] Ethylene - - - - 190
_ __]| Derlvatives 25 25 73 89 L 414
Eth. consumptly
——m~—:15;iui|;ig;;£ 59 65 12.2 170  218Kg
thylen U
3 - - - - 230 320
capacity
(Major Cepital investments) Taian plam epened in denvary 1992 Ethylene Malaysia plant opened in
mutme Septembee 1995
Philippines; Demand | derivatives . 64 74 137 185 207
i Ehglend) (- ) (=) (=) (=)  -)
Production; Ethylene - - - - -
| Derivatives] 34 25 45 68 73
Eth. umpll
et 1 1.8 2.5¥g
Ethylene producticn
capacity - - - - -
(Major Capiiz] Investments)
Sicgapore| Demand | genr e 57 67 118 147 189
| @] (- ) (321) (_424) ( 403) (_455)
Production| Ethylene - 330 438 403 462
Derivatives 15 413 541 504 019
Eth. L .
e |48 268 #7525 6521
ylene productio :
ca?acily - 300 44 440 450
{Major Capital investmenis) PCS plart opered in Februrey 1934 wa; :::am!cd by 140,:?;) ;(:':39

Notes

1) Total of ethylene +derivatives in the demand column is defincd as the total ethylene after conversion of

derivatives into ethylene.

2) ‘The numerical valucs in the columns are given as [production+ imports — exports).
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Figure 43 Demand for ethylene and investment timing (graph)
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Table 4.6 Elhylene derivative production capacity in typlcal petrochemical complex in ASEAN

{In thousands of ton)

NPC2 Chandraasurl | Ethylene Malaysla | PCS({first stage)
e | (Thailand} | (Indonesia} | = (Malaysla} | {Singapose)
Raw materials for ethvlene center| NGuNaptha Naptha Ethana Naptha
Elhylene 350 540 400 450
LOPE 70 200 245 160
HDPE 240 350 180
PVC 250 315 150
PS (SM)200 300 {SM}200
€G 208 875
EO 35
Propyléene 190 240 225
PP 490 340 193
AN - - -
C4 308 *320
{MTBE) (52) (160) {59)
{Butadiene) {140) (100) {53)
BTX 268 820 174
PTA 1,320 *350
Acethiene . 6
Start Operation ) 95/6 95/9 95/9 84/2pantly
Investment Amount $1,500mil.($1,200--2,000mil. $700bll.
{Comparative study of internationa! competitiveness)
wi
Scale of production 2 A A O
Raw materiais 51 A~0O A @ -0 O
{prices,purchasing) Pucchase of inexpensive
Ethane frem petronas)
The cost of equipment 4 O X A~ O .0
(inc.Infrastruciure) High cost of infrastructure
Consumption of derivativgs 3 O N~ O O QO
by products A complex No equipment to
designed to consume deridatives
Technical power 2 @] O O @]
Transporiation 3 O Fay O ©
(raw materiails products)
{Labor costs) 1 A O O X
Synthetic Valuation 34.5 23 .26 40 - 35 47

Notes ©3points, U2points, ANlpoint, X0point
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Table 4.7 Composition of plastic material input to industries (%)

Thailand Indoncsia Malaysia  Taiwan  Kerea  fapan

1982 1990 1980 1990 1987 1994 1993 1990
Agri,, forest, fish & Ming. 29 1.5 7.1 l6 29.6 03 0.9 0.6
Foods 2.6 39 29 21 5.2 1.1 48 3.3
Wearing, textile prods. 494 41.9 12.1 15.4 18 12.5 36 1.1
Wooden prods. Paper 05 2.1 23 4.6 21 1.1 1.7 3.2
Chemical prods. 5.7 9.2 242 20.1 240 40.2 34.6 30.7
Plastic & rubber prods. 14.2 15.9 15.4 194 69 217 228 27.5
Metal & metal prods. 04 0.8 1.4 2.2 0.7 11 1.1 1.1
Machincry 1.8 0.2 2.4 2.1 0.4 0.6 1.8 1.4
Eleclronics & electric equip 6.8 7.7 0.0 0.0 8.0 8.3 88 8.2
Transport machinery 50 2.6 2.6 1.3 02 1.2 3.1 5.1
Other industrial prods. 0.2 2.5 02 0.7 1.0 37 1.8 3.1
Constructions 23 25 78 4.3 33 35 5.9 5.8
Other services 83 79 247 148 16.8 39 30 4.9
Unknown 0.0 13 0.0 04 0.0 08 0.2 39
Total 100.0 100.0 100.0 1000 1000 1600 100.0 1000

Table 4.8 Composition of total supply (%)

Thaitand fndonesia Malaysia  Taiwan Korca  Japan

: 1982 1990 1980 1990 1957 1994 1993 1950
Agri., forest, fish & Ming. 15.6 8.2 356 202 174 4.0 48 3.4
Foods _ 12.8 9.2 8.2 9.4 112 43 6.0 4.7
Wearing, textile prods. 6.2 8.5 21 4.0 2.1 4.4 S.1 1.8
Woodan prods. Paper 1.9 2.7 1.4 34 3.7 29 2.7 35
Chemical prods. 3.0 3.0 23 3.6 32 58 4.6 31
Plastic & rubber prods. 6.9 59 4.6 7.0 74 5.7 6.3 4.3
Metal & metal prods. 4.0 4.3 238 33 2.5 7.6 7.0 59
Machinery 1.8 3.3 32 5.3 14 34 4.1 3.6
Electronics & clectric equip 29 6.9 - - 6.2 104 6.4 58
Transport machinery 35 6.1 4.0 29 1.4 3.9 54 5.1
Other industrial prods, 1.0 26 03 0.4 0.6 21 .6 1.4
Constructions 6.6 1.9 8.7 5.2 6.9 5.6 10.5 2.7
Other services 334 30.7 26.4 311 359 379 364 46.7
Unknown 0.5 0.7 0.4 0.2 - 1.2 0.1 0.8
Total 160.0 100.0 100.0 1000 1000 1000 1006 1000
Petrochemical goods 0.3 0.7 1.8 30 3.6 36 1.7 1.3
Plastics 03 0.6 0.5 1.3 2.1 2.1 1.2 1.4
Total 0.6 1.3 23 4.3 5.7 5.7 2.9 24
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Table 4.9

indirect export of plastic

N Thailand Indoncsia  Malaysia  Taiwan Korea Japan
~ 1982 1990 1980 1980 1987 1994 1993 1990
Agri., forest, fish & 7,105 37,802 05,135 81,122 71,468 97 3,643 kL1
Ming. .
Foods 30,692 457,562 606 37,780 20,294 689 25,555 3272
Wearing, lextile 228,161 2,768,349 3,731 330,391 18,587 42,926 252,920 13,930
prods. ;
Woodcen prods. Paper 2,867 136,802 2,839 159,079 9,076 1,549 11,223 8,003
Chemical prods, 5,083 46,610 4,868 130,662 30,586 4,129 263,381 172,920
Plastic & rubbes 13,181 424,473 4,285 33,566 28,224 799 104,107 97,630
prods, :
Metal & metal prods. 5,621 90,367 549 17,587 4,403 3,265 29,442 14,401
Machinery 2,559 KR 565 3,745 1,898 1,199 80,588 52,883
Electronics & electric 57,495 1,504,468 0 4,427 140,384 24,035 459,538 375,520
equip
Transport machinery 759 24,258 264 4,421 81 1,841 185,167 242,503
Other industrial prods. 1,957 493,967 19 9,142 13,053 14,257 98,806 §2,008
Consleuctions 0 0 0 0 0 1] 152 0
Other services 42,599 209,373 3,302 45,081 37,783 1,217 28,972 12,715
Unknown 0 327 0 491 Q 303 17,500 32,743
Total 398,078 6,198,224 86,165 853,073 357,566 96,306 1,560,992 1,108,861
Total direct export 933,878 7,809,791 215,601 ~ 2,587,044 2,410,716 - 253,355 3,341,374 1,571,297
Petrochemical goods 294,288 778,246 208,839 635,969 2,268,139 110,354 2,622308 1,276,984
Plastics 639,590 7,031,545 6,762 1551075 142,577 143,001 719,066 294,313
Expert _Pelrochemical 47 20 13 5.1 61.0 18.9 25.2 1.2
11io Plastic 11.1 203 0.4 36.0 - 16.9 41.2 9.7 28
(%)  Allindustry 88 10.4 18.6 12.8 29.1 17.1 12.8 5.2
Table 4.10  Composition of indirect export (%)
Thailand Indonesia Malaysia  Tajiwan Korca _ Japan
1982 1990 1930 1950 1987 1994 1993 1990

Agri., forest, fish & Miag. 18 0.6 75.6 9.5 20,0 0.1 02 0.0

Foods 7.7 7.4 0.7 4.4 5.7 07 1.6 03

Wearing, textlile prods. 573 44.7 43 358.7 52 44.6 162 13

Wooden prods. Paper 0.7 22 i3 18.6 2.5 1.6 07 0,7

Chemical prods. 1.3 0.8 5.7 15.3 8.6 43 16.0 15.6

Plastic & rubber prods. a3 6.8 5.0 39 1.9 08 - 6.7 3.8

Metal & melal prods. 1.4 1.5 0.6 21 1.2 34 i.9 1.3

Machinety 0.6 0.1 0.7 04 0.5 12 52 48

Electronics & electric equip 14.4 243 0.0 0.5 39.3 25.0 294 339

‘Transport machinery 0.2 0.4 03 0.5 0.0 1.9 11.9 219

Other industrial prods. 05 30 00 1.1 37 14.8 6.3 7.4

Constructions 00 0.0 0.0 00 0.0 0.0 0.0 0.0

Other services 10.7 34 38 5.3 55 1.3 1.9 11

Unknown 0.0 0.0 0.0 0.0 0.0 03 1.1 30

Total 100.0 100.0 100.0  1006.0 100.0 1000 1000 1000
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5-5 Urea Fertilizer

5.1 Policy Alternatives and Their Implications for Viet Nam

(1) Trade imbatance in rice production

Viet Nam is undergoing a transition from an agricullural economy to the early stages of
industrialization, This transition is evident in the change in trade structuge. In 1995, erude petroleum,
clothes, coffee, rice and marine products were the biggest export items while miscellancous goods,
pelroleum products, machine equipment, fertilizer and motor bikes were the biggest impoits.

The agricultural sector exhibited a trade surplus in 1995. Viet Nam exported $1,128 million of
agricultural products and festilizer imports amounted to $545 million. However, for the production of
sice, $343 million of urea fertilizer was imported, which was two third of rice export of $530 million.
Viet Nam imported as much as 1.5 miltion tons of urea ferilizer, more than 60% of which was from
Indonesia.

Table 5.1 Urea fertilizer trado in Asia in 1995

{1600y  Consumption Import Export Exp-lmp
China 23,207 40% 6,854 47% 0 0% -6,854
India 18,882 32% 3,682 25% 0 0% -3,582
Indonesta 3923 7% -0 0% 1,972 64% 1,872
Pakistan 3,185 5% 205 1% 0 0% -205
Bangladesh 1941 3% ¢ 0% 415 14% 415
Viet Nam 1,633 3% 1,524 10% 0 0% -1,524
Other Asla 5,665 10% 2,367 _16% - 682 22% -1,685
Asia 58,436 100% 14,532 100% 3,069 100% -11,463
World 88,803 &6% 24999 s58% 24,696 12%

Source  FERTICON

(2) Pollcy alternatives and their implications

In order to rectify this imbalance, the government of Viet Nam is now considering the possibility of
a urea fertilizer production project. In this project, natural gas produced in the bottom of the South
Con Son sea will be used as a raw material,

We now examine this urea plant construction project, including such details as the national
economy, trade deficit, indusirial policies, agricultural policies, and fertilizer business characteristics.
Policy alternatives and their implications will be scrutinized from long-term prospects.

There are currently three possible policy choices.

a. Discontinue:

Discontinue the urea plant construction project.

b. Alternative project:

Proceed with 2 mixing-sales project instead of the urea plant construction project.
¢. Proceed:
Proceed with the urea plant construction project.

In order to proceed with the urea plant construction project, the conditions menhoned in Cmust be
fulfilled. If the conditions cannot be fulfilled, there will be no choice but to discontinue the project of
to consider an alternative project. In making the choice, it will be important to reflect upon the cost of
construction of new facilities, the influence upon the trade balance and the agriculiure seclor.
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5.1.1 Discontinue the Urea Plant Construction Project

If the urea fertilizer project is discontinued, it will mean that (he rapidly increasing demaml for urea
fertitizer in the country will have to be met by imports for the time being. There are three poinls to be
considered regarding the import of urea fertilizer: 1) import estimates based on the outlook of the
domeslic demand for urea, 2) the availability of an exporter to provide the volume required, 3)
forecasts of the price of imported urea fertilizer based on the balance betw ecn supply and demand in
the international market.

According lo statistics pubhshed by the Vietnamese government, urea fertilizer 1mporls totaled
$343 million and the average price was $253 per ton in 1995. The domestic demand for urea in the
year 2000 is expected to be 2.1 million tons. If this quantity is purchased on the international market
at the price level of 1995, it will cost more than $500 million.

More than 60% of urca fertilizer is imported from Indonesia. Indonesia is now oons!mclmg three
urca plants and is expected to expand its production capacity to 1.7 miltion tons by 2000. The biggest
determinant of the international price of urea fertitizer is the volume of imports by China and India,
the two countries with the largest urea consumption in the world.

1000 ¢

A\
India\}

Indonesia
Cther As

Figure 5.9 Urea consumption in Asia

Source FERTICON

5.1.2 Proceed with Mixing-sales Project

If the mixing-sates project is carried out instead of the urea plant construction project, chemical
products will be imported as raw materials, mixed into fertilizers, and distributed and sold in the
country. In this case, imporied chemicals, which have lower value-added than finished fertilizer,
would become subslitutes for the urea in the balance of trade. The import amount can be reduced by
the price difference between the fertilizer and chemical product and thus helps to save foreign
currency.

This project can begin with a smaller initial investment than that of the urea plant construction
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project. In this project, a plant with an annual production capacity of 240,000 tons will be constructed
with an investment of $36 nillion. The production capacity of this project will be less than half that
of the urea plant consiruction project, although the total investmenl is less than onc-tenth of that
required for the urea plant. .

In the appraisal of this policy alternative, an investigation of the fertilizer distribution system is
important. Through which route are farmers getting the urea fedilizer? What is the price farmers
pay for the urea? In a market economy, the producer price which the produces reccives upon the sale
of urea and the consumer price which farmers pay is different. The price differcnce falls in the hand
of distributors such as wholesalers, carriers and sefailers.

When the mixing-sales project is adopted, the plant will generate value-added benetits for thice
sectors: manufacturing, distribution and agriculture. The producer who assumes the mixing-sales
project will receive the valuc-added gains, the distribution sector will make money by catrying and
selling fertitizer, and in the agricultural sector, farmers can improve productivity by using the
fertilizer suitable for different crop types.

5.1.3 Proceed with the Urea Plant Construction Project

‘The merits of this project are as follows; should the urea manufactering plant project be completed,
imports of 570,000 tons of vrea fertilizer would be replaced, If the plant is corapleted by the end of
1999 as planned and is able to carry out its full production of 570,000 tons in the year 2000, $144
wmitlion in foreign currency will be saved. As domestic natural gas would be used to produce the
fertilizer, most of the value-added from the sale of urea would remain in the country.

The project is expected 1o cost $400 mitlion, broken down into: 1) infrastructure, 2) pevipheral
facilities, 3) equipment, and 4) interest expense during construction. Each is estimated to be around
$100 million based on the cost structure of urea plants in neighboring countries. Of this $400 million
investment, the amount which remains in the country is the cost of construction for infrastructure. The
remainder is paid to foreign contractors and financial institutions.

Al present, it is difficult for the government or any private enlerprises in Viet Nam o raise the
$400 million in funds for construction. Therefore, this project is planned as a joint venture between
foreign partners and the domeslic state-owned enterprises. It is necessary to make the project
profitable enough to induce foreign pariners to invest in the project.

Box 5.1 .
Discounted cash flow method _ : _ _

When a foreign company examines the feasibility of a project and makes some decision on investment, a
discounted cash flow (DCF) method of analysis is typically used. DCF is a method to calculate the net present

- value (NPV) which, if positive, indicates that the investment should be undertaken. The net present value is

calculated through the following three sieps. First, estimate cash oul-flows al the stage of construction. Second,
forecast cash in-flow after the business starts operation. Third, discount those cash flows back into present value
by using a discount rate which reflects the inferest ralc and project risk. _ P

There are many measures to increase the net present value of a project, and those measures can be classificd
into the following three categories: 1) measures to minimize cash out-flow during construction, 2) measures to
enlarge cash in-flow after beginning operation, and 3) measuees to lower the discount rate by reducing risk.

There are four kinds of policies the government can adopt to improve the commercial profitability
of a project: .

Policies to reduce cash out-flow during construction

Policies to expand sales
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Policics to reduce cost
Policies to reduce risk

(1) Policies to veduce cash out-flow during construction
The Vieinamese government can undertake infrastructure preparations in order to reduce the cost
of construction which is paid from project funds. When this policy is adopted, funds from the
government budget or from ODA will be needed.

{2) Policies to expand sales

The sales amount for this project is the volume of urea fertilizer sold mulliplied by the price of
shipment. Viet Nam’s demand for urea fertilizer has been increasing rapidly, and the demand in 2000
is estimated to be 2.1 million tons. Therefore, if the new factory operates at full capacity, sales of
570,000 tons can be expected. Thus, one policy which the government can undertake to expand sales
is to increase the price. The policies which the government can take to increase the price of urea arc
as follows: a) gavernment direct control over the price of urea at the factory shipment, b) government
purchase of urea fertilizer {rom the factory at a minimum price, ¢) border protection measures such as
import quotas or high tariff rates.

Direct control of prices was the measure used dunng the centrally planned economy in Vlel Nam.
The purchase of fextilizer by the government was the measure  implemented in Thailand. When the
government sells fertilizer at a cheaper price than the price al which it purchases the fertilizer, the
difference is covered by a government subsidy. If a protectionist policy is implemented, the farmers,
who are the final consumers, bear the burden of the high price of urea. The benefil of protective trade
barriers is enjoyed by the distributors of fertilizer and the domestic producers,

Chemical fertilizer, including urea fertilizer, is an important agricoltural input, and thus the tariff
rate is usually low, from 0% to 3% in ASEAN countries. In Indonesia and Malaysia, where natural
gas — a raw material of urea ferilizer -~ is produced, state-owned urea fertilizer facilities are
running. In ASEAN countries, the tariff on imported fertilizer is not used as an industrial policy tool
because such a policy puts a burden on farmers.

(3) Policies fo reduce cost :

Production facilities for the urea fertilizer project are capital-intensive and lhus labor costs are
small compared with the total amount of investment. In this capilal intensive project, inlerest
payments, the repayment of loans and nalural gas purchases occupy a large portion of the cost. The
period of depreciation of production facilities is estimated to be about 2{) years. If the project can
borrow $400 million at an annual interest rate of 10%, annual interest payments will be $40 million. I
the loan is repaid in 20 years, the annuat repayment is $20 miition. If 570,000 tons of urea fertilizer is
produced annually, the interest rate of urea fertilizer per ton will be $70 and the principle repayment
will be about $35 for a total of $105 per ton. The cost of natural gas must be added to this total.

The government can vndertake two policies to minimize cost: 1) reduce the interest payment by

granting low-interest rate loans from ODA or governmental financial institutions, and 2) set a low
price for the purchase of natural pas.

(4) Policies to reduce risk
International prices for urea fertilizer fluctuate significantly. The FOB price of Indonesia, which is
the biggest exporter of urea fertilizer to Viet Nam, fell to a level of $60 per ton in the middie of 19807,
then rose over a level of $150 per ton in 1991, After that, it went down again to $102 per ton in 1993,
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tosc rapidly to $240 per ton and went down again (o a little less than $200 per ton in the latier pact of
1996. The risk of the urca fertilizer project is very large, because sales fluctuate in line with the
international markel while fixed costs, such as interest payments and depreciation, is relatively stable.
As a result of this operational leverage, profit and cash flow of the project are expected to be very
volalile.

As a possible policy to reduce the risk, the government can offer certain subsidies when the vrea
festilizer plant goes into the red. ¥ such a policy is undertaken, the net present vatue of this project
will be higher.

The break-even point of the urea plant operating at full capacity is estimated (o be $100 to $120 per
ton in Indonesia. This competitive level is due to the fact that natural gas can be supplicd cheaply
because the pipeline is only several kilometers offshore, reducing transportation costs for the gas.
Indonesia is now construcling three natural gas-based urea plants and is expected to expand its
production capacity by as much as 1.7 miltion tons by 2000. Viel Nam’s urea fertilizer plant would
compete with Indonesia’s new plant in terms of cost. The high costs for natural gas in Viet Nam duc
to the long pipeline (360 km to the factory), a higher level of required investment in infrastructure,
and the high rate of rcpayment is expected to make the production cost in Indonesia’s new plants
lower than the one in Viei Nam.

5.2 Characteristics of the Fertilizer Business

5.2.1 Three Types of Fertilizer Businesses
‘The fertilizer business can be divided into the following three categories.
1) Import-sales
2) Mixing-sales
3) Urea manufacturing

Table 5.2 Characteristics of the fertilizer business

Import-sales Mixing-sales Urea manufacturing
Import goods Ferlilizer as product {Chemical products as raw material (Capital goods)
Production process  |{Bagging Mixing and bagging Synthesize ammonia
and Urea fertilizer
Products Baggped fertilizer NPK fertitizer . Urea fertilizer
Distribution system  {Truck, warehouse Ship, truck, distribution center, warchouse
Sales 10 wholesaler to wholesaler and retailer
" Debt collection . |from wholesaler from wholesaler, retailer, farmer
Investment arca Distribulion Manufacturing and distribution Manufacturing
PFroduction capacity |None 250,000 vy 570,000 Uy
Investment size $1 miliion $40 million $400 million

Motes

1) Import-sales consists of marketing only and does not include production.

2) Mixing-sales places more importance on marketing than on production. Estimation of domestic demand,
procurement of raw materials from the international market, and investment in the distribution system are key
factors for profitability.

3) The manufacture of urea fertilizer using natural gas is a heavy chemical industry in which the geographical
conditions of raw materials and investment procurement are important. It differs considerably from the fertilizer
business.
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522 Experence in Neighboring Countries

Thailand began indusirialization and the change in economic structure from an agricultural
cconomy to an industrial economy in the 1970s. The country relied on feshilizer imports at that time,
and a large number of business-persons cntered into the fertilizer market. In 1972, a joint venture
mixing-sales business was set up between a Japanese (rading company and a focal private capitalist in
Thaitand. This company started production in 1975. Currently, the fertilizer market is dominated by
four companies which handle two-thirds of the fertilizer trade in Thailand.

In 1982, the Thai government set up a state-run fertilizer company with the aim of using natural gas
resources 10 replace imporls of urea fertilizers. Their plans to construct a urea manufaciuring plant
were discontinued due to several reasons including the slump in the international markel at the time,
risks from large investments, and high costs due to the long natural gas pipeline. (This was reported in
Phase 1)

in Indonesia, where natural gas is rich and produced near the coast, there are eleven urea plants
enjoying the benefit of cheap raw materials. The country is currently constructing three more plants.

5.23 Distribution System of Fedilizer
From a national weifare vicwpoint, both the retail price which the farmer has to pay to buy
fertilizer, and the ex-factory price which the fenilizer plant receives are important.

Supplici Wholesate Relail Demsnd
Production i R . .
0.9 mitt ina Chem Meublic Cooperatives r’ F
S Public Pealers L, Sub - — A
Importers ¥ 80% Dealers Sundries R
Import Stores N M
23 mitt = in

48 Small Wpiivat E

Importers hpaivate Vitlage
Dealers | & R

Figure 5.2 Distribution system of fertilizer in Viet Nam

In Viet Nam, more than 90% of fertilizer consumption comes from imports, Half of the fertilizer
imporis are made by state-run agricultural material enterprises and Grain Co., a public company. The
rest is imported by 68 small sized trade companies. No forcign trade company is permitted to enter
into the fertilizer import business.

In the domestic distribution system, 80% of wholesale volume is assumed by public dealers. Retail
sales of fertilizer takes place primarily theough sundries stores in villages and only a small percent is
bought through agricultural coopera'tives. The payment cycle of fertilizer, which consists of getting
fertilizer, using it, harvesting of crops, crop sales, and the cash payment for fertilizer, takes about
three months. Sub-dealers usually sell fertilizer to farmers on three month credit.
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5.3 Fertilizer Industry in Viet Nam

5.3.1 Urea market conditions in Asla and Viet Nam
(1) Urea market in Asla

The world demand for urea ferlitizer was 94 million tons in 1996. Of this amount, 65% or 61
million tons was demand from Asia. Urea demand in China and India is much greater than in other
Asian countries. In 1995, China’s demand was 26 million tons and imports wete 6.9 million tons,
India's demand was 18 million tons and imports were 3.6 million tons.

The international market is influenced greatly by the volume of imporis of these two big
agricultural countries. Since 1993 the price of urea fertilizer has been rising because the volume of
imports of these two countries has been increasing, reflecting the improvement of foreign exchange
reserves. The FOB price of Indonesia has been rising from $102 per ton in 1993 to $240 per ton in
1995.

(2) The chemical fertilizer market in Viet Nam
Viet Nam’s chemical fertilizer consumption in 1995 was 3.2 million tons. Of this, 72% or 2.3
million tons were imported. The import of chemical fettilizer amounted to $545 million, of which
63% or $348 miltion was urea. This conesponds to 6.7 % {4.2% for urea only) of total 1995 imports
of $8.155 billion.

i
i
1
i
i

Figure 5.3 Urea consumption and trade in 1995
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Viet Nam's demand for urea fertilizer has been increasing rapidly since the beginning of the 1990s
as the main input of rice farming. A tapid increase in the annual growth rate to 15% has increased
imports from 0.76 miltion tons in 1990 10 1.76 million tons in 1996. As for domestic production, Vina
Chem urea plant, the state-owned chemical company, has been praducing at a full capacity of 0.1
million tons. In 1995 Viet Nam had no choice but to depend on imports of 1.5 million tons. Viet
Nam’s 1995 imports of 1.5 million tons ranks fourth in the world foltowing China’s 6.9 miliien tons,
India’s 3.6 million tons and America’s 2.7 million tons. In 1995, Viet Nam bought 1.0 miltion tons of
urea fertilizer from Indonesia. This accounts for 64% of Viet Nam's vrea imports and 49% of
Indonesian urca exporls,

5.3.2 Fertilizer Projects under Consideration in Viet Nam
Four fertilizer projects are now under consideration in Viet Nam.

Table 5.3 Fertilizer project under consideration or construction

# Project Type of business Status

i Building Urca plant Urca manufacturing Re-FiS

2 Expansion of existing plant_{Urea manufacturing ¥/S

3 DAP plant Mixing-sales F/S :
4 NPK ptant Mixing-sales Construction

A comparison of the urca fertilizer facilities construction project (#1) and NPK faclory
construction project (#4) is tabulated below.

Table 5.4 Comparison of project #1 and #4

Import-sales Mixing-sales Urca manufacturing
Capacily 240,000 vy 575,000 vy
Investment £36 million $400 million
1995 Import NPK Urea
Amount $68,766,000 $343,122,000
Volume 318,004 ¢ 1,356,2411
Averape price 216 $it 253 34
Size comparisen
Based cn § value 0.52 1.16
Bascd op volume 0.75 042

Notes
lculation of size comparison
Based on $ value = Investment / Import $ amount in 1995
Based on volume = Production Capacity / Import volume in 1995

(1) Urea fertilizer facilities construction project ‘

Currently, a urea ferlilizer facilities consteuction project, reptesenting a $400 million invesiment, is
under consideration in Viet Nam. $400 million is 1.16 times the amount of imported urea fertilizer in
1995. The facilities will produce 0.57 million tons, using natural gas as a raw material. This
production capacity will cover one-third of the consumption in 1996, and one-fourth of the
consumption in 2000. This project is planned by a joint venture. First, a group of foreign companies
consisting of several plant engineering companies in which an Australian mining company BHP is
taking acts as leader. 70% of the investment will be made by this foreign group. Second, a group of

328



domestic statc-owned cnterprises consisting of a chemical company and an aggicultural material
company will cover 30% of the investment,

(2) Relationship with other projects
‘The project mentioned above is planned as an integral part of the South Sea natural gas utilization
plan, This plan consists of the following four projects;

Project 1: Natural gas development and produclion JV with FDI
Project 2: Gas pipeline construction and operation JV with DI
Project 3: Electric power plant BOT

Project 4: Utea fertilizer production IV with FDI

All four projects depend on foreign contribulion and are interrelated, In other words, all four
projects must be commercially feasible or the whole plan will fail. In Project 1, exploration of natural
gas in Nam Con Son sea is currenily procecding and a natural gas field has already been found.
Project 2 is the construction of pipelines from the gas field, which is 360 km offshore, to Phu My. In
Project 3, an eleciric power plant is 1o be constructed on the same site as Project 4.

As for the urea production project, agricultural policy tequires the sale of urca fertilizer at the
inlernational market price. Joint venture pariners of the urea project request thal the goverament buy

natural gas at one-third the price paid for Project 3. Project 1, however, requires a profitable price for
natural gas.
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Appendix

World Urea Consumption

{mitlion 1) 1990

Former USSR 43
Other 44
Europe 80
America 13.2
Asia 45.1
World Total 74.9
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Urea Consumptlon In Asia

{10001} 1990
Viet Nam 760
Bangladesh 1,180
Pakistan 2,597
Indonesia 3,486
Other Asla 5,501
india 12,835
China 18,692
Asia 45,061

Source  Fertecon
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Urea Consumption in Asia
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Urea Consumptlon and Production In Asla

Urea Consumptlon

(10001) 1990 1991 1992 1993
Viet Nam 760 1,13t 1,173 1,157
Bangladesh 1,190 1,271 1,633 1,582
Pakistan 2597 2454 2568 2949
Indonesla 3,486 3310 3617 3671
Other Asla 5501 5028 5185 45810
India 12,835 13,212 14,757 15633
China 18,692 18,468 19948 16,781
Asla 45061 44,874 48,881 47,593
Urea Production :

{10001) 1990 1991 1992 1893
Viet Nam 40 45 62 105
Bangladesh 1,466 1,355 1,950 2,065
Pakistan 2070 1,926 2056 2,702
lndonesla 5,051 4,974 4,950 5,133
Other Asia 3,736 3,649 3803 3,794
Indla 12835 12,832 13,126 13,150
China 10,622 11,465 13,166 13,227
Asfa 35820 36,246 39,115 40,176
Urea Balance (Productlon-Consumption)

{10001) 1990 = 1991 1992 1993
Viet Nam 720 -i,086 1,11t -1,052
Bangladesh 276 84 317 473
Pakistan -527 -528 512 -247
indonesla 1,565 1664 1333 1,462
Other Asia 1,765 -1,37% -1,382 -2,016
India 0 - -380 -1631 -2483
China 8,070 -7,003 -8,780 -3.59%4
Asia 9241 -8628 9,766 -7417

Viet Nam

1994
1,686
1,511
3.218
3,688
5770

17,047

18,921

51,841

1994
103
2,167
3,140
5,289
3,682
14,137
15,336
43,844

1994
-1,683
646
-78
1,601
-2,088
-2,910
-3,585
-7.997

indonesia

1995
1,633
1.94
3,185
3,923
5,665

18,882

23,207

58,436

1995
109
2,357
3,121
5,895
3,791
15,300
16,400
46,973

1995
-1,524
416
-64
1,972
-1,874
-3,682
-6,807
-11,463

1996e  1996%

1,755 3%
2,050 3%
3,550 6%
4,400 1%
5,830 10%
17,750 29%
25940 42%

61,215 100%

1996e 1996%

105 0%
2,550 5%
3,250 6%
5900 12%
3,750 7%
15,750 31%
19,000 38%

50,305 100%

1996e
-1,650
500
-300
1,500
-2,080
2,000
-6,940
-10.970

e 42,000

; 4 0
4.2,000
44,000
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5-6 Cement Industry
6.1 Characteristics of the Cement Industry

6.1.1 Profitability During Initia! Stage of Industrialization
(1) Rapid demand growth

The experience of neighboring countries shows that domestic demand for cement sharply increases
during carly stages of economic development and the accompanying industrialization of the economic
struclure. Per capita cement consumption and per capita GDP in the NiEs and ASEAN countries are
correlated closely. During development, when per capita GDP rises from $400 to $10,000, domestic
demand for cenient increases sharply due to the multiplier effeet of population growth and per capita
cement consumplion growth.

(2) Natural protection
Transportation costs for cement are very high, especially by truck, and therefore pricing is made on
a consumption spot basis, Cement is thus a “local industry” in: terms of its basic industrial
characteristics. As a resuli, cement has a low international distribution rate of 7% (marine transport)
against 35% for steel. Due to high land transportation costs, its domestic price is not as volatile as the
international market. This high tand transportation cost creates a “natural prolective barried” for
domestic cement producers from imported cement.

New Entrants

L arge Capita) Requirement 'A‘Thr;i;ingw

High Transponation oSt Entriypke 71"
{foe Forsign En'uarg_} : Js
vooun x et £, 1.intensity of Rivatry s
Suppliers |peemer o/| Industry | cesea
swprert” | Competitors | 2%

+Abundant Lime Stona

*Regional Irustry

[

=

i| Buyers

+Hapid Increasing
Domestc Demand
+No Substitule +Tight S&D Balance

1 Substitutes

Figure 6.1 Competitive forca of cement industry

Source M. Porter
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(3) Favorable business environment

Competition in the cement industry during the early stages of industrialization can be classificd as
follows: 1) competition among cement manufactorers, 2) theeat of new cntrants 1o the domeslic
market, 3) bargaining power of the buyers, 4) bargaining power of malterial suppliers, and S) threat of
substitute products. The cement industry is usually established by statc-owned enterprises during the
carly stages of indusirialization, Therefore, the state-owned enlerprise enjoys a monopoly in the
domestic cement markel., The appropriate size of production capacily which is necessary to take
advantage of economics of scale is 2 million tons per year, fequiring an investment of $300 million.
Such a sizable investment generally precludes domestic entrepreneurs during the early stages of
economic developmicnt, thereby reducing the threat of new entrants. In addition, the domestic price of
cement typically rises due to the rapid growth in demand coupled with natural protection from
international supplicrs. And given that lime stone is usually taken from a quarry which is owned by
the manufacturer, the bargaining power of the supplier is ncgligible. Cement is a basic matcrial for
construction and requires a relatively mature level of technology for its production. Hence, there is
almost no threat from substilute products. As a result, the cement induslry enjoys a very favorable
business environment during the early stages of industrialization.

(4) Cradie for industrial investor

In Viel Nam loday, there are few private direct investors in the manufacturing industry. Likewise,
ihe capability of domestic financial markets Lo snobilize the capital necessary to facilitate investment
is still undeveloped. Therefore, it may be possible to vlilize the favorable business environment of the
cement industry to overcome these problems and cullivate domestic industeial investors,

The Siam cement group in Thailand began operating in 1913 as a joint venture with foreign
investors. In 1975, the company was listed on the Bangkok stock exchange and a Thai citizen held the
office of president for the first time. Since then, with profits accumulated in the cement industry, the
group has entered into the construction materials, ceramics, and iron and steel induslries to meel the
rising demand fromn construction. In recent years, the group, which has become the biggest domestic

industrial capital group in Thailand, is entering into sectors such as electronics, automobile parts and
petrochemicals.

6.1.2 Development Pattern of the Cement Industry
(1) The cement market situation in ASEAN countries in the 1990s

Demand for cement in Asia has increased rapidly since the 1980s, reaching about 700 million tons
in 1995. Demand in the six ASEAN countries totaled 92 million tons, exceeding the level for Japan.
Demand in China is a gigantic 440 million tons. In ASEAN countries, demand for cement expanded
during the latter half of the 1980s. Afler 1990, however, there was a “Cement Crisis” involving
shortages of cement, a rapid increase in imports, and a steep climb in domestic prices. Investment in
new cement plants occurred and the new plants are expected to begin operating after 1996. They are
expected lo ease the domestic supply and demand imbalance and stabitize prices in each country.
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Figure 63 Cement consumption in ASEAN 6

The emphasis of industrial policy in ASEAN countries has shifted from border protection to price
monitoring mechanisms in order to prevent cartels. Because of the relatively small size of the
domestic market and the huge invesimenl required to attain economies of scale, the cement market in
developing countries tends towards oligopoly. Domestic demand for cement is exploding due to the
carly stage of industrialization, and an ample and stable supply of cement for the construction sector,
especially infrastructure, is the policy priority. The tariff rate on cement is 0% in ASEAN counlries.
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(2) Development of a market network

In the cement industry, investment in the distcibution system and marketing funclions is as
important as investment in production. Cement is bulky and deteriorates quickly, so reduciag its
distribution cost is important for the efficicncy of the national economy.

The evolution of the cement market network can be characterized as follows. Demand for cement
increascs sharply during the early stages of economic developmenl but as industsialization proceeds
further, the demand structure changes. Demand for large infrastructure projecis and for the
construction of huge manufacturing plants is soon accompanied by additional demand for small
private construction. As a result, the distribution and consumption systems change from transporlation
in bags and mixing on the construction site to transportalion in bulk and delivery in ready-mixed
conceete form.

The evolution of the cement distribution network can be measured by the bulk transporiation ratio
(amouat of cement transposted in bulk form / total cement production). ‘the bulk transportation ratio
varies by country and a high ratio indicates that the market network is highly developed. In 1994, the
bulk transportation ratio in Japan was 93%, Karca 71%, Thailand 30%, Indonesia 15%, and Viet Nam
5%. : _

To learn from the experience of ASEAN countries, it is useful (o review tho market system of
indonesia and Thailand, The bulk transportation ratio of Indonesia is 15% and that of T hailand is 30%,
and thus the cement market system in Thailand appears more evaived than that of Indonesia. The
biggest difference between the two countries is the governance structure of distributors. In Indonesia,
cement distributors are separated from cement producers and distributors enjoy favorable price hikes
during a cement shortage. In Thailand, cement producers invest in distributing facilities such as
cement terminals and cement tanks and assume niarketing and transportation activity.
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1) Cement distribution system in Indonesia
In Indongsia, there are a total of nine cement manufacturess: 5 public and 4 privale enterprises.
70% of the demand is for small privale construction, The sale conteact is “ex-factory. " Under this
contract, the distributor comes to the faclorics to pick up bagged cement. Sales of cement
manufactures is based on the ex-factory price. The cement distributor must invest in transportation
facilities such as cement terminals, ships, trains and (rucks. In retum for this invesiment in the

distribution system, the distributor can enjoy the profits of a rising price for cement. Cement
distributors’ stock is not listed on the stock exchange,

Supply Market Demand
Side (Distribution Transportation Transaction) Side
Cement Final
Manufacturer s . __Buyer  Consumer
e )i

: Smail
* Retaifer | : Ps?:vg]tle
y q F !  Small ¥
9 : Arm-length [Tmck | Contracter House
Cement | | | Distributor|:
Producer | :
Ji
Private
; (i | General Investment
Distributor] ! ii | Contractor
intt ™. » m m = = Public
Trader | | : Investment
Ex-factory Wholesale Retan
Frice L | Price . :Price

Legend : emmmmme- Bag T ansportahnn = » pylk Transportation

Figure 6.4 Cement distribution system in Indonesia in 1997
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2) Cement distributlon system in Thailand

In Thaitand, there arc 8 private cement manufactuecrs. Half of the demand for cement is for small
private construction, the rest is for large scale private and public investment, 70% of transportation is
in bagged form, The manufacturers invest in distribution facilities such as cement terminals, sh:ps,
trains and trucks and thercby assume transportation costs. The sales contract of cement is mainly “o
site” whereby the manufacturer is 1esponsible for transportation to the construction site and the pricc
of cement under the contract includes the cost of transportation. However, profits from a rise in
cemenl prices is enjoyed by the cement manufactuses.

Supply Market Demand
Side (Distribution Transportation Transaction} Side
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Manutacturer : . _Buyer  Consumer
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sady |
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D lswp : L | General |
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N P pesdy Public
il = ™| Distributor [= = ™ = = ] Mixed nvestment
: : HE ncrete
Trader | ) i3 ——
Ex-factory Wholesale irc;uw
Price S Price ___ [Price
tegend: ol Baq Transporlatlon = = b Byl Transportation

Figure 6.5 Cernent distribution system in Thailand in 1997
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3) Expected cement distribution system in Viet Nam in 2000

Cureently, alimost alt cement in Viet Nam is transported in bagged form on teucks and mixed at the
construction sile. This transportation mode requires frequent loading and untoading which incurs
significant labor costs. A bulk transporiation system ufilizing ships and sail has not been developed
yet. Jt is anticipated that by the year 2000 the VNCC and three joint ventures will be operating in Viet
Nam’s cement market. Such joint ventures will invest in the distribution system of cement and its
transportation cost is expected to be lower than that of the VNCC. Three joint ventures will be more
cost competitive than the VNCC because of this efficient distribulion system
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Figure 6.6 Expected cement distribution system in Viet Nam in 2000
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6.2 Viet Nam's Cement Induslry

8.2.1 Current Status of Viet Nam’s Cement Industry
(1) Demand and supply situation in cement market
Domestic demand for cement in Viel Nam rapidly inceeased in the 1990s, growmg a! an annual rate
of 21% from 2.6 million tons in 1990 to 8.2 milkion tons in 1996. The total production capacity of
VNCC’s four plants at the end of 1996 was 5.3 million lons per year. And in local provinces, there are
27 small verlical kiln facilitics which account for 2 million tons of anaual production capacity. In
order to meet the domestic demand of 8.2 million tons in 1996, the four VNCC plants produced in
excess of {ull opcration capacily, bul the production of verical kiln cement—which is inferior in
quality — was curlailed, causing 2.4 million tons of clinker and cement to be impoited.

(2) The role of the cement industry in Viet Nam

The cement industry, especially the VNCC, is requested to accomplish several tasks accordmg o
the administrative organs in Viet Nam. Under such circumstances, there is significant potential for
coordination failures during the tramsition process from a centrally planned economy lo a market
economy.

The VNCC, which is placed under the umbrella of lhe Ministry of Construction, is requested,
above everything, to supply the construction industry with cement, a basic construction material, in a
quantitatively stable manner and at a low price. As seen from the Ministry of Finance, the VNCC is a
one of the biggest sources of revenue for the authorities. However, when examined from the
perspective of foreign exchange income and cxpendxlure $100 million of hard cunency is required in
order to import 2 million tons of cement at $50 per ton.

In order to curb inflation, a price cciling is applied locally on cement in each region. The ceiling is
decided upon by the Government Pricing Committee after listening to the opinion of the concerned
ministries. The price ceiling for cement is fixed lower in the central area and higher in the north and
south areas. Given that cement production must be located near a limestone source, there are more
cement plants in the north and less in the central and southern regions. Within the VNCC, it is
assumed that losses on shipments (o the center are compensated for by profits from shipments 10 the
south and north. The redistribution of income resulting from the establishment of regional prices is
intended to cope with the current government fiscal status in which the fiscal system depends
considerably on contributions to the National Treasury from state-owned enterprises. This
dependence is in turn the result of a laxation system that is stilt in the course of development, and a

fiscal fund distribution sysiem between the central government and provinces that no longer
functions.
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6.2.2 The Supply and Demand Situation Anticipated in 2000

Demand forecasts for the year 2000 vary widely. The most bullish forecast is 18 million tons,
which assumes an annual growth rate of 21%. The most conservative onc is 13 million tons, which
assumes an annual growth rate of 12%.
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Figure 6.7 Cement demand and production capacity

In response (0 the growth in demand, VNCC facilities will increase production capacity by 1.4
million tons in 1998. 1.4 million tons, 1.8 miltion tons, and 2.3 miltion tons of new capacity will come
on stream by a joint venture belween foreign éapilal and the VNCC in 1997, 1998, and 1999
respectively. As a result, the production capacity will double from 5.3 mitlion tons in 1996 to 12.2
million tons in 2000. _ _

The supply and démand gap ratio [(demand - capacily)/capacity] indicates the tightness in the
market. The higher this gap ratio is, the higher the pressure on price hike is. The gap ratio was 58% in
1996 and is predicted to reduce to a range of 48% to 7% for the year 2000. Rising pressure on cement
prices is expected to be alleviated in 2000.

6.3 Policy Issues to be Addressed in the Cement Industry

We now review the problems which the Vietnamese government is currently facing with regard to
the cement industry. Problems are analyzed from either a structural adjustment view or a long-term
development view.

6.3.1 Structural Adjustment
(1) Market Reform
At present, the Vietnamese goveriment exercises control over the VNCC with respect to the
customers and local price of cement. This control has gradually been liberalized in the transition
process from a centrally planned economy to a market economy. The cement price ceiling is itself a
measure to curb inflation and facilitate the development of infrastructure. This price ceiling is also
utilized for the redistribution of resources to the central area, In order (o cope with the anticipated
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competition with foreign joint ventures, it was decided that the price ceiling system would be changed
into a less enforceable standard price system. This standard price system operates in an cnvironment
in which price pressures have been easing. MPI guaraniced the three foreign joint ventures when the
investment was approved that no restrictions would be imposed on either sales quantity or sales price.
Attempts to control the shipment or sales price of joint ventures are considered contrary to the goals
of the transition 1o a market economy.

(2) Reform of State-owned Enterprises

In the year 2000, the annuat production capacily of the three fereign joint ventures will total 5.5
million tons, compared with the VNCC’s 6.7 million tons, These four ficms will compete in Viel
Nam’s cement market with a total demand of 13 million tons to 18 million tons, Unlike the steel
industry, troubled with low-priced imports, a favorable business environment will permit the VNCC
10 coexist and cooperate with the joint ventures.

There are four generations of cement manufacturing technology: 1) vertical shaft kiln, 2) wei kiln,
3) suspension pre-heater kiln (dry) and 4) new suspension pre-heater kitn (new dry). The newer the
technelogy is, the higher the quality of cement and the lower the energy cost is. The VNCC applies
wet technology lo 2.0 million tons out of its equipment capacity of 6.7 million tons, generating
relatively poor energy efficiency. The VNCC also maintains employees in non-productive funclions,
such as in schools or hospitals, which require several times as many émployees as are engaged in
production. Therefore, the VNCC’s cost is higher than that of forcign joint ventures which have the
latest technology. However, the VNCC may stilt be profitable because it is able to charge high prices
due to unmet domestic demand.

Projections of domestic demand will be decisive with respect to determ'ining_which scenario is
realized. The production plan, currently prepared by the YNCC and the Ministry of Construction, is
formulated by following a procedure in which an investment plan is developed first, and if domestic
demand does not reach the projections, any surplus is passed on to the export market, This is a typical
material mobitization-driven idea from the age of the centrally planned economy. In a market
economy, however, changes in the supply and demand balance in the long run and the direction of
price fluctuations is obtainable from projections regarding the demand and the outlook for equipment
investment. A basic understanding of this price dynamic will become more imporiant for the reform
of state-run enterprises in a market economy. |

6.3.2 Long-term Development
{1) Mobilization of Domestic Capital

The VNCC needs money Lo replace the outdated wet technology equipment with new and cost
effective dry technology equipment in order to improve cost competitiveness. In the reform of the
VNCC, there are two alternatives to finance the investment of new equipment: bring money from
outside the VNCC or use mongy accumulated by the VNCC. In a markel economy, corporate
management regards accumulated internal seserves as funds which the management can use at its own
disposal. In Viet Nam today, a financial system to mobilize domeslic capital has not yet developed
and self investment by internal reserves can play a vital role in financing investment.

The VNCC, which made a profit in 1996, contributes a significant amount to the national treasury.
It is also inferred that the VINCC has distributed a targe portion of its profit to its employees. As a
result, the VNCC has accumulated 2 very small portion of its profit as internal reserves which can be
used for reinvestment. The current contribution-subsidy relationship between the national treasury
and a state-owned enterprise is understandable in the context of the development of a taxation system.
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The burden of non-productive aclivity is also a typical development issue at the stage when & social
safely ncl is under consleuction.

(2) Development of a Market Nelwork and Industrial Capitalists

In the cement industry, investment in the distribution and sales functions is as important as
investment in production equipment. Cement is bulky and deleriorates quickly, so that reducing its
distribution cost is important not only for the profitabilily of the cement producer but also for the
cfficiency of the national economy. If cement producers sell products on ex-factory contracl, and
distributors shoulder the burden of investment in distribution and transportation costs, then the risk
and most of returns from cement price fluctuations will be enjoyed by distributoss. 1f cement
producers sell cement with an on-site delivery contract, the price which the producer receives will
include {ransportation cost. In this case, producers have to invest in distribution and assume
transportation costs. The risk and teturns from cement price fluctuations will be enjoyed, or borne, by
the cement producers. :

In Indonesia, the responsibilily for cement transporiation is borne by the distributor. Cement
producers in Thailand, including Siam Cement, invest in distribution and sell cement with an on-sile
delivery conlract. As mentioned above, Siam cement has grown into the biggest industrial group in
Thailand.
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Appendix

Cement Consumption and Trade

Waorld Cement Consumption and Trade

{million t} 1989 1990 1991
Production 1,1449 1,143 1,156.2
Consumption 1,1428 1,1508 1,1654
Exporl 67.5 7111 74.7
Exp/Pid 6% 6% 6%
Asla 3719 3958 443.2
Asla/World 3% 34% 38%

Source: Various Sources

World Steel Consumption and Trade

(mitiont) 1989 1990 1991
Consumption 657.8 6464 6174
Import 168.8 1624 1657
Imp/Cns 26% 25% 27%

Source: 151

1992
1,225.8
12221
78.0
&%
518.6
42%

1992
5989.3
1778

30%

Cemeni Consumption and Trade in Asla (1995)

{miition 1) Consumption
China 438.5
Japan 80.4
S Korea 56.5
Talwan 259
ASEANG 1.7
Total 633.0

Source: Various sources

Cement Consumption and Trade In ASEANG {1995)

{mitlion ¥} Consumption
Thalland 334
Indonesia 241
Mataysia 1.7
Philippines 1.1
Viel Nam 7.2
Singapore 42
ASEANG 91.7

o Source: Various sources
!

Impost
0.7
0.6

2.1
50
13.6
22.0

Import

Cement Consumplion and Trade in Asia

milfion 1 ;
500.¢+ T
40008 -
3000°
2000 .
10007
0.0

L HEF nport

& & cxpont
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-1 6,676; Consumption

1993
1,295.9
1,200.3
82.4
6%
592.1
46%

1593
616.2
207.8

34%

1994
13714
1,358.4
g4.0
7%
641.2
47%
1994

616.6
218.7
35%

Export Exp-imp net Exp/Cns

7.3 6.6 2%

13.4 12.8 i6%

3.7 1.6 3%

0.6 -4.4 -17%

33 -103 -11%

283 63 1%

Export Exp-Imp nel Exp/Cns

3.0 22 7%

6.2 -1.9 -8%

0.0 2.7 -23%

00 -1.0 8%

090 -2.6 -36%

0.1 -4.3 -102%

33 -10.3 -11%

Ceroent Consumption and Trade in
ASEANS
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Cement Consumption In Asla

{mitionl)  China Japan

1980 79.4 80.3
1981 82.3 769
1982 94.9 724
1963 109.3 69.7
1984 1223 70.2
1985 144.2 68.0
1986 168.9 69.5
1987 181.8 735
1988 2043 77.5
1989 2038 78.8
1990 2033 86.3
1991 233.0 85.3
1992 302.2 82.1
1993 36638 786
1994 3969 79.7
1995 4385 80.4

Source: Various Sources

450.0~

wod-

3500

S Korea
13.2
12.4
143
17.6
185
19.0
20.4
228
26.2
28.2
340
44.2
46.7
46.7
52.7
56.5

Talwan Hong Kong ASEANS Total

13.3
12.4
109
0.9
106
106
i3
12.7
14.2
16.3
18.1
19.2
229
27.6
2r.2
259

32
34
33
3.2
30
2.8
34
36
40
39
a8
4.0
35
3.7
4.4
45

20.0
222
255
2338
299
284
28.0
30.6
341
40.9
50.3
571.%5
81.2
68.7
806
Nz

Taiwan

209.4
209.6
2213
239.5
254.5
2713.0
3015
325.0
350.3
371.9
395.8
443.2
518.6
592.1
641.2
697.5

'/ S Korea

2

ong Kong
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Cement Consumption In ASEANG

(millient) Thailand Indonesia Malaysia FPhilippines Viel Nam Singapore ASEANS

1980 6.2 5.4 27 3.6 o8 1.4 20.0
1981 63 6.7 34 a6 06 1.7 222
1982 64 79 4.2 3.8 08 24 255
1983 7.1 85 46 4.4 0.8 a3 28.8
1584 82 8.4 52 33 13 35 209
1985 7.8 9.1 4.7 2.7 1.5 26 28.4
1986 9 95 36 3.1 15 24 28.0
1987 9.7 98 340 4.2 1.6 22 306
1988 it.6 10.0 34 5.4 1.7 20 344
1989 15.2 1.4 43 6.1 1.8 2.1 40.9
1990 18.7 13.8 56 7.6 25 2.1 50.3
1991 22.1 15.5 7.2 89 3.0 28 57.5
1992 228 i5.8 82 7.3 3.9 3.2 61.2
1993 256 17.8 88 8.0 48 37 9.7
1994 29.1 2156 10.0 9.8 6.2 42 80.6
1955 334 24.1 11.7 114 7.2 42 9.7

Source: Various Sources

Cement Consumption

million t
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